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i 

CLAIM LANGUAGE AT ISSUE 

U.S. Patent No. 8,457,145, Claim 9 (Representative) 

9. A subscriber unit for a wireless communication system, wherein 

the wireless communication system includes a plurality of subscriber 

units in communication with an associated base unit, comprising: 

a plurality of queues, each queue for grouping data based on the 

QoS; and 

a media access (MAC) module configured to 

set an initial value for a timer associated with a queue, and 

periodically, on expiration of the value of the timer, transmit 

a bandwidth request indicating an amount of 

bandwidth required for transmitting the data from the 

queue. 
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STATEMENT OF RELATED CASES 

On August 1, 2016, a panel of this Court (Lourie, Bryson, Chen, 

JJ.) decided Wi-LAN USA, Inc. v. Apple Inc., No. 2015-1256.  That 

appeal involved the same parties and involved patents related to one of 

the two patents at issue here.  The decision is reported at 830 F.3d 

1374. 

Apple and its counsel are unaware of any cases pending in this or 

any other court that will directly affect or be directly affected by this 

Court’s decision in this case. 
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INTRODUCTION 

This is a case about a patent owner overreaching.  At each stage of 

the litigation—claim construction, infringement, and damages—Wi-

LAN Inc. has sought to claim more, to capture more, and to cash-in 

more than it had earned.   

This Court has already rejected Wi-LAN’s prior attempt to benefit 

from expansive claim constructions related to similar wireless 

communication technology.  Wi-LAN’s prior constructions, this Court 

found, were “incompatible” with the specifications’ “consistent 

descriptions” of the inventions.  Wi-LAN USA, Inc. v. Apple Inc., 830 

F.3d 1374, 1376-77 (Fed. Cir. 2016).  The same result is appropriate 

here.  All of the asserted claims are directed to one component of a 

three-component system: a wireless “base station”, a “subscriber unit”, 

and “user” devices.  But Wi-LAN’s construction reads the “subscriber 

unit” term out of the claims.  Once again, Wi-LAN’s expansive 

constructions are incompatible with the intrinsic evidence. 

Not only is Wi-LAN stretching its patents, it’s also proposing an 

expansive (and incorrect) understanding of the meaning of “direct” 

infringement.  Under Wi-LAN’s theory of direct infringement, Apple 
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created the voice and data connections on its iPhones.  Appx10251.  

Apple does no such thing.  Rather, the user and the base station alter 

the phone to create those connections.  Wi-LAN’s expansive theory of 

direct infringement is inconsistent with settled direct infringement case 

law.   

Wi-LAN’s final reach comes when money is on the table.  Wi-LAN 

has never made a serious attempt to value the economic worth of its 

claimed inventions.  Wi-LAN’s damages model applied a series of 

generic and arbitrary “adjustments” to the royalty rates of thousand-

patent Wi-LAN portfolio licenses based on three obscure, niche market 

phone providers.  But Wi-LAN’s generic and arbitrary “adjustments” do 

not even try to apportion the value of the claimed inventions.  And the 

licenses that form the basis of its analysis are radically dissimilar from 

the hypothetical licenses into which Apple and Wi-LAN would have 

entered.   

This Court should reverse the judgment below or, at a minimum, 

remand for a new trial on damages. 
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JURISDICTIONAL STATEMENT 

The district court had jurisdiction pursuant to 28 U.S.C. §§ 1331 

and 1338(a) and entered final judgment resolving all claims on June 16, 

2020, Appx64-66.  Apple filed its notice of appeal on July 15, 2020, 

Appx800-801; see also Fed. R. App. P. 4(a)(1)(A).  This Court has 

jurisdiction pursuant to 28 U.S.C. § 1295(a)(1). 

STATEMENT OF THE ISSUES 

1. Are claims to a “subscriber unit” limited to a three-component 

system where the patents exclusively describe the invention as a three-

component system and exclusively describe the benefits of the invention 

as arising from adding a third component? 

2. Can a product directly infringe a wireless communications 

patent when the product does not meet the claim limitations absent 

further alteration by the device user and a network’s base station? 

3. Must a damages award be vacated where a damages expert 

simply relies on a generic and arbitrary assumption that any subset of a 

thousand-patent wireless portfolio (no matter how big or small the 

subset) has value equal to 75% of the whole? 
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4. Must a damages award be vacated where a damages expert 

relies on a “comparable” license analysis that ignores licenses 

negotiated by companies of similar size and market position to the 

defendant (all of which take the form of a lump-sum payment) and 

relies instead exclusively on per-unit licenses negotiated by small, 

niche-market players?  

STATEMENT OF THE CASE 

Apple’s iPhones Connect Users Across The World 

Although now easy to take for granted, Apple’s iPhone is one of 

the most revolutionary inventions of the twenty-first century.  As Time 

Magazine puts it, the iPhone “changed the world.”  Lisa Eadicicco, This 

Is Why the iPhone Upended the Tech Industry, Time (June 29, 2017), 

https://tinyurl.com/y3hgtr4o.  Today, there are more than a billion 

iPhone users worldwide, with Apple selling an additional 200 million 

iPhones each year.  Neil Cybart, A Billion iPhone Users, Above Avalon 

(Oct. 26, 2020), https://tinyurl.com/y3yas6qe.  

This case involves two chips in every Apple iPhone: the 

applications processor (indicated below in blue with an Apple logo) and 

the baseband processor (in purple, labeled Qualcomm): 

Case: 20-2011      Document: 17     Page: 17     Filed: 11/20/2020



 

5 

 

Appx818.  The applications processor is the “brains of the iPhone.”  

Appx10917.  It runs the phone’s applications, like voice, text, iMessage, 

and FaceTime.  The baseband processor wirelessly sends and receives 

data from the base station.  Appx10942. 

When an Apple customer receives a new iPhone (or cellular-

capable iPad), the phone comes pre-loaded with a range of innovative 

features, including powerful computing chips, Retina displays, high-

definition cameras, Apple Pay, and a health-monitoring application.  

E.g., Appx11068-11069.  But one key thing is missing from the iPhones 

Case: 20-2011      Document: 17     Page: 18     Filed: 11/20/2020



 

6 

as sold: they have not yet established a connection to a wireless 

network.   

Instead, when the user decides to connect the phone to his or her 

network of choice, the phone makes an initial connection with and 

“receives a set of parameter values from the base station.”  Appx10258.  

The base station provides the phone with the instructions and 

templates necessary for the phone to establish its connections to the 

network and transmit data.  See Appx10258; Appx10948; Appx11018-

11019; Appx11039.  Moreover, the networks themselves determine what 

kinds of connections the phone will be able to make.  For example, 

Sprint historically did not offer the service known as Voice over LTE 

(VoLTE)—a technology for making phone calls over the internet—and 

therefore did not provide the parameters necessary for a new phone to 

establish a VoLTE connection.  See Appx10413-10415; Appx10952-

10953.  Once established based on the network-provided parameters, 

these network connections allow data to flow to and from the base 

station and then to and from the applications processor running inside 

the iPhones. 
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Wi-LAN Asserts Wireless Communication Patents Against Apple 

Wi-LAN, a former Canadian device-manufacturing company, now 

centers its business around patent licensing and litigation efforts.  See, 

e.g., Appx10454-10457; Appx10487-10492.  In particular, Wi-LAN 

licenses and asserts a portfolio of patents related to wireless 

communications.  The portfolio includes roughly a thousand patents, 

which purportedly cover a range of technologies including WiFi, 

Bluetooth, CDMA, LTE, and HSPA (a technology that improves the 

performance of the 3G network).  See Appx15203.   

In 2014, Wi-LAN started experiencing financial trouble.  

According to its CEO, it had “suffered from recent significant setbacks,” 

including “multiple litigation losses” and an “inability to close [a] 

sufficient number of significant de[als].”  Appx15191-15192.   

Also in 2014 and while already engaged in a patent-infringement 

suit with Apple, Wi-LAN served Apple a notice of infringement as to, 

among others, the two patents at issue in this appeal, U.S. Patent No. 

8,457,145 (“’145 patent”) and U.S. Patent No. 8,537,757 (“’757 patent”).  

Wi-LAN had purchased the patents from a small wireless company, 

Ensemble Communications.  Appx857-859.  Both the ’145 and ’757 
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patents purportedly teach improvements to wireless communications 

systems using similar terms.  In particular, both patents claim a 

component of a wireless communications system called a “subscriber 

unit” or “subscriber station.”  Appx323-324 (32:32, 34:13, 34:26); 

Appx342 (17:46).1 

The ’145 patent.  The ’145 patent is directed to improvements in 

allocating bandwidth in a wireless communications system.  Such a 

system typically provides for wireless transmission of data between a 

base station (such as a cell tower) and user devices (such as flip 

phones).  See Appx308 (1:28-30); Appx311 (7:41-53).  In the prior art, a 

major constraint on wireless systems was scarce radio bandwidth 

between the base station and the user devices.  See, e.g., Appx308 (2:40-

60).  In some settings, meta-communication (i.e., instructions) between 

the base station and user devices about how to allocate that scarce 

bandwidth was taking up so much bandwidth that it was encroaching 

 
1 The specifications of the asserted patents use another term, “customer 
premises equipment,” to refer to the claimed subscriber units.  The 
relationship between these terms is discussed below.  See infra pp. 29-
32. 
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on what was available for actual, substantive data transmission.  See 

Appx308 (2:54-60). 

The ’145 patent proposes adding a third component—the 

subscriber unit—to the wireless communications system in order to 

perform the task of allocating bandwidth.  As the specification 

describes, the system consists of three components: (1) a base station, 

which links the system to the wider network, like the Internet; (2) a 

“subscriber unit,” which communicates with the base station; and (3) a 

user device, which transmits data to and from the base station via the 

subscriber unit.  See Appx308 (1:32-54, 2:15-19).  The claimed inventive 

subscriber unit performs the bandwidth-allocation function itself, using 

a protocol intended to reduce the strain on the system’s bandwidth.  

See, e.g., Appx310-311 (6:6-39, 7:39-53). 

Figure 1 of the ’145 patent, reproduced below, provides an 

exemplary communications system, depicting all three components.  See 

Appx308 (2:4-19).  Each set of buildings has a base station [106] that 

communicates with the network.  The subscriber unit (interchangeably 

called the subscriber station) [110] is “positioned at fixed customer 

sites,” here on top of each customer’s building [112].  Appx308 (2:13-14).  
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The subscriber unit requests bandwidth from the base station based on 

the demands of the users inside each customer building [112], their 

devices, and their services.  See Appx308 (2:20-25).  “The users of the 

system,” who are not depicted within their buildings in Figure 1, “may 

include both residential and business customers.”  Appx308 (2:15-16). 

 

Appx291. 

The ’145 patent claims three efficiency advantages from using its 

bandwidth-allocation technology in this configuration.  According to the 

specification, these advantages are: 
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1.  “One advantage of having the [subscriber unit] determine how 

to distribute its allocated bandwidth is that it relieves the base station 

from performing this task.”  Appx311 (7:46-48); accord Appx314 (14:8-

10).  In other words, the base station’s computer power is no longer tied 

up with this task. 

2.  “In addition, the communication overhead that is required by 

having the base station instruct the [subscriber unit] how to distribute 

its allocated bandwidth is eliminated.”  Appx311 (7:48-51); accord 

Appx314 (14:10-13).  Instead of tying up wireless bandwidth with 

allocation instructions, that bandwidth is free to be used for substantive 

data transmission. 

3.  “The [subscriber unit] is free to use the uplink bandwidth that 

was allocated to it in a manner that is different than that originally 

requested or granted by the base station.”  Appx311 (7:41-43).  As a 

result, the subscriber unit can change the allocation dynamically, in 

real-time response to the users’ demands.  “[T]he [subscriber unit] is in 

a much better position to respond to the[se] varying uplink bandwidth 

allocation needs….”  Appx314 (14:14-16). 
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Three claims of the ’145 patent are at issue here: claims 9, 26, and 

27.  Claim 9, which is representative, is directed to a “subscriber unit” 

that sets a timer for each of its data queues and, “periodically,” 

“transmit[s] a bandwidth request indicating an amount of bandwidth 

required for transmitting the data from the queue.”  Appx323 (32:32-

44). 

The ’757 patent.  The ’757 patent deals with the same kind of 

wireless communications system, including a base station, subscriber 

unit, and user devices.  See Appx334 (1:65-2:20).  In such a system, 

“buildings or other physical obstructions (such as trees or hills, for 

example), … may cause channel interference” between the base station 

and the subscriber unit.  Appx335 (3:40-42).  “[E]nvironmental 

conditions,” including the distance “between some [subscriber units] … 

and the base station” may also affect the wireless communications 

between the two.  Appx336 (5:17-19).  The same is true for “a rain or 

snow storm.”  Appx336 (5:38).  When faced with such interference, 

typically a “less robust” transmission mode must be used, meaning less 

data can be transmitted at any moment.  Appx336 (5:19).  As a result, 
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the subscriber unit must manage its competing needs for data-

transmission volume and signal quality.  See Appx335 (3:26-62). 

Claim 1 of the ’757 patent is asserted here.  It claims a “subscriber 

station” that “monitor[s]” the quality of data transmissions from the 

base station and can respond by “determin[ing] a preferred … mode for 

the downlink data” among the various available transmission modes.  

Appx342 (17:46-18:5). 

The District Court And This Court Reject Wi-LAN’s Overbroad 
Claim Constructions Of Similar Wireless Communication 
Patents 

One of the “litigation losses” Wi-LAN encountered was a suit 

against Apple for infringement of U.S. Patent Nos. 8,311,040 and 

8,315,640.  See Wi-LAN USA, Inc. v. Apple Inc., 830 F.3d 1374, 1376-77 

(Fed. Cir. 2016).  There, the district court’s constructions resulted in 

summary judgment of non-infringement in Apple’s favor.  Id. at 1376. 

Wi-LAN appealed, urging broad constructions of the “connection” 

terms in its claims.  For example, one of the asserted patents claimed a 

“node for a communications system” that would “allocate bandwidth for 

the specified connection.”  Id. at 1377.  Wi-LAN urged a broad 

construction encompassing a node that allocates bandwidth to one or 
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many “specified connections.”  Id. at 1381.  Emphasizing that the 

specified-connection term was used in the singular in the claims, this 

Court nonetheless rejected Wi-LAN’s construction.  Id. at 1381-82.  Its 

reasoning was that “[t]he specification’s consistent descriptions of 

multiple specified connections … suggest that the patent’s claims do not 

encompass an embodiment contrary to these descriptions,” i.e., with 

only one specified connection.  Id. at 1382 (emphasis added).  “Because 

[it] credit[ed] the specification’s consistent descriptions,” this Court 

rejected Wi-LAN’s attempts to stretch the claims broader than the 

specification would allow.  Id. at 1384. 

Wi-LAN Tries Again  

Less than two weeks after claim construction briefing concluded in 

the “connections” litigation, Wi-LAN sent Apple the notice of 

infringement referenced above, asserting the two patents at issue in 

this appeal.  Apple promptly sought declaratory judgment of 

noninfringement and invalidity; Wi-LAN answered and asserted 

counterclaims of infringement against a wide range of iPhones and 

iPads.   See Appx278-287; Appx344-379.   
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As relevant to this appeal, the parties’ claim-construction dispute 

turned on the meaning of the “subscriber unit” term.  Apple explained 

that the subscriber unit must be a distinct intermediate device, situated 

between the base station and the user devices.  Appx446-449.  Apple 

relied on the specifications’ consistent descriptions of the claimed 

subscriber unit.  Apple observed that the specifications use the 

subscriber-unit term interchangeably with another term—customer 

premises equipment (“CPE”)—which, the parties agreed, is a device 

distinct from the user’s device.  See Appx393-394; Appx517; Appx522.  

And the specifications consistently describe the invention and its 

purported benefits in terms of CPE, i.e., fixed or portable (but not 

mobile) equipment situated between the base station and user devices.  

See Appx308 (1:38-39, 2:3, 2:13-14); Appx314 (14:8-18); Appx334 (1:28-

29); Appx337 (7:46-53).  Wi-LAN, by contrast, maintained that the 

subscriber unit need not be a distinct device but instead could be a 

“subcomponent” of, i.e., contained within, the user’s device.  Appx395-

399.  Ignoring the specifications’ consistent, interchangeable usage of 

the terms “CPE” and “subscriber unit,” the district court adopted Wi-

LAN’s construction.  Appx6.   
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A Jury Awards Wi-LAN $145 Million, And The District Court 
Orders A New Damages Trial  

Ultimately, four claims went to the jury: claims 9, 26, and 27 of 

the ’145 patent and claim 1 of the ’757 patent.  See Appx629.2  The 

district court held a seven-day jury trial.  Appx47.  The jury returned a 

verdict for Wi-LAN of $145 million.  Appx629-630.   

Apple moved for judgment as a matter of law, renewing its claim-

construction arguments and arguing that Wi-LAN had failed to prove 

infringement even under the district court’s constructions.  In 

particular, the district court’s construction of the subscriber-unit term 

required the unit to allocate bandwidth across multiple “user 

connections.”  Appx6-7.  Wi-LAN’s infringement theory was that Apple’s 

devices did so by allocating bandwidth across two connections: data and 

VoLTE.  But, as Apple explained in its motion, neither a data 

connection nor a VoLTE connection exists in its devices when they are 

 
2 Prior to trial, the district court granted Apple’s motion for summary 
judgment of no infringement by Apple devices containing an Intel 
chipset based on a license to the patents-in-suit that Intel took after it 
had been sued by Wi-LAN.  Appx23-25.  Then, on the eve of trial, Wi-
LAN voluntarily dismissed four patents from the lawsuit.  “Despite Wi-
LAN’s decision to proceed on only those claims, its damages numbers 
remained the same.”  Appx46 n.2.   
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sold to customers.  Appx646.  Instead, both the user and the base 

station must make significant alterations to the device to create those 

connections.  The district court denied Apple’s motion without 

substantive discussion.  Appx30-31.   

The court then granted Apple’s motion for a new trial on damages.  

David Kennedy, Wi-LAN’s damages expert, had offered a novel “direct 

valuation” methodology which no court had blessed.  Appx34.  Wi-LAN 

claimed that this “direct valuation” methodology satisfied its obligation 

to apportion damages—i.e., to ensure that its damages compensated it 

for “only … the infringing features” of the accused products.  Appx32-

34.  But the district court found otherwise.  Appx34.  Notably, Wi-LAN’s 

damages model equated the claimed inventions with VoLTE—a 

technology Wi-LAN undisputedly did not invent.  See Appx15076 (“Q. 

Did you invent VoLTE? A. No.”); see also Appx48.  This approach 

“overstated the footprint of the invention,” resulting in a grossly 

inflated and unapportioned damages calculation that lacked “factual 

basis.”  Appx35-38.   
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The court offered Wi-LAN a choice between a second damages 

trial or a remittitur of $10 million.  Appx38.  Wi-LAN rejected the offer 

of remittitur, preferring a second trial.  See Appx38. 

A Jury Awards Wi-LAN $85 Million, And The District Court 
Declines To Order Another Damages Trial 

At the damages retrial, Kennedy opined that Wi-LAN was entitled 

to $85 million in damages.  Appx15294.  In an attempt to support this 

conclusion, Kennedy used, as a starting point, portfolio licenses that Wi-

LAN had entered into with three small, niche players in the cellphone 

manufacturing business (“Small Niche Co.” licenses): Unnecto, Doro, 

and Vertu.   

 Unnecto “target[ed] frugal shoppers with budget 

smartphones.”  Appx15323.  It went out of business in 2014 

and sold not a single licensed phone.  Appx15587.   

 Doro is based in Sweden and focuses primarily on the 

European market.  Appx15327.  It targets senior citizens 

with low-tech, affordable phones, such as its $50 flip phone.  

Appx15325-15326.  It paid approximately $482,000 in 

royalties to Wi-LAN for its U.S. sales.  Appx15587.   
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 Vertu sells ultra-luxury phones for tens of thousands of 

dollars, including models plated in gold and outfitted in 

stingray leather.  Appx15327-15328; Appx15585.  It has 

been “in and out of financial trouble,” and undergone 

multiple “reorganizations.”  Appx15166.  It paid $13,000 in 

royalties to Wi-LAN.  Appx15585.   

The Small Niche Co. portfolio agreements each included roughly a 

thousand of Wi-LAN’s patents, including patents that purportedly 

practice important technologies not at issue here, such as CDMA, WiFi, 

Bluetooth, and HSPA.  Appx15203; Appx15331-15333.  Each license 

ostensibly called for a running royalty of $0.50 per phone.  Appx15163-

15167. 

Kennedy applied a series of “adjustments” to that $0.50-per-phone 

figure, supposedly to account for the substantial differences between 

these portfolio licenses and the “hypothetical license” into which Wi-

LAN and Apple would have entered for just the two patents-in-suit.  

Appx15229-15231; Appx15239-15245.  He first assumed that “75 

percent of the value of the patents” contained in the Small Niche Co. 

licenses could be “assign[ed] … to the two patents in this case.”  
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Appx15335.  He then increased that figure through additional 

“adjustments.”  All told, Kennedy concluded that Apple would have paid 

$0.45 per phone—90% of the Small Niche Co. royalty rate for a 

thousand-patent portfolio—for a license to just the ’145 and ’757 

patents.  Appx15216.  To “make the math easier” for the jury, Kennedy 

clarified that multiplying the $0.45 royalty by the number of infringing 

iPhones resulted in a total damages figure of $85 million.  Appx15294.  

Apple filed a Daubert motion, arguing that Kennedy’s latest 

damages model shared the same critical flaw as his “direct valuation” 

model: it inflated the damages calculation by failing to apportion the 

value of the claimed inventions.  Appx704.  This time, Kennedy had 

based his damages calculation on the Small Niche Co. licenses, without 

accounting for the important differences between those licenses and the 

hypothetical two-patent license between Wi-LAN and Apple.  The 

district court denied that motion orally, explaining that in its view, 

these concerns “go to weight” not admissibility.  Appx754.  The court did 

not directly respond to Apple’s argument that Kennedy’s model is 

legally defective because it “is untethered to the facts of this case, [and] 

to the value of [the ’145 and ’757] patents.”  Appx753. 
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While the jury was considering its second damages verdict, the 

court remarked that the trial proceedings, regardless of the outcome, 

were little more than a “speed bump on the way to the Federal Circuit.”  

Appx15731.  The following day, the jury found for Wi-LAN in the 

amount of $85 million—precisely what Kennedy had advocated.  

Appx756. 

Apple filed post-trial motions, renewing the arguments it raised in 

its Daubert motion, and also arguing that the Small Niche Co. licenses 

were radically dissimilar to the hypothetical negotiation and so could 

not sustain the jury’s verdict.  Appx763; Appx765.  

The court did not address the substance of Apple’s arguments.  

Instead, it summarily rejected Apple’s motion, noting only that “Apple 

raise[d] many of the same arguments on damages it ha[d] raised 

throughout th[e] case,” and that the Court would not “rehash” its views 

on them.  Appx62. 

SUMMARY OF ARGUMENT 

1. The asserted patents’ specifications consistently describe a 

three-component system, in which the claimed inventive subscriber unit 

is an intermediary between the base station and the user devices.  Yet 
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under Wi-LAN’s constructions, the patents also cover a two-component 

system in which the subscriber unit can be a “subcomponent” of the 

user’s device.  Wi-LAN’s constructions ignore the context of the patents 

and invention, are incompatible with the patents’ consistent 

descriptions of the invention and its benefits, and are unsupported by 

the prosecution history.  Wi-LAN USA, Inc. v. Apple Inc., 830 F.3d 1374, 

1381-84 (Fed. Cir. 2016); On Demand Mach. Corp. v. Ingram Indus., 

Inc., 442 F.3d 1331, 1339-40 (Fed. Cir. 2006). 

2. Wi-LAN failed to offer evidence sufficient to establish direct 

infringement by Apple.  Both sides’ experts agreed that the accused 

products, as sold, require additional configuration before they can make 

VoLTE and data connections.  Because those connections are required 

by the district court’s claim constructions, there is no infringement 

without them.  Accordingly, Apple’s mere sale of these products is not 

an act of direct infringement.  ParkerVision, Inc. v. Qualcomm Inc., 903 

F.3d 1354, 1361-62 (Fed. Cir. 2018); Finjan, Inc. v. Secure Computing 

Corp., 626 F.3d 1197, 1203-05 (Fed. Cir. 2010). 

3.  Wi-LAN’s damages model failed to meet this Court’s standards.  

Wi-LAN did not attempt to apportion the value actually created by the 
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particular patents-in-issue, as 35 U.S.C. § 284 and a century-and-a-half 

of precedent require, e.g., Uniloc USA, Inc. v. Microsoft Corp., 632 F.3d 

1292, 1312-18 (Fed. Cir. 2011); VirnetX, Inc. v. Cisco Sys., Inc., 767 F.3d 

1308, 1331-34 (Fed. Cir. 2014).  Rather, Wi-LAN’s expert simply 

assigned those two patents 75% of the value of Wi-LAN’s entire 

thousand-patent wireless portfolio—a figure that was inflated to 90% 

through additional “adjustments.”  Indeed, he assumed that any subset 

of that portfolio—no matter how big or small, or what technologies it 

included—would be worth that same amount.  The law demands more 

than that kind of generic and abstract heuristic.   

Moreover, the prior licenses that form the basis of the analysis are 

radically dissimilar to the hypothetical license between Wi-LAN and 

Apple.  The evidence showed that a large company like Apple would 

have obtained a lump-sum royalty from Wi-LAN.  Yet Wi-LAN’s 

analysis focuses exclusively on running royalty rate agreements with 

small cellphone providers.  Because these running royalty rate 

agreements bear no resemblance to the hypothetical lump-sum license, 

they too do not support the damages verdict.  LaserDynamics, Inc. v. 

Quanta Comput., Inc., 694 F.3d 51, 80-81 (Fed. Cir. 2012); Wordtech 
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Sys., Inc v. Integrated Networks Sols., Inc. 609 F.3d 1308, 1320-21 (Fed. 

Cir. 2010). 

ARGUMENT 

I. Wi-LAN’s Overbroad Claim Construction Expands The 
Claims Beyond What Was Invented 

Over the course of two lawsuits and a half-dozen patents, the 

parties to this appeal have litigated variations on a single, central 

question.  Do the claimed subscriber units operate only in three-

component systems—the systems consistently and exclusively described 

by and embodied in the specifications?  Or do the patents also 

encompass subscriber units in two-component systems, the systems set 

out in the prior art? 3 

The relevant claims and specifications can be read in one common-

sense, consistent manner to describe marginal alleged advancements in 

 
3 The claim construction issues in this appeal were decided entirely on 
the intrinsic record, namely, the patents and the prosecution history.  
In such cases, the district court’s ruling was “solely to a determination 
of law, and the Court of Appeals will review that construction de novo.”  
Wi-LAN USA, Inc. v. Apple Inc., 830 F.3d 1374, 1381 (Fed. Cir. 2016) 
(quoting Teva Pharm. USA, Inc. v. Sandoz, Inc., 574 U.S. 318, 331 
(2015)). 
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wireless technology by introducing a third component into wireless 

communication systems. 

But Wi-LAN advances the two-component position.  Its proposed 

construction of the subscriber-unit term is any “module that receives 

UL bandwidth from a base station, and allocates the bandwidth across 

its user connections.”  Appx393.  The district court agreed, rejecting 

Apple’s construction that requires the subscriber unit to be a standalone 

component between the base station and the user devices.  With its 

construction, Wi-LAN persuaded the district court to construe its claims 

in a way that is “incompatible” with the specifications’ “consistent 

descriptions” of the inventions.  Wi-LAN, 830 F.3d at 1384, 1389.  This 

Court should reject Wi-LAN’s construction, just as it rejected Wi-LAN’s 

similarly impermissible constructions in the prior case.  See id. 

A. The patents describe a three-component wireless 
communications system that includes a “base-station” 
unit, a “subscriber unit,” and a “user” device. 

The parties propose competing constructions of the subscriber-unit 

term in each of the claims.  See, e.g., Appx323 (32:32) (Claim 9: “A 

subscriber unit for a wireless communication system….”).  The dispute 
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turns on whether the subscriber unit can be a subcomponent of the 

user’s device. 

Apple contends that a subscriber unit is “fixed or portable 

customer premises equipment that wirelessly receives UL bandwidth 

from a base station, and allocates the bandwidth across connected user 

devices.”  Appx446.  In other words, the subscriber unit must be a 

standalone device (“fixed or portable customer premises equipment”) 

between the base station and the user devices. 

Wi-LAN proposes that a subscriber unit is a “module that receives 

UL bandwidth from a base station, and allocates the bandwidth across 

its user connections.” Appx393.  Wi-LAN’s construction allows it to 

contend that the baseband processor—an internal subcomponent of the 

iPhone—is the infringing subscriber unit.   

The patents dictate the three-component construction.  The 

asserted patents’ specifications and figures describe a wireless 

communications system with three key components: the base station, 

the subscriber unit, and user devices.  First, the “base stations,” which 

provide the system’s connection “with the fixed network infrastructure,” 

like the phone lines and the Internet.  Appx308 (1:45-47).  Second, the 
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“subscriber unit,” described as equipment “positioned at fixed customer 

sites.”  Appx308 (2:13-14).  Third, “[t]he users of the system,” who “may 

include both residential and business customers,” and who use 

“bandwidth requesting device[s]” to transmit data.  Appx308-309 (2:15-

16, 3:11).  The customers and their devices are “served by the 

[subscriber unit],” from which they “request[]” “broadband services [of] 

different bandwidth and latency requirements.”  Appx308 (2:24-26).  

The subscriber unit, in turn, “request[s] bandwidth allocations” from 

the base station.  Appx308 (2:22-23). 

In familiar cellular telephone systems, cellphones communicate 

directly with a base station.  Bandwidth allocation must be performed 

by the base station across its connected phones.  See Appx311 (7:46-48).  

But as explained above (pp. 10-12), that setup yields three 

disadvantages: (1) the burden imposed on base stations to perform 

bandwidth allocation for all the user devices it served, (2) the 

bandwidth usage required to communicate those allocations to the user 

devices, and (3) the inability to adapt those base-station-derived 

allocations to real-time, local changes in the user devices’ bandwidth 

demands.  See Appx311 (7:46-53); Appx314 (14:8-18).   
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By positioning an intermediate device (the subscriber unit) 

between the base station and the user devices, the asserted patents 

introduce a claimed efficiency.  The subscriber unit is able to allocate 

bandwidth locally and dynamically, purportedly solving for those prior 

disadvantages.  See id. 

In a real-world example, suppose the Nationals are concerned that 

post-pandemic crowds will strain the cell towers in Southeast D.C. on 

opening day.  They hire a local communications company to install 

“subscriber units”—essentially computers with antennas—around the 

ballpark.  By installing these subscriber units, the Nats can reduce the 

strain on the cell towers and ensure that bandwidth will be allocated 

efficiently during a period when an unusually high number of users will 

be connecting.  The subscriber units need not be fixed.  For example, a 

portable version could be temporarily installed during parades or 

natural disasters to handle surges in network demand. 

Taken in context, these patents’ specifications describe a three-

component system, with purported inventive improvements credited to 

the subscriber unit, an intermediate device within that system. 
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B. The patents equate “subscriber unit” with “customer 
premises equipment” and thereby confirm the patents 
describe a three-component system. 

Within the context of this three-component system, the patents 

consistently and exclusively describe the subscriber unit as standalone 

equipment.  They do so by equating the claimed subscriber unit with 

“customer premises equipment,” which the parties agree is a standalone 

device.  See Appx393-394; Appx517; Appx522. 

Originally, all of Ensemble’s patent claims used the term CPE 

rather than the subscriber-unit term.  See, e.g., Claim 1, U.S. Patent 

Application Serial No. 12/414,363 (Mar. 30, 2009).  During prosecution 

of the ’145 and ’757 patents, and without explanation, the patentee 

replaced the CPE term with the subscriber-unit term. See, e.g., 

Preliminary Amendment, U.S. Patent Application Serial 

No. 12/414,363, at 2 (May 18, 2010) (claiming “[a] method for obtaining 

uplink (UL) bandwidth at a subscriber station that has a wireless 

communication link to a base station”). 

Although the claim terms changed, the specifications still 

consistently refer to CPE, using that term interchangeably with the 

subscriber-unit term.  In both patents, the subscriber-unit term is 
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entirely absent from the summary of the invention and the detailed 

description, which exclusively refer to the invention as “CPE.”  

Appx310-323 (6:4-31:63); Appx334-342 (1:54-17:43).  By contrast, the 

claims use “subscriber unit” and “subscriber station” to refer to the 

same element.  Appx323-324 (31:65-34:34); Appx342-343 (17:45-20:44). 

Wi-LAN concedes that the patentee used several different terms 

for subscriber unit interchangeably across its many patents.  Appx397 

n.9 (“[T]he original independent claims of the ’723 patent, claims 1 and 

6, used ‘wireless subscriber unit’ (or ‘the subscriber unit’), ‘subscriber 

radio unit,’ and ‘subscriber radio station’ interchangeably, further 

showing there is no material difference between these terms.”).  It 

provides no justification for its insistence that CPE was not also used 

interchangeably with those terms. 

In adopting Wi-LAN’s construction, the district court reasoned 

that the patentee’s decision to claim subscriber units and subscriber 

stations in the patents asserted here—as opposed to the CPE term used 

in their specifications, applications, and prior patents—“counsels 

against construing the ‘subscriber’ terms as CPEs.”  Appx6. 
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But this Court has consistently rejected the blanket rule that 

different terms must be construed differently.  In particular, “that 

implication is overcome where, as here, the evidence indicates that the 

patentee used the two terms interchangeably.”  Baran v. Med. Device 

Techs., Inc., 616 F.3d 1309, 1316 (Fed. Cir. 2010).  And the district 

court’s practice of defining different terms differently “carries less 

weight when comparing a term in the claim to a term in the 

specification, especially where, as here, the specification only describes 

one embodiment.”  SEB S.A. v. Montgomery Ward & Co., 594 F.3d 1360, 

1369 (Fed. Cir. 2010), aff’d sub nom. Global-Tech Appliances, Inc. v. 

SEB S.A., 563 U.S. 754 (2011). 

In such cases, it is common for different sections of a patent to use 

different terms to refer to the same thing.  Bancorp Servs., L.L.C. v. 

Hartford Life Ins., 359 F.3d 1367, 1373 (Fed. Cir. 2004); see also 

Tehrani v. Hamilton Med., Inc., 331 F.3d 1355, 1361 (Fed. Cir. 2003); 

Tate Access Floors, Inc. v. Maxcess Techs., Inc., 222 F.3d 958, 968 (Fed. 

Cir. 2000).  Where that happens, this Court has explained, there is a 

“correspondence between the reference … in the specified claims and 

the reference … in the portion of the specification relating to those 
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claims.”  Bancorp, 359 F.3d at 1373.  Such a correspondence “provides 

substantial support” for construing the terms to mean the same thing, 

especially where there is “no satisfactory alternative explanation for the 

apparent correspondence.”  Id. 

That is precisely the case here, where the claims use one term 

(subscriber unit) and “other portions of the patent refer to the same” 

element with another term (CPE) instead.  Tehrani, 331 F.3d at 1361.  

In such a case, “[t]he interchangeable use of the two terms is akin to a 

definition equating the two.”  Edwards Lifesciences LLC v. Cook Inc., 

582 F.3d 1322, 1329 (Fed. Cir. 2009); see also Tate, 222 F.3d at 968.  In 

light of the specifications’ consistent description of the subscriber unit 

as CPE, this Court should find these terms interchangeable and 

construe them accordingly. 

C. The patents consistently characterize the purported 
invention as customer premises equipment, further 
confirming the patents describe a three-component 
system. 

In addition to using “subscriber unit” and “customer premises 

equipment” interchangeably, the patents’ characterizations of the 

purported invention further confirm that the subscriber unit is CPE 
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and, therefore, that the patents describe three-component wireless 

systems. 

The specifications describe the subscriber unit as “fixed and 

portable” equipment situated at a particular customer site; by contrast, 

they never suggest the subscriber unit could be contained within a user 

device.  Appx308 (1:38-39) (“subscriber units (fixed and portable)”); 

accord Appx334 (1:28-29); see also Appx308 (2:3) (“a plurality of fixed 

subscriber stations”); Appx308 (2:13-14) (“positioned at fixed customer 

sites”).  In other words, the subscriber unit might be temporarily 

installed and then relocated and reinstalled, as in the ballpark and 

parade examples above, meaning it is portable.  See, e.g., Portable, 

Oxford English Dictionary (3d ed. 2007) [hereinafter OED] (“[c]apable of 

being moved from place to place,” “capable of being dismantled and re-

erected elsewhere”). 

But the specifications are devoid of any reference to the subscriber 

unit being mobile, i.e., used while in motion, as it would be if it could be 

a subcomponent of a user’s mobile device.  See, e.g., Mobile, id. (“capable 

of or characterized by movement; movable; wandering”).  For example, 

the ’145 specification explains that in a normal setup, there is a “fixed 

Case: 20-2011      Document: 17     Page: 46     Filed: 11/20/2020



 

34 

distance[]” between the base station and the CPE.  Appx323 (31:41-42).  

In a system where the base station is replaced by a satellite, however, 

the distance between them would no longer be static, because the base 

station is now mobile relative to the fixed CPE.  Appx323 (31:38-43).  In 

neither case is the subscriber unit mobile (i.e., able to work in motion), 

as opposed to portable (i.e., movable to a new location).  That 

description is consistent with the ordinary meaning of “premises 

equipment,” which indicates a device located at a particular customer 

site.  See, e.g., Premise, OED (“A house or building together with its 

grounds, outhouses, etc., esp. a building or part of a building that 

houses a business.”).  And that description is inconsistent with a 

subscriber unit being a subcomponent of a user’s mobile device. 

The specifications also consistently describe the purported 

benefits of the invention in terms of CPE.  They specifically describe the 

benefits of delegating tasks from the base station to CPE situated 

between the base station and the user devices.  See Appx311 (7:46-48) 

(emphasis added) (“One advantage of having the CPE determine how to 

distribute its allocated bandwidth is that it relieves the base station 

from performing this task.”); accord Appx314 (14:8-18).   
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In touting the purported inventive advantages of the CPE, the 

specifications indicate that the CPE is the invention.  “[W]hen the 

preferred embodiment”—here, the only embodiment, e.g., Appx310 (6:6-

23)—“is described in the specification as the invention itself, the claims 

are not necessarily entitled to a scope broader than that embodiment.”  

Edwards, 582 F.3d at 1330. 

The specifications, in fact, steer decidedly away from Wi-LAN’s 

construction.  Here, the patents point to the efficiencies of delegating 

bandwidth allocation to the CPE.  If the inventors had discovered new 

efficiencies by further delegating that allocation task to the user’s 

device—eliminating the need for an intermediate device at all—a 

person of ordinary skill in the art would expect that to be the claimed 

advantage over the prior art.  To the contrary, the specifications 

disparage the prior-art systems in which bandwidth allocation must be 

performed by either the base station or the user device, and they 

promote the advantages of assigning that step to an intermediate 

device.  See Appx311 (7:46-53); Appx314 (14:8-18).  Because the 

specifications “disparage and, therefore, disclaim” these prior-art two-

component systems, they make clear that the present invention is 
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situated within a three-component system, as captured in Apple’s 

proposed construction.  Openwave Sys., Inc. v. Apple Inc., 808 F.3d 509, 

514 (Fed. Cir. 2015). 

D. Wi-LAN’s construction is incompatible with the 
patents’ consistent descriptions. 

Wi-LAN’s construction ignores the context and consistent 

descriptions of the terms in the patents, just as Wi-LAN unsuccessfully 

urged this Court to do in the prior appeal.  See Wi-LAN, 830 F.3d at 

1382-84.  “However, when the scope of the invention is clearly stated in 

the specification, and is described as the advantage and distinction of 

the invention, it is not necessary to disavow explicitly a different scope.”  

On Demand, 442 F.3d at 1340.  Rather, “the written description of the 

preferred embodiments ‘can provide guidance as to the meaning of the 

claims, thereby dictating the manner in which the claims are to be 

construed, even if the guidance is not provided in explicit definitional 

format.’”  Bell Atl. Network Servs., Inc. v. Covad Commc’ns Grp., Inc., 

262 F.3d 1258, 1268 (Fed. Cir. 2001) (quoting SciMed Life Sys., Inc. v. 

Advanced Cardiovascular Sys., Inc., 242 F.3d 1337, 1344 (Fed. Cir. 

2001)).  Most importantly, “the claims cannot be of broader scope than 
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the invention that is set forth in the specification.”  On Demand, 442 

F.3d at 1340. 

On Demand tracks this case closely.  There, the claims merely 

described a customer, which the patentee argued could be any 

customer—retail, wholesale, or otherwise.  Id. at 1339-40.  But the 

specification at issue consistently described a retail customer by 

explaining the customer’s interactions with the store clerk and the point 

of sale.  Id. at 1340.  By “repeatedly reinforc[ing] its usage of the term 

‘customer’ as the retail [customer],” the specification imposed 

constraints on that claim term.  Id.  This Court reversed the patentee’s 

attempt to “eliminate these constraints in order to embrace the remote 

large-scale production of books for publishers and retailers,” i.e., 

wholesale customers.  Id. 

The same is true of the subscriber-unit term here.  The 

specifications consistently describe the subscriber unit as CPE.  See, 

e.g., Appx308 (2:4); Appx334 (1:67-2:1).  Indeed, the summaries of the 

inventions and detailed descriptions make no mention of subscriber 

units at all, in favor of the patentee’s preferred CPE term.  See 

Appx310-323 (6:6-31:63); Appx334-342 (1:54-17:43).  And the 
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specifications tout their inventive advantage as delegating a resource-

intensive task from the base station to “the CPE,” Appx311 (7:46), 

which the specifications define in plain English as “Customer Premises 

Equipment,” Appx308 (2:4). 

As in On Demand, “the scope of the invention” (here, CPE) “is 

clearly stated in the specification, and is described as the advantage 

and distinction of the invention.”  442 F.3d at 1340.  All signs point 

toward a construction that uses the ordinary meaning of customer 

premises equipment, which is distinct from a user device.  The 

specifications “repeatedly reinforce[]” this understanding, and Wi-LAN’s 

contrary construction is incompatible with the specifications’ consistent 

descriptions. 

None of the intrinsic evidence relied on by the district court 

supports a departure from this consistent description of CPE.  Looking 

to the prosecution history, the district court cited the Examiner’s 

treatment of the ’020 patent, which is related to the ’145 patent and was 

still asserted in this case at the time of claim construction.  See Appx7 

n.3.  In that prosecution, the Examiner “read the invention claimed 

therein on prior art that included a ‘cellular telephone network,’” the 
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Widegren patent.  Appx7 n.3.  In the district court’s view, that 

debunked Apple’s assertion that the subscriber unit (i.e., the CPE) may 

be fixed or portable, but not mobile.  Appx7 n.3. 

The district court misread Widegren.  For the proposition that the 

“mobile radio station” in Widegren was in fact a cellphone, Wi-LAN and 

the district court cited a generic description of the overall 

communications network in that patent, not a description of the 

invention itself.  See Appx424 (5:19-21) (“For example, while the 

present invention is described in the context of an example cellular 

telephone network….”).  But Widegren describes its “mobile radio 

station” much the same way Wi-LAN’s patents describe CPE: as a 

literal installation, manned by a “mobile station human operator,” 

which serves user devices that include “computer servers, telephones, 

videophones, etc.”  Appx426 (9:38, 9:43-49).  The Examiner’s citation to 

Widegren, then, fails to support Wi-LAN’s construction, and it is fully 

consistent with Apple’s view that the subscriber unit is CPE.4  

 
4 Even if Widegren could be read to claim a mobile phone, the 
Examiner’s action—performed under the PTO’s “broadest reasonable 
interpretation” standard for claim construction—provides little support 
for Wi-LAN’s construction under the “ordinary meaning” standard 
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For much the same reasons as Widegren, the ’145 and ’757 

patents’ prefatory descriptions of the system in which their invention 

operates cannot salvage Wi-LAN’s construction.  Both specifications 

state that “[e]xemplary communication systems include mobile cellular 

telephone systems.”  Appx308 (1:40-41); Appx334 (1:29-31).  Again, this 

is a general description of the overall system, and no one disputes that 

the invention can be used in the mobile-telephone setting.  The ballpark 

example above offers one such instance.  But the overall system should 

not be conflated with its component devices.  That the system in general 

can be used for cellular telephone communications tells us nothing 

about whether CPE, as an individual component of that system, must 

be a standalone device. 

Nor does the ’757 specification provide support for Wi-LAN’s 

construction when it explains that hardware components like the 

subscriber station “can include, for example, … [an] Application-Specific 

Integrated Circuit (ASIC),” i.e., a specialized computer chip.  Appx335 

 
applicable here.  Because “the district court adopted [the Examiner’s] 
reasoning wholesale without accounting for the differences between the 
broadest reasonable interpretation standard and Phillips, the court 
erred.”  Convolve, Inc. v. Compaq Comput. Corp., 812 F.3d 1313, 1325 
(Fed. Cir. 2016). 
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(3:9-11).  No one disputes that the subscriber unit can include a 

specialized chip (or a computer with such a chip).  But this tells us 

nothing about where the subscriber unit is and whether it may be a 

subcomponent of the user’s device.  If anything, the specifications weigh 

in the other direction by describing “software … execut[ing] on 

processors both in the base stations and the CPE.”  Appx312 (9:20-21).  

This passage suggests that the CPE is a distinct device that contains a 

processor within it—and that it cannot be a processor itself within a 

user’s device. 

* * * 

Just as in the prior litigation, Wi-LAN sought a construction that 

is incompatible with its own patents’ specifications.  The specifications 

consistently and exclusively describe a three-component system in 

which purported efficiencies are derived from inserting an intermediate 

device—a subscriber unit/CPE—between the base station and the user 

devices.  Wi-LAN’s construction is divorced from that context, 

incompatible with the patents’ consistent descriptions of the invention 

and its benefits, and unsupported by the prosecution history.  It should 

be rejected.  
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Wi-LAN did not dispute that there is no infringement under 

Apple’s proposed construction. See Appx643-644; Appx676-677.  Indeed, 

because the iPhone’s baseband processor communicates directly with 

base stations, rather than through an intermediate subscriber unit, 

there is no infringement.  See Appx10251-10254; Appx10732-10733.  

Apple is therefore entitled to judgment as a matter of law.  E.g., 

Comcast IP Holdings I LLC v. Sprint Commc’ns Co., 850 F.3d 1302, 

1309 (Fed. Cir. 2017). 

II. Wi-LAN’s Theory Of Infringement Lacks Substantial 
Evidence 

Wi-LAN’s evidence did not come close to establishing that Apple 

directly infringes Wi-LAN’s patents.  To demonstrate infringement 

under the district court’s constructions, Wi-LAN attempted to show that 

within each user device there is a subscriber unit, i.e., a “module that 

receives UL bandwidth from a base station, and allocates the 

bandwidth across its user connections.”  Appx5-6.  But Wi-LAN is 

asserting its patents against Apple, not against iPhone users.  Wi-LAN, 

therefore, needed to show that the iPhones as sold by Apple include 

multiple “user connections.”  But all agree the iPhones as sold by Apple 

do not yet have all the parameters required to establish such 
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connections.  The district court provided no reasoning in support of its 

order sustaining the verdict.  Appx30-31.5  

Under Wi-LAN’s theory of infringement, the accused user 

connections in the iPhone are the data connection and the VoLTE 

connection.  Appx10251; Appx10255.  Those two connections (shown 

below as green and blue tubes) run between the applications processor 

(shown below in gray) and the baseband processor (orange).  

Appx11012-11014.  Under the district court’s claim construction, Wi-

LAN contends that the iPhone’s baseband processor is the claimed 

subscriber unit, which allocates bandwidth between these two 

connections.  See, e.g., Appx10251-10253; Appx11260. 

 
5 Ninth Circuit law provides the standard of review for the district 
court’s denial of judgment as a matter of law.  Godo Kaisha IP Bridge 1 
v. TCL Commc’n Tech. Holdings Ltd, 967 F.3d 1380, 1382 (Fed. Cir. 
2020).  Such review is “de novo,” determining “whether the evidence, 
construed in the light most favorable to the nonmoving party, permits 
only one reasonable conclusion, and that conclusion is contrary to that 
of the jury.”  Estate of Diaz v. City of Anaheim, 840 F.3d 592, 604 (9th 
Cir. 2016) (internal quotation marks omitted).  Infringement is a 
question of fact, “reviewed for substantial evidence when tried to a 
jury.”  Godo Kaisha, 967 F.3d at 1383 (internal quotation marks 
omitted). 
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Appx628.  As Wi-LAN’s expert explained, the above is a “simplified 

diagram that shows that you have the two different connections, one for 

the VoLTE voice and [the] other for the browser data.”  Appx10253.  He 

described data transfer across these connections as “a [Mack] truck that 

takes the packets and sends them along.”  Appx10253. 

The undisputed evidence makes clear that these data and voice 

connections do not exist in Apple’s devices when they are sold.   

That is most obvious with respect to iPhones sold for use on the 

Sprint network.  At the time of the trial, Sprint did not even offer 

VoLTE service to its iPhone customers.  See Appx10413-10414; 

Appx10952-10953.  So those phones never established a VoLTE 
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connection at all.  Although Wi-LAN’s expert opined that Sprint 

iPhones were theoretically still capable of infringing, he conceded that 

in order to establish a VoLTE connection, a user would need to “unlock” 

it and then connect it to some “other network.”  Appx10415.  But that 

would have required a significant amount of work.  As Apple’s engineer 

confirmed, even Sprint could not enable VoLTE on its own; instead it 

would require Apple “to make a lot of configuration changes” to the 

phones’ software, as well as perform validation and testing of the 

reconfigured software on the retooled Sprint network.  Appx10889; see 

also Appx10890 (“And the software changes you are referring to, do you 

mean software would need to be added to an iPhone [to activate 

VoLTE]?  Yes.”). 

And it’s not just Sprint phones that lacked the requisite user 

connections.  Even in iPhones on other networks, those connections are 

not established until the user turns the phone on and connects to the 

user’s network of choice.  At that point, according to Wi-LAN’s expert, 

the phone “receives a set of parameter values from the base station.”  

Appx10258.  Among other things, those parameters direct “the numbers 

of the queues that the base station would expect the voice and the data 
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to follow.”  Appx10258.  That is, the network provides parameters that 

define the number and priority of the queues in which the phone’s data 

packets will line up for transmission.  See Appx10948; Appx11018-

11019.  As Apple’s expert explained, without this information from the 

network, a phone “cannot build” the “software structures” necessary to 

establish a connection.  Appx11039. 

In short, no voice packets and no data can flow—and there are 

therefore no “connections”—until the phone receives initial instructions 

from the network’s base station.  Apple’s engineer confirmed this.  See, 

e.g., Appx10877-10888 (describing configuration parameters 

transmitted by the network upon a phone’s initial set-up); Appx10882 

(Q. “Are logical channels on iPhones when Apple sells them?”  A. “They 

don’t exist.”); Appx10888 (Q. “Do queues exist on the iPhone when it is 

sold?”  A. “No.”); see also Appx10946-10952; Appx11018-11019.  These 

parameters are network-specific and downloaded by the user after the 

phone is purchased; they are not preloaded or provided by Apple.  See 

Appx10877-10881. 

In light of this evidence, Wi-LAN did not genuinely dispute the 

absence of these connections in the iPhones as sold.  Instead, Wi-LAN 
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contended that the iPhones were reasonably capable of infringing as 

sold.  See Appx11268.  This Court’s “reasonably capable” doctrine 

directs that, “when the asserted claims recite capability, our case law 

supports finding infringement by a ‘reasonably capable’ accused device 

on a case-by-case basis.”  Ericsson, Inc. v. D-Link Sys., Inc., 773 F.3d 

1201, 1217 (Fed. Cir. 2014).  This doctrine applies only to functional 

claim limitations, i.e., those that are “drawn to capability.”  Id. at 1216; 

accord Ball Aerosol & Specialty Container, Inc. v. Ltd. Brands, Inc., 555 

F.3d 984, 994 (Fed. Cir. 2009). 

But the term at issue here—“user connections”—is structural 

rather than functional.  Reliance on the “reasonably capable” doctrine is 

therefore “misplaced, since that line of cases is relevant only to claim 

language that specifies that the claim is drawn to capability.”  Ball, 555 

F.3d at 994.  By contrast, when the limitation at issue is a structure, 

what matters is whether the structure is present.  E.g., Cross Med. 

Prods., Inc. v. Medtronic Sofamor Danek, Inc., 424 F.3d 1293, 1311 

(Fed. Cir. 2005) (“Here, the claim does not require that the interface be 

merely ‘capable’ of contacting bone; the claim has a structural 

limitation….”); ViaTech Techs. Inc. v. Microsoft Corp., 733 F. App’x 542, 
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551 (Fed. Cir. 2018) (non-precedential) (“The claim language requires 

the presence of a database … and it is undisputed that there is no 

database….”). 

As sold, the iPhones lack the claimed user connections until the 

user has turned on the phone and acquired the network-provided 

templates and parameters necessary to establish those connections.  

With respect to Sprint iPhones in particular, no VoLTE connection was 

ever implemented, much less existing at the time of sale.  Therefore, the 

iPhones do not infringe.  

Because Wi-LAN did not—indeed, could not—close this 

evidentiary gap, the evidence compels the conclusion that there is no 

direct infringement here.  The judgment below should be reversed.  In 

the alternative, the judgment should be vacated and the case remanded 

for a recalculation of damages to exclude iPhones sold for use on the 

Sprint network.6 

 
6 The jury found infringement as to 189.4 million accused devices.  
Appx756.  Sprint phones represented 27.1 million of that total, roughly 
14 percent. 
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III. Wi-LAN’s Damages Model Does Not Identify The Value Of 
The Claimed Inventions 

The jury awarded Wi-LAN $85 million—exactly the amount to 

which its damages expert, Kennedy, testified that Wi-LAN was entitled.  

But Kennedy’s opinion rested on a generic and arbitrary heuristic 

instead of an actual valuation of the patents-in-issue, and improperly 

relied on supposedly “comparable” licenses that looked nothing like the 

one Wi-LAN would have reached with Apple.  The jury should not have 

been permitted to considered it.7 

Under 35 U.S.C. § 284, damages are to be “adequate to 

compensate for the infringement,” i.e., “for the use made of the 

invention by the infringer.”  The “invention,” for “purposes of assessing 

damages under § 284,” is “only the patented technology.”  Ericsson, 773 

 
7 A district court’s rulings concerning methodologies for calculating 
damages in a patent case are governed by Federal Circuit law and 
reviewed for abuse of discretion.  Lucent Techs., Inc. v. Gateway, Inc., 
580 F.3d 1301, 1310 (Fed. Cir. 2009).  The “denial of a motion for 
judgment as a matter of law,” and the denial of a motion for a new trial, 
are “procedural issue[s] not unique to patent law, reviewed under the 
law of the regional circuit.”  Id. at 1309.  In the Ninth Circuit, denial of 
a motion for a new trial is reviewed for abuse of discretion.  Smith v. 
City & County of Honolulu, 887 F.3d 944, 949 (9th Cir. 2018).  Denial of 
a JMOL motion is reviewed de novo.  Hangarter v. Provident Life & 
Accident Ins., 373 F.3d 998, 1005 (9th Cir. 2004).  
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F.3d at 1226.  Thus, the patentholder may recover only “the 

incremental value that the patented invention adds to the end product.”  

Id.  That principle—called “apportionment”—is the governing rule “in 

every case.”  Garretson v. Clark, 111 U.S. 120, 121 (1884). 

Kennedy’s damages model violated that basic principle.  Kennedy 

opined that patents-in-suit would garner a royalty rate equal to 90% of 

that for the Small Niche Co. licenses—licenses that included a thousand 

patents relating to a range of important wireless technologies like 

CDMA, Bluetooth, WiFi, and HSPA; and which, unlike the lump-sum 

licenses that Wi-LAN negotiated with large providers, featured a per-

phone royalty structure, typical for small providers.  For two 

independent reasons, Kennedy’s model fails to ensure that Wi-LAN 

recovers only the value of the patents-in-issue.  

First, Kennedy’s model is premised on a “portfolio subset 

discount”—an assumption that any subset of Wi-LAN’s thousand-patent 

wireless portfolio is worth 75% the value of the whole.  But that does 

nothing to disaggregate the value of the asserted patents from the 

thousand other portfolio patents, pertaining to other valuable (and well-

known) industry standards.   
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Second, Kennedy’s model assumes that the license Apple would 

have taken from Wi-LAN is comparable to the Small Niche Co. licenses, 

all of which involved a per-device royalty structure.  But the evidence 

showed that a license between Wi-LAN and Apple would have involved 

a lump-sum payment (just like the licenses between Wi-LAN and other 

major companies), a fundamentally different licensing structure. 

“Because [Kennedy’s] proposed royalty rate lacked sufficient ties 

to the facts of the case,” the district court “erred by not excluding [his] 

opinion.”  Exmark Mfg. Co. v. Briggs & Stratton Power Prods. Grp., 

LLC, 879 F.3d 1332, 1351 (Fed. Cir. 2018).  And because, without 

Kennedy’s opinion, there is nothing to support the jury’s damages 

verdict, the district court “abused its discretion by denying [Apple] a 

new trial on damages.”  Id.  Accordingly, this Court should “vacate the 

damages award and remand for a new trial on damages.”  Id.8 

 
8 Below, Apple also demonstrated that Kennedy’s damages testimony 
was inadmissible because it failed to begin its analysis with the 
smallest salable patent-practicing unit.  Appx770-772.  To the extent 
this Court’s precedent has rejected a rule “which would require all 
damages models to begin with the smallest salable patent-practicing 
unit,” Commonwealth Sci. & Indus. Rsch. Organisation v. Cisco Sys., 
Inc., 809 F.3d 1295, 1303 (Fed. Cir. 2015) (CSIRO), Apple contends that 
precedent is wrong.  Apple notes this argument here to preserve it for 
any further review. 
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A. Wi-LAN’s “portfolio subset discount” leads to a 
damages award that does not reflect the value of the 
claimed inventions. 

The apportionment requirement reflects the commonsense idea 

that when a patent relates to only one feature of a complex product, any 

infringement damages owed to the patent-holder must reflect the value 

of only the patented feature.  That is because the patent system 

represents “a carefully crafted bargain for encouraging the creation and 

disclosure of new, useful, and nonobvious advances in technology and 

design,” Bonito Boats, Inc. v. Thunder Craft Boats, Inc., 489 U.S. 141, 

150-51 (1989), and that “carefully crafted bargain” is upset when 

patentees receive windfall damages out of proportion to the contribution 

of their patented invention.  Thus, for nearly 150 years, courts have 

been clear that apportionment is “[t]he true rule” of patent damages.  

Dobson v. Hartford Carpet Co., 114 U.S. 439, 445 (1885); see also Mentor 

Graphics Corp. v. EVE-USA, Inc., 851 F.3d 1275, 1283 n.3 (Fed. Cir. 

2017) (“[T]he basic principle of apportionment” continues to “appl[y] in 

all of patent damages.”).  

An uncontroversial corollary of that rule is that where a plaintiff 

holds multiple patents, it may recover damages only for those that the 
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accused product actually infringes.  After all, “without infringement” 

there can be “no damages.”  Wiener v. NEC Elecs., Inc., 102 F.3d 534, 

542 (Fed. Cir. 1996).  Accordingly, where a damages model is based on 

prior licenses for a portfolio of patents—some of which the accused 

product infringes, and some of which it does not—the same 

“apportionment principles” apply.  Ericsson, 773 F.3d at 1228.  The 

model must separate out the portion of the prior licensing fees 

attributable to the patents infringed by the accused products from the 

portion attributable to the other patents in the portfolio.  Id.; see also 

VirnetX, 767 F.3d at 1326 (“No matter what the form of the royalty, a 

patentee must take care to seek only those damages attributable to the 

infringing features.”).  To do otherwise would be to unfairly enrich the 

plaintiff (at the defendant’s expense) for patents that were not 

infringed.  Expert testimony that fails to apply these apportionment 

principles is inadmissible and cannot support a damages award.  E.g., 

CSIRO, 809 F.3d at 1301.9 

 
9 See also, e.g., Sherwin-Williams Co. v. PPG Indus., Inc., 2020 WL 
5077547, at *5 (W.D. Pa. Aug. 27, 2020) (excluding testimony of expert 
who “did not perform a quantitative analysis to” arrive at conclusion 
that the patented features “constituted 50% of the [product’s] market 
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In many apportionment cases, the damages dispute is about the 

methodology by which one side attempts to implement that principle 

and discern the value of the infringed patents.  When must the damages 

analysis focus on just the smallest saleable unit that practices the 

patented invention, and when may damages be based on the entire 

product in which the invention is incorporated?  E.g., Power 

Integrations, Inc. v. Fairchild Semiconductor Int’l, Inc., 904 F.3d 965, 

977-78 (Fed. Cir. 2018), cert. denied, 139 S. Ct. 1265 (2019); Lucent, 580 

F.3d at 1336.  If a patent-holder starts its analysis by focusing on more 

than just the patented features, can it compensate for that by taking a 

reduction in its royalty rate?  Exmark, 879 F.3d at 1348.  Must a 

damages expert directly assess the value of the patented technology 

himself, or may the expert rely on others who have attempted to do so?  

Elbit Sys. Land & C4I Ltd. v. Hughes Network Sys., LLC, 927 F.3d 

1292, 1301 (Fed. Cir. 2019); CSIRO, 809 F.3d at 1301. 

 
value”); Guardant Health, Inc. v. Found. Med., Inc., 2020 WL 2461551, 
at *18 (D. Del. Apr. 7, 2020) (emphasis omitted) (excluding 50% 
apportionment figure because expert failed to “provide any factual 
foundation to support th[at] specific 50% figure”); NetFuel, Inc. v. Cisco 
Sys. Inc., 2020 WL 1274985, at *7 (N.D. Cal. Mar. 10, 2020) (excluding 
expert testimony with a “lack of economic analysis” to support its 
apportionment).  
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This is not a case that implicates any fine-grained disputes about 

patent valuation.  Rather, it asks only the more basic question whether 

a damages model must attempt to assess the value of the infringed 

patent (as opposed to the value generated by other technologies) at all.  

And this Court’s cases uniformly agree on the answer, regardless of how 

they come out on specific methodological questions: Yes.  See, e.g., 

Power Integrations, 904 F.3d at 977.  Here, however, Kennedy made 

clear that he did not even attempt to discern what value in Wi-LAN’s 

wireless portfolio—comprising more than a thousand patents—was 

created by the two patents-in-issue and what was created by the 

hundreds of other non-infringed patents.  Those non-infringed patents 

relate to important technologies that have nothing to do with the 

inventions at issue in this case—like Bluetooth, WiFi, and CDMA.  

Indeed, Kennedy admitted that the Small Niche Co. licenses included 

other “valuable” patents (e.g., Appx15332-15333 (Q. “My question is 

simply, the Bluetooth patents that Doro and Vertu received rights 

to…are valuable.” A. “Yes.”)).  Yet he made no effort to disaggregate the 

value of the patents-in-suit.  He instead relied on a generic and 

arbitrary assumption and then applied various “adjustments,” only two 

Case: 20-2011      Document: 17     Page: 68     Filed: 11/20/2020



 

56 

of which had even a marginal effect on his damages calculation.  None 

of these adjustments even tried to distinguish the value created by the 

patents-in-issue from those created by other patents in Wi-LAN’s 

portfolio.   

1. Kennedy’s 25% portfolio subset discount model is 
an abstract theory untethered from the facts of 
this case. 

The Small Niche Co. licenses that underly Kennedy’s model cover 

roughly a thousand wireless patents that practice a range of 

technologies.  Wi-LAN’s damages here, however, were ostensibly based 

on only the two patents-at-issue.  Rather than trying to figure out what 

value was created by those two patents, and what was instead created 

by the (many) others, Kennedy applied a key assumption:  Any subset of 

the wireless portfolio—no matter how big, how small, or which patents 

were in that subset—would be licensed at 75% of the value of the whole 

portfolio.  The two patents-in-suit?  75%.  Two different patents, say, on 

Bluetooth?  75%.  Two WiFi patents?  75%.  This generic and arbitrary 

rule of thumb—applied without consideration of the actual value of the 

’145 and ’757 patents—is precisely the type of abstract theory that this 
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Court has consistently rejected as too attenuated from the facts of a 

case to be admissible. 

To carry its “burden of proving damages,” Wi-LAN had to “tie the 

expert testimony on damages to the facts of the case.”  Uniloc, 632 F.3d 

at 1315.  Although experts may invoke “general theor[ies],” such 

theories are admissible only if accompanied by evidence demonstrating 

that they are relevant to the particular facts presented.  Id. at 1316.  

Even elegant theorems discovered by Nobel laureates, VirnetX, 767 

F.3d at 1325-26, or doctrines supported by the weight of academic 

research, Uniloc, 632 F.3d at 1312-18, cannot support a damages 

verdict unless it is proven that they would apply to the “facts and 

circumstances of the particular case at issue,” id. at 1318.  Without this 

factual link, “a damages model cannot meet the substantive statutory 

requirement of apportionment.”  CSIRO, 809 F.3d at 1302. 

In Uniloc, for example, this Court confronted the use of the “25-

percent rule”:  a theory that hypothesized that the “licensee [would] pay 

a royalty rate equivalent to 25 percent” of the value of an infringing 

product.  632 F.3d at 1312.  The rule was espoused by academics, who 

concluded that its “veracity…has been confirmed by a careful 

Case: 20-2011      Document: 17     Page: 70     Filed: 11/20/2020



 

58 

examination of years of licensing and profit data, across companies and 

industries.”  Id. at 1313 (quotations omitted).  District courts across the 

country had endorsed its use.  Id. at 1314-15.  This Court nevertheless 

held the 25 percent rule categorically inadmissible under Daubert.  It 

reasoned that the rule is “an abstract and largely theoretical construct” 

that applies without regard to the particular facts of the case—such as 

the nature of the technology at issue, the industries involved, and the 

relative bargaining power of the parties.  Id. at 1317.  Reliance on such 

an “arbitrary, general rule, unrelated to the facts of th[e] case,” required 

vacating the damages award and ordering a new trial on damages.  Id. 

at 1318. 

This Court reached a similar result in VirnetX, 767 F.3d at 1331-

34, which involved an expert’s invocation of the Nash Bargaining 

Solution—a theorem discovered by Nobel laureate John Nash (id. at 

1325)—to justify awarding the patentee half of the incremental profits 

derived from the invention.  The Court reasoned that because the Nash 

theorem presumes the existence of “a certain set of premises,” an expert 

seeking to rely on it must establish that the facts of the case are 

consistent with the premises that underlie the theorem.  Id. at 1332.  
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Reaffirming Uniloc, the Court concluded that the expert’s failure to do 

so required vacating the damages award.  Id. at 1334. 

Kennedy’s “subset discount” fares no better.  It shares neither the 

academic plaudits nor the judicial endorsements of the theories 

ultimately struck down in Uniloc and VirnetX.  But like those theories, 

it has absolutely no connection to the facts of the case.  It is little more 

than an unscientific guess about how parties to a licensing negotiation 

might behave, which is no substitute for the fact-specific apportionment 

analysis that the Patent Act requires.  Ericsson, 773 F.3d at 1228. 

Kennedy testified that parties to a licensing negotiation generally 

focus their discussions on a small handful of patents.  Appx15231-

15234.  Once they reach an agreement on these key patents, the 

licensee will then typically demand that, for a small markup, the 

patentholder license other relevant families of patents from its portfolio.  

Appx15231-15234  This practice, according to Kennedy, gives the 

licensee peace of mind that it will avoid future infringement disputes 

with the patentee.  See Appx15231-15234.  Based on the existence of 

this general practice, Kennedy applied a 25% “subset discount” to the 

royalty rate of the Small Niche Co. licenses.  In other words, Kennedy 
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assumed that “75 percent of the value” of the thousand-plus patents in 

the Small Niche Co. licenses was created by just “the two patents in this 

case.”  Appx15335.  The remaining 25% would constitute the “markup” 

that Wi-LAN might have charged Apple to license the rest of its 

thousand-patent portfolio.  

This assumption was made without any factual basis.  As 

Kennedy freely admitted, his subset discount has no connection to the 

actual value of the ’145 and ’757 patents.  Kennedy would have applied 

the same “25 percent discount” to “any subset of [patents in] Wi-LAN’s 

portfolio,” regardless of their actual value.  Appx15336; see also, e.g., 

Appx15337-15338 (same discount would apply if Apple had infringed 

Wi-LAN’s Bluetooth patents).  By Kennedy’s own account, his subset 

discount is precisely the type of fact-agnostic heuristic that this Court 

has roundly condemned as “too crude a generalization about a vastly 

more complicated world.”  VirnetX, 767 F.3d at 1332; see also CSIRO, 

809 F.3d at 1302 (“abstract recitations of royalty stacking theory” that 

are not “anchored to a quantitative market valuation” are 

“insufficiently reliable”). 
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Indeed, there were no facts supporting the rationale underlying 

Kennedy’s subset discount.  There was, for example, no evidence that 

Wi-LAN took this portfolio markup approach during the negotiation of 

the Small Niche Co. licenses.  And even if it had, there is no indication 

that the patents-in-suit were the focus of the negotiation such that they 

would account for three-quarters of the value of the portfolio.  Just the 

opposite.  Two of the three Small Niche Co. agreements (Vertu and 

Unnecto) make no mention of the ’757 patent.  Appx15586; Appx923-

937 (Vertu); Appx884-922 (Unnecto).  And the third (Doro) didn’t 

mention the ’145 patent.  Appx15586; Appx860-883 (Doro).  It also 

makes no mention of the VoLTE technology that Kennedy presumes 

made up the bulk of the portfolio value, while explicitly calling out that 

it includes patents covering “Bluetooth, Wi-Fi, CDMA, HSPA, and 

LTE.”  Appx15586.  And neither the Doro nor the Unnecto license lists 

either patent-in-suit among the “Asserted Patents” that presumably 

drove the negotiation.  Appx885 (Unnecto); Appx861 (Doro).  There is 

accordingly little reason to believe that the ’145 and ’757 patents 

accounted for the lion’s share of the Small Niche Co. licenses’ value.    
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Kennedy tried to attribute his 25% figure to the testimony of 

James Skippen, Wi-LAN’s Vice-Chairman and former CEO.  

Appx15335-15336.  Skippen noted that, at the end of licensing 

negotiations, Wi-LAN “might” “sometimes” agree to license the related 

portions of its portfolio for a markup of between 5% to 35%.  Appx15158.  

But Kennedy could not point to a single instance of Wi-LAN engaging in 

this practice.  Appx15337.  Nor did he testify that the patents-in-suit 

were the focus of the Small Niche Co. license negotiations. 

To be sure, Skippen did remark—after the initiation of this 

lawsuit—that the patents-in-suit are the “crown jewels” of Wi-LAN’s 

wireless portfolio.  Appx15339; Appx15342.  But neither Wi-LAN’s 

actions, nor any of its prior licenses, indicate that the patents-in-suit 

enjoyed that sterling status.  In fact, in May of 2014, the patents-in-suit 

were only two among fifteen wireless patents that Wi-LAN sought to 

“bring to [Apple’s] attention” in hopes of negotiating a license.  

Appx807-808; Appx15341-15342.  And the patents-in-suit are only two 

among the six Wi-LAN sued Apple on (the remainder dropping away at 

Wi-LAN’s or the court’s instigation).  Moreover, to the extent that 

Kennedy relied on Skippen’s “crown jewels” statement at all, it merely 
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informed his distinct and unrelated adjustment recognizing that the 

patents-in-suit are valid and infringed.  Appx15342 (patents-in-suit are 

“crown jewels” because they have been “found valid and infringed”); see 

infra 66-67.   Skippen’s remark therefore provides no support for 

Kennedy portfolio subset discount.   

And in any event, Skippen’s post-complaint qualitative judgment 

provides no basis for Kennedy’s quantitative conclusion that the 

patents-in-suit are worth exactly three times the combined value of the 

roughly one thousand other patents in Wi-LAN’s wireless portfolio.  See 

Exmark, 879 F.3d at 1349-51 (damages opinion not tied to facts of the 

case where expert emphasized technological importance and 

commercial success of invention but failed to connect those factors to 

the specific proposed royalty numbers she advanced).  Neither an 

“apportionment … plucked out of thin air based on vague qualitative 

notions of the relative importance of the [claimed] technology,” nor one 

with a “complete lack of economic analysis to quantitively support” it, 

can sustain a damages verdict.  LaserDynamics, 694 F.3d at 69.   

Finally, Kennedy’s 25% subset discount rationale is especially 

untenable in light of an important qualification that Skippen made.  

Case: 20-2011      Document: 17     Page: 76     Filed: 11/20/2020



 

64 

Skippen emphasized that Wi-LAN would engage in this portfolio-

markup practice only where the remaining portfolio being added to the 

license “doesn’t really add much value.” Appx15158; Appx15157 

(likening practice to “throwing in the chaff with the wheat”); Appx15154 

(practice applies where there are “only…a few patents that are actually 

really valuable”).  It therefore could not apply to the Small Niche Co. 

licenses, which by Wi-LAN’s account, cover an array of highly valuable 

inventions.  Skippen’s speculative testimony therefore cannot justify 

Kennedy’s subset discount.  

2. Kennedy’s remaining “adjustments” are 
untethered from the facts of this case and do not 
satisfy the statutory requirement of 
apportionment. 

In addition to his portfolio subset discount, Kennedy made four 

other “adjustments” to the $0.50 per-phone royalty rate of the Small 

Niche Co. licenses, which Wi-LAN says were sufficient to satisfy the 

apportionment requirement “in the context of a comparable license 

analysis.”  See Appx784.  These adjustments relate to (1) the 

assumption of validity and infringement, (2) domestic versus global 

licensing rates, (3) the licensee’s sales volume, and (4) the absence of an 

early adopter discount.  Only the first, however, resulted in any change 
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to the royalty rate at all; the other three merely involved Kennedy 

explaining why he would not adjust that rate to reflect various 

differences between the Small Niche Co. license and the hypothetical 

one between Apple and Wi-LAN.   

But more important, none of these adjustments gets Kennedy any 

closer to approximating “the incremental value that the patented 

invention adds to the end product.”  Ericsson, 773 F.3d at 1226.  

Contrary to Wi-LAN’s contentions below, the “apportionment 

requirement that a royalty should reflect the value of patented 

technology,” applies with full force to comparable-licenses analyses, 

Elbit Sys., 927 F.3d at 1301, just as it does “in every [patent] case,” 

Garretson, 111 U.S. at 121.  And here, far from isolating the value of the 

claimed inventions, Kennedy’s adjustments amount to generic 

considerations that apply to any damages model.   

Assumption of Validity & Infringement.  Kennedy’s damages 

model—like every model using the “hypothetical negotiation” 

approach—“assumes that the asserted patent claims are valid and 

infringed.”  Lucent, 580 F.3d at 1325.  This assumption, Kennedy 

opined, warrants a 20% increase to the royalty rates of the Small Niche 
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Co. licenses—which were negotiated without the benefit of a judicial 

determination on validity or infringement.  Appx15229-15231; 

Appx15245-15246.  But neither this conclusion, nor the unremarkable 

observation underlying it, says anything about the specific value of the 

two patents asserted here.  Nor does it say anything else about the 

particular facts of this case.  Whatever the merits of Kennedy’s 20% 

markup, it is not apportionment. 

Domestic vs. Global Licensing Rates.  Kennedy offered his 

views on the differences between U.S. and worldwide royalty rates.  

Appx15239-15240.  He ultimately decided, given the varying geographic 

scopes of the Small Niche Co. licenses, that no adjustment was 

warranted.  Id.  This testimony speaks to geography, not 

apportionment.  Again, it does nothing to “separate the value of the 

allegedly infringing features [of an iPhone] from the value of all other 

features.”  CSIRO, 809 F.3d at 1301. 

Sales Volumes.  Kennedy noted that companies with large sales 

volumes—like Apple—can typically negotiate lower royalty rates.  

Appx15243-15244.  He nevertheless declined to apply any downward 

adjustment to the Small Niche Co. rate, reasoning that any discount 
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would ultimately “cancel … out” with the absence of an early adopter 

discount (infra 68).  Appx15244.  These musings on the potential 

relationship between sales volume and royalty rates—general 

considerations that would apply similarly in any case—have no 

connection to the technology at issue here.  

Early Adopter Discount.  Kennedy opined that an “early 

adopter” discount is sometimes offered to companies that forgo 

litigation and instead agree to take a license early on.  Appx15240-

15242; Appx15245-15247.  He concluded that Apple, unlike the Small 

Niche Co. licensees, would not qualify for such a discount.  Appx15240-

15242; Appx15245-15247.  This observation—that a party to a patent 

lawsuit is not an “early adopter”—will, by definition, be true in every 

case where patent infringement is alleged.  Pointing to this 

commonsense fact surely does not satisfy Wi-LAN’s burden to “seek only 

those damages attributable to the infringing features” of the iPhone.  

VirnetX, 767 F.3d at 1326.   
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3. A single data point lodged in a table of Apple’s 
expert damages report cannot support the 
damages verdict. 

Confronted with Kennedy’s failure to apportion, Wi-LAN’s 

principal response before the district court was not to dispute it.  

Instead, Wi-LAN argued that a single figure, buried in a table of Apple’s 

damages expert’s report, was an independent basis to support the 

damages award.  But this lone, raw data point, which Wi-LAN attempts 

to wield out of context, suffers from the same problem as Kennedy’s 

overall analysis:  It is not apportioned.  Moreover, this figure (that was 

ultimately excluded as an outlier), was only one point among a 

constellation of data; it carried no independent significance in Apple’s 

damages model.  As Apple’s expert emphasized, while any one data 

point may be “instructive,” no single piece of data could be “dispositive.” 

Appx15606.  

Lance Gunderson—Apple’s damages expert—focused on a half-

dozen lump-sum royalty licenses that Wi-LAN had previously entered 

into with large cellphone manufacturers.  He applied three different 

methodologies to these licenses.  One methodology used a specific 

approach to convert these lump-sum amounts into a per-unit rate.  This 
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per-unit rate was then multiplied by the number of allegedly infringing 

iPhones to arrive at what a hypothetical lump-sum license between Wi-

LAN and Apple might have been.  Gunderson’s approach resulted in a 

damages range of $5 million to $10 million.  Appx15606. 

Wi-LAN seized upon the per-unit rate of $0.495 that Gunderson 

calculated for the HTC license, which was higher than Kennedy’s 

proposed rate of $0.45.  But this rate did not satisfy the legal 

requirement of apportionment.  It therefore cannot, on its own, support 

the damages award. 

First, it was never Gunderson’s testimony that any one number 

generated by any of his models could serve as an independent basis to 

support a damages award.  To the contrary, he relied on dozens of data 

points generated from three separate damages models to arrive at his 

ultimate opinion.  Gunderson emphasized that no single data point 

could be “dispositive,” Appx15606—particularly not an outlier, 

Appx15592-15593; Appx15596-15597.  Instead, Gunderson arrived at 

his ultimate damages calculation by assessing all of the data, in 

addition to other relevant “facts and circumstances” “particular” to this 

case.  Appx15606-15607.  Wi-LAN’s suggestion that a single outlier data 
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point could serve as the sole basis to support a damages award is 

therefore fundamentally inconsistent with the entire basis for 

Gunderson’s testimony. 

Second, the HTC figure is not apportioned to take into 

consideration the portfolio nature of the license—precisely the problem 

with Kennedy’s approach.  Appx15638.  An unapportioned damages 

figure—regardless of which expert introduced it—cannot serve as the 

sole basis to support a damages award.  

Third, Gunderson threw out the HTC figure as an outlier, and 

therefore did not rely on it in calculating damages.  Appx15592-15593 

(HTC was an “outlier[]…so I threw [it] out”); Appx15596-15597.  By the 

terms of his own model then, it would be inappropriate to use it as an 

independent basis to extrapolate what the damages award should be in 

this case. 

Finally, there is simply no indication that the jury relied upon the 

HTC figure.  To the contrary, its $85 million verdict reflects the precise 

figure that Kennedy urged the jury to adopt.  See Pena v. Meeker, 2014 

WL 4684800, at *8 (N.D. Cal. Sept. 18, 2014) (“When a jury awards the 

exact amount of damages proposed by one party’s expert, it is 
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reasonable to infer that the damages award” was based on that expert’s 

testimony.).  

B. The Small Niche Company licenses are not 
comparable to the hypothetical license between Wi-
LAN and Apple. 

Parties may base their damages models on prior licenses only 

“[w]here the licenses employed are sufficiently comparable” to the 

hypothetical license that the parties would have entered into.  CSIRO, 

809 F.3d at 1303; see also Georgia-Pacific Corp. v. U.S. Plywood Corp., 

318 F. Supp. 1116, 1120 (S.D.N.Y. 1970).  “[A]lleging a loose or vague 

comparability between different … licenses does not suffice.”  

LaserDynamics, 694 F.3d at 79.  Rather, “there must be a basis in fact 

to associate the royalty rates used in prior licenses to the particular 

hypothetical negotiation at issue in the case.”  Uniloc, 632 F.3d at 1317.  

Specifically, any use of past licenses must be supported with specific 

facts “that account[] for the … economic differences” between the prior 

licenses and the product of a hypothetical negotiation, ResQNet.com, 

Inc. v. Lansa, Inc., 594 F.3d 860, 873 (Fed. Cir. 2010).  “Subsumed 

within” that requirement is the obligation to account for “whether the 

licensor and licensee would have agreed to a lump-sum payment or 
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instead to a running royalty based on ongoing sales or usage,” Lucent, 

580 F.3d at 1326.   

Here, the only licenses comparable to a hypothetical one between 

Wi-LAN and Apple are the licenses between Wi-LAN and other large 

cellphone manufacturers—all of which were for a lump-sum amount.  In 

particular, the unrebutted evidence—including unequivocal statements 

made by Skippen at the time that the hypothetical negotiation would 

have taken place—showed that a large company like Apple would have 

entered into a lump-sum license with Wi-LAN for no more than $10 

million.   

In April of 2014, only a few months before the hypothetical 

negotiation would have taken place, Skippen—then the CEO of Wi-

LAN—delivered a five-year strategic plan to the Board of Directors.  

The plan’s “stated purpose” was to “to chart the general business 

direction for Wi-LAN in the 2014 to 2018 time frame.”  Appx15190.  The 

company had “suffered from recent significant setbacks,” including 

“multiple litigation losses” and an “inability to close [a] sufficient 

number of significant de[als].”  Appx15191-15192.   

Case: 20-2011      Document: 17     Page: 85     Filed: 11/20/2020



 

73 

Skippen identified a key contributor to Wi-LAN’s sluggish 

performance:  Companies were demanding to pay “lump sum” royalties, 

and it was “challenging to convince companies to pay license amounts 

that are much above single digit millions at most.”  Appx15172; 

Appx15193-15194 (emphasis added); see also Appx616 (Wi-LAN willing 

to “take less” in licensing negotiation “if it’s (sic) been a bad year” 

financially).   

This assessment echoed Gunderson’s opinion that Apple would 

have likely obtained a lump-sum royalty agreement.  See Appx15566; 

see also Appx15557 (“bigger players, especially in the telecom space 

almost always do lump sums”); cf. Appx15368 (“almost all of [Apple’s] 

licenses are lump-sum agreements”). 

In a case that was otherwise characterized by vigorous 

disagreement, here was something that the parties could apparently 

agree on:  Any license between Apple and Wi-LAN would have been a 

lump-sum royalty, and that royalty would have likely been less than 

$10 million.  

But Kennedy ignored that evidence, and instead engaged in 

precisely the type of license cherry-picking, designed to “inflate the 
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reasonable royalty analysis with conveniently selected licenses,” that 

this Court has rejected.  Uniloc, 632 F.3d at 1316.  Kennedy declined to 

examine the many lump-sum licensing agreements between Wi-LAN 

and large companies—such as Kyocera, LG, and Motorola (see 

Appx15591; see also Appx15247 (Kennedy admitting that “Wi-LAN gets 

a lot of lump sums and maybe even prefers them at times”))—and 

instead focused exclusively on running royalty licenses with three very 

small, niche market cellphone providers: Unnecto, Vertu, and Doro.10  

Unlike Apple, these small companies possessed neither the bargaining 

power nor the balance sheet to obtain a lump-sum royalty, and were 

instead forced to take running royalty licenses on less favorable terms.  

As Kennedy admitted: “you have to account for differences.  And there’s 

 
10 Kennedy did examine a single lump-sum license that was ultimately 
excluded by the district court.  Appx42; Appx57-58.  According to 
Kennedy, this license was not comparable to the hypothetical license 
and was being used solely to present the jury with a specific contractual 
obligation.  Appx42; Appx57-58.  The district court excluded the license, 
relying on Kennedy’s representation that it is not comparable, and also 
because Kennedy failed to apportion this license, and finally, because 
the contractual obligation was irrelevant and prejudicial.  Appx58.  In 
so holding, the court rejected Wi-LAN’s contrary argument that the 
license was admissible simply because it is a “real-world” license.  
Appx57 (“Presumably, all of the licenses the parties rely on in the 
hypothetical negotiation analysis are ‘real-world’ licenses, but that does 
not automatically render them admissible.”).  
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differences, obviously, between these small companies and a company 

like Apple.”  Appx15228; see also Appx15328 (admitting that “the 

licenses that [the Small Niche Co.’s] sign[ed] are also not like the 

hypothetical license that Apple would have signed”).  But he failed to 

follow his own advice.  The Small Niche Co. licenses are not sufficiently 

comparable to support the damages award.   

This Court has vacated damages awards under similar 

circumstances.  In Wordtech, for example, the Court rejected the 

patentholder’s reliance on running royalty licenses where it was likely 

that the parties would have entered into a lump-sum agreement.  609 

F.3d at 1320-21.  This conclusion was not altered just because, as here, 

the prior licenses include “some…of the patents-in-suit.”  Id. at 1319.  

Similarly, in Lucent this Court held that certain running royalty 

licenses were not comparable because “fundamental differences exist 

between lump-sum agreements and running-royalty agreements,” and 

because, as in this case, the running royalty licenses “differ 

substantially from the hypothetical negotiation scenario.”  580 F.3d at 

1330.  And LaserDynamics clarified that an expert may not cherry-pick 

favorable licenses, while simply ignoring the most comparable licenses 
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in the record.  694 F.3d at 80.  That is precisely what Kennedy did here.  

He zeroed in on the Small Niche Co. licenses, “to the exclusion of the 

many licenses” that were objectively more comparable.  Id.   

Because the Small Niche Co. licenses are not sufficiently 

comparable, Kennedy’s damages model based on them was inadmissible 

and could not support the damages award.   

CONCLUSION 

For the foregoing reasons, the Court should reverse the judgment 

of infringement and vacate the damages award, or, at a minimum, 

remand for a new trial on damages. 

Case: 20-2011      Document: 17     Page: 89     Filed: 11/20/2020



 

77 

  Respectfully submitted, 
 

/s/ Mark S. Davies  
Sean C. Cunningham 
Stanley J. Panikowski  
Erin P. Gibson 
DLA PIPER LLP (US) 
401 B Street, Suite 1700 
San Diego, CA  92101 
(619) 699-2700 

Mark S. Davies 
Thomas Fu 
James Anglin Flynn 
Katherine M. Kopp 
ORRICK, HERRINGTON &  
    SUTCLIFFE LLP 
1152 15th Street, NW 
Washington, DC  20005 
(202) 339-8400 
 
Max Carter-Oberstone 
ORRICK, HERRINGTON &  
    SUTCLIFFE LLP 
405 Howard Street 
San Francisco, CA  94105 

 
Counsel for Appellant 

 
November 20, 2020 

Case: 20-2011      Document: 17     Page: 90     Filed: 11/20/2020



 

 

ADDENDUM 
 

Order Construing Claims,  
Dkt. No. 203, filed November 13, 2017 ........................................ Appx1 

Order (1) Denying Apple’s Motion to Strike Wi-LAN’s 
New Infringement Theories; (2) Granting in Part 
Wi-LAN’s Motion for Partial Summary Judgment; 
(3) Granting in Part and Denying in Part Apple’s 
Motion for Summary Judgment; (4) Granting in Part 
and Denying in Part Apple’s Motion To Exclude 
Certain Opinions of Vijay Madisetti, David Kennedy 
and Jeffrey Prince; and (5) Denying in Part Wi-
LAN’s Omnibus Motion to Exclude Testimony of 
Apple Experts,  
Dkt. No. 401, filed June 29, 2018 
(Filed Under Seal; Contains Confidential 
Materials) .................................................................................. Appx15 

Order (1) Denying Apple Inc.’s Renewed Motion for 
Judgment as a Matter of Law, (2) Granting Apple 
Inc.’s Motion for a New Trial and/or Remittitur and 
(3) Denying Wi-LAN’s Motion for Supplemental 
Damages, Ongoing Royalty, and Prejudgment and 
Post Judgment Interest,  
Dkt. No. 554, filed January 3, 2019 
(Filed Under Seal; Contains Confidential 
Materials) 
Dkt. No. 548 (Public Version) ................................................. Appx29 

Order Denying Wi-LAN’s Motion for Reconsideration,  
Dkt. No. 619, filed March 26, 2019 
(Filed Under Seal; Contains Confidential 
Materials) 
Dkt. No. 614 (Public Version) ................................................. Appx39 

Case: 20-2011      Document: 17     Page: 91     Filed: 11/20/2020



 

 

Order Granting in Part and Denying in Part Apple’s 
Motion to Exclude the Testimony of Wi-LAN’s 
Experts,  
Dkt. No. 715, filed October 1, 2019 
(Filed Under Seal; Contains Confidential 
Materials) 
Dkt. No. 714 (Public Version) ................................................. Appx44 

Order (1) Denying Apple Inc.’s Renewed Motion for 
Judgment as a Matter of Law and/or Motion for New 
Trial and (2) Granting Wi-LAN’s Motion for Pre-
judgment and Post-judgment Interest,  
Dkt. No. 904, filed June 15, 2020 ............................................... Appx60 

Final Judgment, Dkt. No. 906, filed June 16, 2020 ....................... Appx64 

U.S. Patent No. 8,457,145 to Zimmerman et al. .......................... Appx288 

U.S. Patent No. 8,537,757 to Arviv et al. ..................................... Appx326 

 

Case: 20-2011      Document: 17     Page: 92     Filed: 11/20/2020



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF CALIFORNIA

APPLE INC.,

Plaintiff,

CASE NO. 14cv2235 DMS (BLM)

ORDER CONSTRUING CLAIMS
vs.

WI-LAN, INC.,

Defendant.
_______________________________

AND ALL RELATED
COUNTERCLAIMS.

This matter came before the Court for a claim construction hearing on October

30, 2017.  John Allcock and Sean Cunningham appeared and argued on behalf of Apple

and Allison Goddard, Kevin Schubert, Robert Cote and Seth Hasenour appeared and

argued on behalf of Wi-LAN.  After the matter was submitted, Apple filed a Notice of

Supplemental Evidence Regarding Claim Construction, to which Wi-LAN filed a

response.  After a thorough review of the parties’ claim construction briefs and all other

material submitted in connection with the hearing, the Court issues the following order

construing the disputed terms of the patents at issue in this case. 

I.

BACKGROUND

This case is related to another case, involving the same parties, which was

previously adjudicated by this Court, Wi-LAN v. Apple, Case Number 13cv0798.  That
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case involved two Wi-LAN Patents, United States Patents Numbers 8,311,040 (“the

‘040 Patent”) and 8,315,640 (“the ‘640 Patent”).  The Court construed the claims of the

‘040 Patent and the ‘640 Patent and then granted summary judgment of

noninfringement to Apple.  After that ruling, the parties stipulated to entry of final

judgment so that Wi-LAN could appeal.  On appeal, Wi-LAN challenged this Court’s

claim construction ruling, specifically the Court’s constructions of the term “specified

connection” in the ‘040 Patent and the term “UL connections” in the ‘640 Patent.  The

Federal Circuit affirmed the Court’s constructions and the grant of summary judgment

of noninfringement to Apple.  

After the Court’s claim construction ruling but before Apple filed its motion for

summary judgment in the prior case, Apple filed the present case against Wi-LAN in

the United States District Court for the Northern District of California alleging

declaratory judgment claims for noninfringement and invalidity of five other Wi-LAN

Patents, United States Patents Numbers 8,462,723 (“the ‘723 Patent”), 8,615,020 (“the

‘020 Patent”), 8,457,145 (“the ‘145 Patent”), 8,462,761 (“the ‘761 Patent”) and

8,537,757 (“the ‘757 Patent”).  Apple later filed an amended complaint adding the ‘040

Patent to the case.  Shortly before this Court issued its summary judgment ruling in the

prior case, the Northern District of California transferred this case to this Court.  After

Wi-LAN filed its appeal, Apple moved to stay this case pending that appeal, which the

Court granted.  After the appeal was decided, the stay was lifted and this case was put

back on the Court’s calendar.  

Pursuant to Patent Local Rule 4.2.a, the parties have identified eight terms or

groups of terms for construction in this case:  

(1) “wireless subscriber unit”/ “subscriber unit”/ “subscriber station,” which

terms appear in the ‘145 Patent, ‘723 Patent, ‘020 Patent, ‘761 Patent and ‘757

Patent;

(2) “connections”/ “uplink connections”/ “a plurality of connections served by

the subscriber unit/connections established at a [or the] subscriber unit [or

- 2 - 14cv2235
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 subscriber station],” which terms appear in the ‘145 Patent, ‘723 Patent, ‘020

Patent, ‘761 Patent and ‘757 Patent;

(3) “queue,” which term appears in the ‘145 Patent, the ‘723 Patent, the ‘761

Patent and the ‘020 Patent; 

(4) “packing sub-header,” which term appears in the ‘040 Patent;

(5) “frame map”/ “sub-frame map,” which terms appears in the ‘723 Patent, ‘020

Patent and the ‘757 Patent; 

(6) “poll-me bit”/ “poll-me message,” which terms appear in the ‘020 Patent;

(7) “fairness algorithm,” which appears in the ‘145 Patent; and 

(8) whether the preamble in Claim 26 of the ‘145 Patent is limiting.1 

II.

DISCUSSION

The first four terms and groups of terms were at issue, or are similar to terms that

were at issue, in the prior case.  For that reason, Wi-LAN argues relitigation of these

terms is barred by the doctrine of issue preclusion.  The Court addresses that argument

first, then turns to the construction of the claim terms and groups of terms.  

A. Issue Preclusion

The term “issue preclusion” encompasses the doctrine once known as “collateral

estoppel.”  Taylor v. Sturgell, 553 U.S. 880, 892 n.5 (2008).  “Issue preclusion ... bars

successive litigation of an issue of fact or law actually litigated and resolved in a valid

court determination essential to the prior judgment ... .”  Id. at 893 (internal quotation

marks and citations omitted).  

Issue preclusion, of course, is not unique to patent cases.  Aspex Eyewear, Inc.

v. Zenni Optical Inc., 713 F.3d 1377, 1380 (Fed. Cir. 2013).  Accordingly, the Federal

Circuit is “guided by the precedent of the regional circuit.  However, for any aspects

/ / /

1  The parties initially requested that the Court also construe the term “QoS,” but
they have since agreed on the construction of that term.  
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that may have special or unique application to patent cases, Federal Circuit precedent

is applicable.”  Id.   

In the Ninth Circuit, issue preclusion applies when:

(1) the issue necessarily decided at the previous proceeding is identical to
the one which is sought to be relitigated; (2) the first proceeding ended
with a final judgment on the merits; and (3) the party against whom issue
preclusion is asserted was a party or in privity with a party at the first
proceeding.

Paulo v. Holder, 669 F.3d 911, 917 (9th Cir. 2011) (internal quotation marks, citation

and brackets omitted).  The party asserting issue preclusion bears the burden of showing

these elements are met.  Offshore Sportswear v. Vuarnet Int’l, B.V., 114 F.3d 848, 850

(9th Cir. 1997).  

Wi-LAN has not met that burden here.  First, for the first two terms, Wi-LAN has

not shown the terms at issue here are identical to the terms at issue in the prior case.  In

the prior case, the Court construed the terms “wireless subscriber radio unit,”  “wireless

communication radio unit” and “UL connections.”  The terms at issue here are similar,

“subscriber unit,” “wireless subscriber unit,” “subscriber station,” “connections,”

“uplink connections,” “a plurality of connections served by the subscriber unit” and

“connections established at a subscriber unit,” but they are not identical to the terms

construed in the prior case.  Thus, issue preclusion does not apply to the first two

groups of terms.  

The term “queue” is identical to a term that was at issue in the prior case, but Wi-

LAN has not shown the parties actually litigated that term.  Rather, the parties stipulated

to the construction of that term in the prior case.  Thus, Wi-LAN has not shown this

term is subject to issue preclusion.  

The final term, “packing sub-header,” was at issue in the prior case and was

actually litigated.  However, Wi-LAN has not shown that term was “necessarily

decided” in the prior case.  Indeed, the term played no part in the Court’s summary

judgment ruling, judgment thereon and subsequent appeal.  Accordingly, “packing sub-

header” is not subject to issue preclusion either.   

- 4 - 14cv2235
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For these reasons, the Court declines to apply issue preclusion to the above terms.

B. Claim Construction

Claim construction is an issue of law, Markman v. Westview Instruments, Inc.,

517 U.S. 370, 372 (1996), and it begins “with the words of the claim.”  Nystrom v.

TREX Co., Inc., 424 F.3d 1136, 1142 (Fed. Cir. 2005) (citing Vitronics Corp. v.

Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996)).  Generally, those words are

“given their ordinary and customary meaning.”  Id. (citing Vitronics, 90 F.3d at 1582). 

This “‘is the meaning that the term would have to a person of ordinary skill in the art

in question at the time of the invention.’”  Id. (quoting Phillips v. AWH Corp., 415 F.3d

1303, 1313 (Fed. Cir. 2005)).  “The person of ordinary skill in the art views the claim

term in the light of the entire intrinsic record.”  Id.  Accordingly, the Court must read

the claims “‘in view of the specification, of which they are a part.’”  Id. (quoting

Markman v. Westview Instruments, Inc., 52 F.3d 967, 979 (Fed. Cir. 1995)).  In

addition, “‘the prosecution history can often inform the meaning of the claim language

by demonstrating how the inventor understood the invention and whether the inventor

limited the invention in the course of prosecution, making the claim scope narrower

than it would otherwise be.’”  Id. (quoting Phillips, 415 F.3d at 1318).

1. “Subscriber” Terms

The first group of terms at issue here are the “subscriber” terms, “wireless

subscriber unit,” “subscriber unit” and “subscriber station,” which terms appear in the

‘145 Patent, ‘723 Patent, ‘020 Patent, ‘761 Patent and ‘757 Patent.  In each of the

Patents, the “subscriber” terms are described as part of a method or system of

allocating, requesting or obtaining bandwidth from a base station.  The parties agree

these terms should be construed consistently across the Patents.  Apple proposes they

be construed as “fixed or portable customer premises equipment that wirelessly receives

UL bandwidth from a base station, and allocates the bandwidth across connected user

devices.”  Wi-LAN proposes that the terms be construed as a “module that receives UL

- 5 - 14cv2235
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bandwidth from a base station, and allocates the bandwidth across its user connections.” 

As is evident from the parties’ proposals, they agree the subscriber units receive UL

bandwidth from a base station and allocate that bandwidth elsewhere.  The disputes are

two-fold:  (1) Whether the subscriber unit/station should be construed as “fixed or

portable customer premises equipment” or as a “module,” and (2) whether the

bandwidth is allocated to “connected user devices” or “user connections.”  

a. CPE or Module

In the prior case, there was a similar issue with respect to the terms “wireless

subscriber radio unit” and “wireless communication radio unit,” with Apple arguing that

these units were equivalent to customer premises equipment or CPEs and Wi-LAN

arguing to the contrary.  The Court agreed with Wi-LAN and refused to limit these units

to CPEs.  Wi-LAN argues the Court should adopt that approach here, and for the

following reasons, the Court agrees.

First, Wi-LAN did not use the term “CPE” in the patent claims at issue here. 

Rather, the claims recite “subscriber units” or “subscriber stations.”  As Apple pointed

out in its responsive brief, Wi-LAN used the term “CPE” in the claims of two of its

prior patents.  (See Decl. of Peter Maggiore in Supp. of Apple’s Responsive Br., Ex. 1

at 21; Ex. 2 at 51.2)  Its decision not to use that term here counsels against construing

the “subscriber” terms as CPEs.  

Second, although the specifications are rife with the term “CPE,” the patent

claims “will not be confined to that example ‘unless the patentee has demonstrated a

clear intention to limit the claim scope using words or expression of manifest exclusion

or restriction.’” Aria Diagnostics, Inc. v. Sequenom, Inc., 726 F.3d 1296, 1302 (Fed.

Cir. 2013) (quoting Liebel Flarsheim Co. v. Medrad, Inc., 358 F.3d 898, 906 (Fed. Cir.

2004)).  There is no evidence of that intent here.  To the contrary, and as stated above,

/ / /

/ / /

2  The page numbers cited reflect the numbers assigned by the parties.
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the claims recite “subscriber units” and “subscriber stations,” as does the specification. 

(See ‘723 Patent at 1:28-60.)3  

Third, the prosecution history of the ‘723 Patent reveals the Examiner treated the

“subscriber” terms at issue here as interchangeable with the “subscriber” terms at issue

in the prior case.  (See Index of Exs. in Supp. of Wi-LAN’s Opening Br., Ex. G at 51.) 

There, the Court declined to limit the subscriber terms to CPEs, and for the reasons set

out there and above, the Court declines to do so here.  

b. User Devices or User Connections  

Turning to the second issue, Apple also fails to cite any evidence to support its

proposed construction of the terms to require the allocation of bandwidth across

“connected user devices.”  The claims themselves do not use this language, but instead

use the term “connections,”  (‘761 Patent at 38:35-37; ‘020 Patent at 38:40-44; ‘723

Patent at 23:11-13; ‘145 Patent at 32:57-59; ‘757 Patent at 4:33-41), which is 

consistent with Wi-LAN’s proposal.  

For these reasons, the Court adopts Wi-LAN’s proposed construction for the

“subscriber” terms.    

2. “Connections” Terms

The next group of terms is the “connections” terms, which are  “connections,”

“uplink connections,” “a plurality of connections served by the subscriber unit” and

“connections established at a [or the] subscriber unit [or subscriber station],” which

terms appear in the ‘145 Patent, ‘723 Patent, ‘020 Patent, ‘761 Patent and ‘757 Patent. 

As with the “subscriber” terms, the parties agree the “connections” terms should be

/ / /

3  Inherent in Apple’s understanding of a “CPE” is that it is fixed or portable, but
not mobile.  The specification does not limit “subscriber units” or “subscriber stations”
in that way, however.  (See id. at 1:28-38) (“Exemplary communication systems include
mobile cellular telephone systems, personal communication systems (PCS), and
cordless telephones.”) Furthermore, the Examiner of the ‘020 Patent read the invention
claimed therein on prior art that included a “cellular telephone network.”  (See Index
of Exs. in Supp. of Wi-LAN’s Opening Br., Ex. I at 75, Ex. J at 92.)  Thus, this
evidence also refutes Apple’s proposal to construe the “subscriber terms” as CPEs.  
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construed consistently across the Patents.  Apple proposes the terms be construed as

“wired or wireless connections between the subscriber station and its connected user

devices,” while Wi-LAN proposes the terms be construed as “connections between the

subscriber unit and its users.”  

Although the common term here is “connections,” the real dispute centers on the

meaning of “users.”  Consistent with its argument on the “subscriber” terms, Apple

argues “users” must be separate user devices, while Wi-LAN urges a broader meaning. 

This dispute is similar to one raised in the prior case, namely whether the “connections”

identified in the Patents can be included in one device or must be in different devices. 

In the prior case, the Court found the “connections” did not have to be in different

devices, i.e., that there could be multiple “connections” in one device.  Apple attempts

to move the Court away from its prior construction, but the intrinsic evidence it cites

is not persuasive.4  

Based on the specification, the Court agrees with Wi-LAN’s proposed

construction of the “connection” terms.  Although the specification describes “users”

to “include both residential and business customers,” (‘723 Patent at 2:10-12), it also

recites “user applications.”  (Id. at 6:63-67.)  The specification also goes on to describe

different types of “connections,” e.g., VBR connections and DAMA connections, (id.

at 20:6-8), which suggests the “users” are not confined to “user devices.”  For these

reasons, the Court adopts Wi-LAN’s proposed construction of the “connections” terms. 

3. “Queue”

The next term is “queue,” which appears in the ‘145 Patent, the ‘723 Patent, the

‘761 Patent and the ‘020 Patent.  Apple proposes the Court construe the term as

/ / /

4  Apple’s reliance on the Federal Circuit’s opinion in the prior case as support
for its proposed construction of the “connections” terms, which reliance was first
disclosed at the Markman hearing, is also unpersuasive.  The issue here, whether the
“connections” are between the subscriber station and “users” or “user devices,” was not
before the Federal Circuit.  Thus, any reference to “user devices” in that opinion is
neither helpful nor determinative of the issue here.  
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“buffer(s), each associated with a unique QoS, containing data to be transmitted.”5  Wi-

LAN proposes the term be construed as “structure(s) containing data to be transmitted.” 

The term “queue” was at issue in the prior case, and the parties agreed it should

be construed as “structure(s) containing data to be transmitted.”  Apple argues for a

different construction in this case, but the intrinsic evidence it relies on does not support

its proposed construction.  On the contrary, the intrinsic evidence supports Wi-LAN’s

proposed construction.  For instance, Claim 1 of the ‘723 Patent describes a “queue,”

and then modifies it with the phrase “based on the quality of service (QoS) of the data.” 

(Id. at 23:11-13.)  Apple’s proposed construction would make that modifier redundant. 

Thus, the Court adopts Wi-LAN’s proposed construction of “queue.” 

4. “Packing Sub-Header”

The next term is “packing sub-header,” which appears in the ‘040 Patent.  Apple

proposes the Court construe this term as “a header located in a PDU payload.”  Wi-

LAN proposes the term be construed as it was in the prior case as “a header located in

a PDU.”  

Although issue preclusion does not bar relitigation of the construction of this

term, the Court is not persuaded that its prior construction is incorrect.  The Court

thoroughly considered this issue in the prior case, and stands on that construction for

the reasons set out there and because Apple presents no new evidence to warrant a

departure from the prior construction.  Thus, the Court adopts Wi-LAN’s proposed

construction of this term.  

5. “Frame Map/Sub-Frame Map”

The next two terms are “frame map” and “sub-frame map,” which appear in the

‘723 Patent, the ‘020 Patent and the ‘757 Patent.  Apple proposes these terms be

construed as “a single data structure that allocates physical slots for bandwidth grants

5  On the Friday before the Markman hearing, the parties submitted an Amended
Joint Claim Construction Statement, Chart and Worksheet.  In that pleading, the parties
informed the Court they had agreed on the construction of “QoS,” and Apple amended
its proposed constructions of three terms: “queue,” frame/sub-frame map and poll-me
bit/message.  The proposals cited here are the amended proposals.  
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to individual subscriber stations, and that contain all UL or DL bandwidth grants for an

entire [frame/sub-frame].”  Wi-LAN proposes the terms be construed as “control

information indicating the bandwidth allocated to a subscriber unit(s) in the uplink or

downlink communications link within a frame.”  

The specification supports both sides’ proposals, namely that the frame/sub-

frame maps may both allocate bandwidth (Apple) and indicate bandwidth allocations

(Wi-LAN).  (Compare ‘723 Patent at 4:12-23, 9:27-29, 10:4-6, 12:9-13, 21-24, 15:7-9,

13-15, 30-41, 16:56-59, 17:14-15, 63-18:2, 19:23-29, 22:37-38 (stating frame/sub-

frame maps allocate bandwidth) with 13:58-60, 14:25-27 (stating frame/sub-frame maps

“communicate” and “indicate” bandwidth allocations.)  However, neither side’s

proposal allows for both of those possibilities.  Because each side places a limitation

on the terms that is not supported by the specification, the Court declines to adopt either

proposal.  Rather, the Court finds each proposal includes some concepts that should be

included in the proper construction of the terms.  Thus, the Court construes frame/sub-

frame maps as “data structures that may allocate bandwidth to subscriber station(s) and

indicate the bandwidth allocated to subscriber unit(s) within a particular frame/sub-

frame.”

6. “Poll-Me Bit/Poll-Me Message”

The next two terms are “poll-me bit” and “poll-me message,” which terms are

found in the ‘020 Patent.  Apple proposes these terms be construed as “[a bit/bits] in a

MAC packet utilized to indicate to the base station that the subscriber station requires

a change in UL bandwidth allocation.”  Wi-LAN proposes the terms be construed as “a

bit sent by a currently active subscriber unit, that currently has bandwidth allocations,

indicating a request to be provided an allocation of UL bandwidth in which to transmit

a bandwidth request.”  

Of these two proposals, Wi-LAN’s is more consistent with the specification.  The

specification confirms that “poll-me bits” and “poll-me messages” must come from

“currently active” users, and “currently active” users are users that already have
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bandwidth allocations.  (See ‘020 Patent at 11:15-26, 11:45-29, 13:7-14, 19:45-48,

37:41-44.)  The specification also makes clear that the purpose of the “poll-me bits” and

“poll-me messages” is to request bandwidth from the base station.

Apple’s proposed construction includes a limitation that is not supported by the

specification, namely that the bit be utilized in a MAC packet.  Apple’s proposed

construction also states the purpose of the “poll-me bits” and “poll-me messages” is to

“indicate to the base station that the subscriber station requires a change in bandwidth

allocation,” which is not exactly accurate.  The purpose of these bits and messages is

to request bandwidth from the base station, not to indicate a change in bandwidth

allocation.  Wi-LAN’s terminology is more consistent with the specification, and thus

the Court adopts Wi-LAN’s proposed construction of these terms.  

7. “Fairness Algorithm”

The last true term at issue is “fairness algorithm,” which appears in the ‘145

Patent.  Apple proposes this term be construed as “a QoS algorithm to prioritize the

transmission of user data of one connection over that of at least one other connection.” 

Wi-LAN proposes the term be construed as a “QoS algorithm to ensure fair handling

of the queued data.”  

Between these two proposals, Wi-LAN’s is more consistent with the

specification.  As stated therein, the purpose of the “fairness algorithm” is “to ensure

fair handling of the data queued at” a QoS when “there is insufficient bandwidth to

transmit all queued data during the current TDD frame.”  (‘145 Patent at 22:65-23:3,

57-67.)  Apple’s proposed construction reads the “fairness” requirement out of the

algorithm and replaces it with prioritization, but simple prioritization does not ensure

fairness.  Indeed, the process of prioritization, untethered to the concept of fairness,

could result in one connection always receiving bandwidth while others go without. 

This is precisely the situation sought to be avoided by the use of “fairness algorithms,”

and thus, prioritization is not an accurate descriptor.   
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Furthermore, the specification provides an example of a fairness algorithm that

does not involve any prioritization.  (See id. at 23:3-12.)  In that algorithm, Continuous

Grant, “[a]ll data in the[ ] queues must be sent every TDD frame.”  (Id. at 10-11.)  

The claims and the specification both read in terms of “fairness,” not

prioritization.  Because’s Wi-LAN’s proposal is the only one that reflects that concept, 

the Court adopts Wi-LAN’s proposed construction of this term.     

8. Preamble

The final issue for the Court to decide is whether the preamble of Claim 26 of the

‘145 Patent is limiting.  Apple asserts it is while Wi-LAN states it is not.  

“‘Whether to treat a preamble as a limitation is a determination resolved only on

review of the entire[ ] . . . patent to gain an understanding of what the inventors actually

invented and intended to encompass by the claim.’”  Poly-Am., L.P. v. GSE Lining

Tech., Inc., 383 F.3d 1303, 1309 (Fed. Cir. 2004) (quoting Corning Glass Works v.

Sumitomo Elec. U.S.A., Inc., 868 F.2d 1251, 1257 (Fed. Cir. 1989)).  There is no litmus

test for determining when  a preamble limits the invention. Id.; Catalina Mktg. Int’l,

Inc. v. Coolsavings.com, Inc., 289 F.3d 801, 808 (Fed. Cir. 2002). There are, however,

some guidelines.  

“‘Generally, the preamble does not limit the claims.’”  Georgetown Rail Equip.

Co. v. Holland L.P., 867 F.3d 1229, 1236 (Fed. Cir. 2017) (quoting Allen Eng’g Corp.

v. Bartell Indus., Inc., 299 F.3d 1336, 1346 (Fed. Cir. 2002)).  

However, a preamble may be limiting if: “it recites essential structure or
steps”; claims “depend[] on a particular disputed preamble phrase for
antecedent basis”; the preamble “is essential to understand limitations or
terms in the claim body”; the preamble “recit[es] additional structure or
steps underscored as important by the specification”; or there was “clear
reliance on the preamble during prosecution to distinguish the claimed
invention from the prior art.” 

Id. (quoting Catalina Mktg., 289 F.3d at 808).  In contrast, the preamble does not limit

the claims when the “‘patentee defines a structurally complete invention in the claim

body and uses the preamble only to state a purpose or intended use for the invention.’” 

Poly-Am., 383 F.3d at 1310 (quoting Rowe v. Dror, 112 F.3d 473, 478 (Fed. Cir.
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1997)).  “‘[P]reamble language merely extolling benefits or features of the claimed

invention does not limit the claim scope without clear reliance on those benefits or

features as patentably significant.’”  Georgetown Rail, 867 F.3d at 1236 (quoting

Catalina Mktg., 289 F.3d at 809).  

Here, Claim 26 of the ‘145 Patent recites: 

A subscriber unit for a wireless communication system, comprising: 

a plurality of queues for buffering user traffic according to a traffic
parameter, each queue having an associated logical state; 

a media access control (MAC) element capable of 

transmitting an uplink (UL) bandwidth request based on the
logical state of the queues during a bandwidth request
opportunity, and

allocating between the queues a bandwidth allocation
received in response to the UL bandwidth request, based on
the current state of the queues.  

Apple asserts the preamble is limiting because the body of the claim does not recite a

structurally complete invention.  Wi-LAN relies on the general rule that preambles are

not limiting, and argues the preamble “merely names” the limitations set out in the body

of the claim and sets out the intended use of the invention.  

The Court agrees with Apple that the preamble is limiting for several reasons. 

First, the body of the claim does not recite a complete structure without the preamble. 

It is clear from the Patent as a whole that a subscriber unit is a critical part of the

invention, and without that limitation, the body of the claim has no context.  Second,

the preamble does not “merely name” the limitations set out in the body of the claim. 

Rather, as stated above, it provides context for the limitations, or an “essential

structure” for those elements.  And finally, the preamble does not recite an intended use

for the invention.  It is a part of the invention, not just a use therefor.  Thus, for these

reasons, the Court finds the preamble of Claim 26 of the ‘145 Patent is limiting.     

/ / /

/ / /
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III.

CONCLUSION

For the reasons stated above, the disputed terms are interpreted as set forth in this

Order. 

IT IS SO ORDERED.

DATED:  November 13, 2017

HON. DANA M. SABRAW
United States District Judge
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UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF CALIFORNIA

APPLE INC.,

Plaintiff,

CASE NO. 14cv2235 DMS (BLM)

ORDER:

(1) DENYING APPLE’S MOTION
TO STRIKE WI-LAN’S NEW
INFRINGEMENT THEORIES; 

(2) GRANTING IN PART WI-
LAN’S MOTION FOR PARTIAL 
SUMMARY JUDGMENT; 

(3) GRANTING IN PART AND
DENYING IN PART APPLE’S
MOTION FOR SUMMARY
JUDGMENT; 

(4) GRANTING IN PART AND
DENYING IN PART APPLE’S
MOTION TO EXCLUDE CERTAIN
OPINIONS OF VIJAY MADISETTI,
DAVID KENNEDY AND JEFFREY
PRINCE; AND 

(5) DENYING IN PART WI-LAN’S
OMNIBUS MOTION TO EXCLUDE
TESTIMONY OF APPLE EXPERTS

vs.

WI-LAN, INC.,

Defendant.
_______________________________

AND ALL RELATED
COUNTERCLAIMS.
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IT IS SO ORDERED.

DATED:  June 29, 2018

HON. DANA M. SABRAW
United States District Judge
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UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF CALIFORNIA

APPLE INC.,

Plaintiff,

CASE NO. 14cv2235 DMS (BLM)

ORDER (1) DENYING APPLE
INC.’S RENEWED MOTION FOR
JUDGMENT AS A MATTER OF
LAW, (2) GRANTING APPLE
INC.’S MOTION FOR A NEW
TRIAL AND/OR REMITTITUR
AND (3) DENYING WI-LAN’S
MOTION FOR SUPPLEMENTAL
DAMAGES, ONGOING ROYALTY,
AND PREJUDGMENT AND POST
JUDGMENT INTEREST 

vs.

WI-LAN, INC.,

Defendant.
_______________________________

AND ALL RELATED
COUNTERCLAIMS.

This case comes before the Court on Apple Inc.’s renewed motion for judgment

as a matter of law and/or motion for a new trial and Wi-LAN’s motion for supplemental

damages, ongoing royalty, and prejudgment and post judgment interest.  On November

30, 2018, the Court heard argument on the damages portion of Apple’s motion.   Ashley

Moore appeared and argued for Wi-LAN, and Sean Cunningham appeared and argued

for Apple.  After reviewing the parties’ briefs, the record, the relevant legal authority,

and after hearing argument from counsel, the Court issues the following rulings:

/ / /

I.
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RENEWED MOTION FOR JUDGMENT AS A MATTER OF LAW

Apple moves for judgment as a matter of law on the issue of infringement.  “A

Rule 50(b) motion for judgment as a matter of law is not a freestanding motion.  Rather,

it is a renewed Rule 50(a) motion.”  E.E.O.C. v. Go Daddy Software, Inc., 581 F.3d 951,

961 (9th Cir. 2009).  Federal Rule of Civil Procedure 50(a)(1) provides:  

If a party has been fully heard on an issue during a jury trial and the court
finds that a reasonable jury would not have a legally sufficient evidentiary
basis to find for the party on that issue, the court may: 

(A) resolve the issue against the party; and 

(B) grant a motion for judgment as a matter of law against the party on a
claim or defense that, under the controlling law, can be maintained or
defeated only with a favorable finding on that issue.  

Fed. R. Civ. P. 50(a)(1).  In the Ninth Circuit, “‘[j]udgment as a matter of law is

appropriate when the evidence presented at trial permits only one reasonable

conclusion.’”  Torres v. City of Los Angeles, 548 F.3d 1197, 1205 (9th Cir. 2008)

(quoting Santos v. Gates, 287 F.3d 846, 851 (9th Cir. 2002)).  “In other words, ‘[a]

motion for a judgment as a matter of law is properly granted only if no reasonable juror

could find in the non-moving party’s favor.’”  Id. (quoting El-Hakem v. BJY Inc., 415

F.3d 1068, 1072 (9th Cir. 2005)).  When considering a motion for judgment as a matter

of law, the court must view the evidence “‘in the light most favorable to the nonmoving

party, and all reasonable inferences must be drawn in favor of that party.’”  Id. at 1205-

06 (quoting LaLonde v. County of Riverside, 204 F.3d 947, 959 (9th Cir. 2000)).  

Here, Apple raises a number of arguments in support of its motion for judgment

as a matter of law on the issue of infringement.  Several of these legal arguments were

raised and rejected prior to trial, e.g., the claim construction arguments.  Apple has

failed to show that the Court’s previous rulings were in error, and thus those arguments

do not warrant judgment as a matter of law in Apple’s favor.  On the evidentiary

arguments, Apple has failed to show that no reasonable juror could have found for Wi-

LAN, and thus those arguments also do not warrant judgment as a matter of law in
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Apple’s favor.  Thus, the Court denies Apple’s motion for judgment as a matter of law

on the issue of infringement.1

II.

MOTION FOR NEW TRIAL OR REMITTITUR

Apple’s motion for a new trial on damages is based on Federal Rule of Civil

Procedure 59, which provides:  “The court may, on motion, grant a new trial on all or

some of the issues-and to any party-as follows: (A) after a jury trial, for any reason for

which a new trial has heretofore been granted in an action at law in federal court[.]” 

Fed. R. Civ. P. 59(a)(1)(A).  “A trial court should grant a motion for a new trial if (1)

the jury instructions were erroneous or inadequate, (2) the court made incorrect and

prejudicial admissibility rulings, or (3) the verdict is contrary to the great weight of the

evidence.”  Chiron Corp. v. Genentech, Inc., 363 F.3d 1247, 1258 (Fed. Cir. 2004)

(citations omitted).    

As an alternative to a new trial on damages, Apple requests that the Court enter

a conditional order of remittitur to a $10 million damages award.  “‘The Court has

discretion to grant a remittitur, reducing the damages to the maximum authorized under

the evidence, and then offer Plaintiffs the choice of accepting a remittitur (a reduction)

of the award in lieu of a new trial on the issue of the damages only.’”  Coach, Inc. v.

Celco Customs Services Co., No. CV 11-10787 MMM (FMOx), 2014 WL 12573411,

at *23 n.128 (C.D. Cal. June 5, 2014) (quoting Dixon v. City of Coeur d’Alene, No.

2:10-cv-00078-LMB, 2012 WL 2923149, at *8 (D. Idaho July 18, 2012)).

/ / /

1  Apple also moves for judgment as a matter of law of no damages on the ground
Wi-LAN “failed to meet its burden of proving damages.”  (Mem. of P. & A. in Supp.
of Apple’s Mot. at 11.)  At oral argument, Apple presented the Court with another
option, namely entering judgment as a matter of law in the amount of $24 million in
damages.  That was the first mention of this option, and thus the Court declines to
consider it here.  Even if the Court considered it, however, Apple has failed to show
there is sufficient evidence in the record for the Court to enter judgment as a matter of
law in that amount.  Furthermore, Apple’s arguments on damages are directed more
toward Wi-LAN’s methodology, not a lack of evidence to support a damages award. 
Therefore, the Court addresses the issue of damages below under Apple’s alternative
motion for a new trial or remittitur. 
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In this case, the primary point of contention on the damages issue is

apportionment.2  Both sides agree that apportionment was required, but they disagree

on the method for doing so.  Apple apportioned by using the smallest salable patent

practicing unit (“SSPPU”), which Apple argued was the baseband processor, while Wi-

LAN used a “direct valuation” approach.  Apple contends Wi-LAN’s approach was

riddled with legal and factual errors, and thus Apple is entitled to a new trial on

damages or a remittitur to $10 million.  

The general rule of apportionment is that “[a] patentee is only entitled to a

reasonable royalty attributable to the infringing features.”  Power Integrations, Inc. v.

Fairchild Semiconductor Int’l, Inc., 904 F.3d 965, 977 (Fed. Cir. 2018).  As stated

above, there is no dispute that apportionment was required in this case.  Thus, Wi-LAN

was required, as part of its reasonable royalty analysis, to “apportion[ ] between the

infringing and non-infringing features of the product.”  Id. (citations omitted).  

Here, the accused product was the iPhone, and thus Wi-LAN had the burden to

apportion the infringing features of the iPhone from the noninfringing features. 

Generally, this kind of apportionment is accomplished by ensuring the  royalty base is

not “larger than the smallest salable unit embodying the patented invention.”  Id.3  If the

SSPPU “itself contains several non-infringing features[,]” the patentee must apportion

further by “estimat[ing] what portion of that smallest salable unit is attributed

/ / /

/ / /

/ / /

/ / /

2  To be sure, Apple raises other arguments, namely, that evidence of
œœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœskewed the damages horizon, and that
Wi-LAN improperly included millions of non-infringing iPhones in the royalty base. 
However, in light of the discussion below, the Court declines to address these other
arguments.

3  The Court notes the parties dispute what constitutes the SSPPU in this case. 
Apple argues it is the baseband processor while Wi-LAN asserts it is the iPhone.  The
Court need not resolve this issue here, however.  
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to the patented technology.”  Id. (citing VirnetX, Inc. v. Cisco Systems, Inc., 767 F.3d

1308, 1327 (Fed. Cir. 2014).4  

Wi-LAN argues, however, that apportionment may be accomplished by other

means, and that courts should allow “flexibility in arriving at apportionment.”  (Wi-

LAN’s Opp’n to Mot. at 15) (citations omitted).  There is authority to support both of

these arguments, see Apple Inc. v. Motorola, Inc., 757 F.3d 1286, 1315 (Fed. Cir. 2014),

overruled on other grounds by Williamson v. Citrix Online, LLC, 792 F.3d 1339 (Fed.

Cir. 2015), (stating party may “estimate the value of the benefit provided by the

infringed features by comparing the accused product to non-infringing alternatives.”);

Commonwealth Scientific and Indus. Research Org. v. Cisco Systems, Inc. (“CSIRO”),

809 F.3d 1295 (Fed. Cir. 2015) (stating “adaptability” may be necessary in the

apportionment analysis), but neither of these cases resolves the issues raised here. 

CSIRO, for instance, was a unique case wherein the parties engaged in actual license

negotiations to the patent in suit.  809 F.3d at 1303.  In determining a reasonable

royalty, the district court used those negotiations “as a lower bound on a reasonable

royalty,” and the Federal Circuit affirmed that approach.  Id. at 1304.  This case does

not present facts similar to those found in CSIRO, or facts that would necessarily call

for flexibility or “adaptability” in apportionment.  Nevertheless, the Court cannot say,

as a matter of law, that Wi-LAN’s failure to use the SSPPU in its reasonable royalty

analysis requires either a new trial or remittitur on damages.  Rather, whether Apple is

entitled to that relief depends on whether the damages theory Wi-LAN did present to

the jury was the product of a reliable methodology, and if so, whether that methodology

was reliably applied to the facts of this case.  

/ / /

4  In exceptional cases, the entire market value of the product may be used, but
“‘only where the patented feature creates the basis for customer demand or substantially
creates the value of the component parts.’”  Versata Software, Inc. v. SAP America, Inc.,
717 F.3d 1255, 1268 (Fed. Cir. 2013) (quoting SynQor, Inc. v. Artesyn Tech., Inc., 709
F.3d 1365, 1383 (Fed. Cir. 2013)).  There is no dispute that requirement is not met in
this case, and that the entire market value rule, therefore, does not apply.  

- 5 - 14cv2235

Case 3:14-cv-02235-DMS-BLM   Document 548   Filed 01/03/19   PageID.26792   Page 5 of 10

Appx33

Case: 20-2011      Document: 17     Page: 125     Filed: 11/20/2020



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Wi-LAN described its methodology in this case as apportionment through “direct

valuation.”  Notably, Wi-LAN fails to cite any other case in which this methodology

has been used to apportion the value of a patented invention as part of a reasonable

royalty analysis.  Nevertheless, Wi-LAN engaged three experts who each analyzed

different factors as part of this methodology.  

First, Wi-LAN had Dr. Madisetti study “the incremental benefits of the patented

technologies and quantif[y] those technical benefits for each patent group, by

comparing the Accused Products with the next-best noninfringing alternatives[.]” 

(Mem. of P. & A. in Opp’n to Apple’s Mot. to Exclude Certain Opinions of Vijay

Madisetti, David Kennedy, and Jeffrey Prince,  ECF No. 352 at 9.)  After doing so, Dr.

Madisetti opined that voice over LTE (“VOLTE”) capability increased a phone’s Mean

Opinion Score (“MOS”) by 2.3 points.5  In reaching that opinion, Dr. Madisetti relied

on a report by Signals Ahead, which tested Samsung phones, that compared VOLTE

technology with non-VOLTE technology Skype.  Dr. Madisetti also conducted his own

tests of VOLTE and non-VOLTE technology using iPhones.  Dr. Madisetti also opined

that claim 9 of the ‘145 Patent provided benefits in the form of 16% faster uploads, and

that claim 1 of the ‘757 Patent provided benefits in the form of 6% faster downloads. 

Professor Prince then took Dr. Madisetti’s “benefits” opinions and assigned each

of those purported benefits a monetary value through the use of his “willingness to pay”

survey.  Through that survey, Professor Prince determined the value of VOLTE

technology was in the range of $69-$121, the value of increased upload speed was

between $1.90 and $3.65, and the value of increased download speed was between

$2.44 and $4.02.  

Mr. Kennedy then took Dr. Madisetti’s “benefits” opinions and Professor’s

Prince’s valuations of those benefits to arrive at a reasonable royalty figure of $145

5  During opening statement, Wi-LAN’s counsel described VOLTE as the process
of “sending voice calls over the current 4G or LTE networks which transmits the call,
not through the telephone company but over the internet.”  (Trial Tr. at 14, July 23,
2018, ECF No. 452.)  
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million.  That figure was based on a royalty rate of 85 cents per unit (iPhone),

multiplied by the number of iPhones sold during the period of infringement (170.7

million).  Mr. Kennedy explained his royalty rate by reference to Professor Prince’s

valuation numbers.  He specifically relied on the low end valuation for the upload and

download speeds ($1.90 and $2.44, respectively), but apportioned only 1% of the upper

end valuation of VOLTE ($121) to Wi-LAN for a total valuation of that technology of

$1.22.  Mr. Kennedy used these valuations to argue the reasonableness of his 85 cents

per unit royalty rate.  Mr. Kennedy also used theœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœ

œœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœœto show the reasonableness of his 85 cent

royalty rate.  He also relied on Wi-LAN’s license agreement with Samsung, which

provided for a lump sum payment of œœœœœœœœœœœœœœœœto Wi-LAN, as further support for

the reasonableness of his ultimate damages figure.  When asked why he did not use the

SSPPU as his royalty base, particularly the baseband processor, Mr. Kennedy stated that

was not required because Dr. Madisetti and Professor Prince valued the patented

technology.  In essence, he testified that he apportioned the patented features of the

iPhone through Dr. Madisetti’s and Professor Prince’s “direct valuation” of those

features.  

The problem with this approach, however, specifically as it relates to claim 26

of the ‘145 Patent, was that Dr. Madisetti’s starting point was VOLTE, not the patented

technology.  This, despite the testimony of Mr. Stanwood, one of the inventors of the

‘145 Patent, who stated he did not invent VOLTE.  (Trial Tr. at 187:14-16, July 24,

2018, ECF No. 514.)  

Apple argues Wi-LAN’s use of VOLTE as a starting point overstated the

footprint of the invention, and that the expert testimony incorporating that argument

was therefore inadmissible.  See ResQNet.com, Inc. v. Lansa, Inc., 594 F.3d 860, 869

(Fed. Cir. 2010) (stating “trial court must carefully tie proof of damages to the claimed

invention’s footprint in the market place.”)  Wi-LAN disputes that it drew a connection

between the patented technology and VOLTE and therefore overstated the footprint of

- 7 - 14cv2235

Case 3:14-cv-02235-DMS-BLM   Document 548   Filed 01/03/19   PageID.26794   Page 7 of 10

Appx35

CONFIDENTIAL MATERIAL OMITTED

Case: 20-2011      Document: 17     Page: 127     Filed: 11/20/2020



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

the invention.  (Wi-LAN’s Opp’n to Apple’s Mot. at 18.)  However, its arguments and

the evidence presented at trial refute that contention.  

First, Wi-LAN used VOLTE to prove infringement of claim 26 of the ‘145

Patent.  (Trial Tr. at 614, July 26, 2018, ECF No. 506 (“Q: ... A VOLTE to VOLTE

call, that is the technology that’s enabled by the ‘145 Patent?  A: Yes.”).)  Although that

may have been appropriate, taking that theory and simply importing it into the damages

case was not.  

Second, Wi-LAN does not dispute that to determine the benefits of the invention

claimed in the ‘145 Patent, Dr. Madisetti relied primarily on a Signals Ahead test of

voice call quality using VOLTE compared to voice call quality using Skype.  It is

undisputed this test did not mention the ‘145 Patent or equate its benefits with the voice

call quality of VOLTE, but Dr. Madisetti drew that connection anyway.  Relying on that

unproven connection, Dr. Madisetti then extrapolated from the Signals Ahead test that

the benefit of the invention claimed in the ‘145 Patent was a 2.3 unit increase to the

MOS score.  (See Trial Tr. at 266-67, July 24, 2018, ECF No. 514 (“Q: So using the

patented invention, the mean opinion score, the MOS, is almost twice as good as with

Skype, the alternative?  A: It’s actually 2.3 MOS units, so the quality is quite

significant.  It could be even more than twice.”); id. at 267 (Professor Madisetti stating

he did his own study of “the benefits of VOLTE over Skype” using iPhones).  

Third, Wi-LAN’s counsel also drew this connection in questions to their

witnesses.  (See id. at 271-72 (“Q: Apple’s use of these three inventions in the patent

claims in the accused iPhones, do they improve the iPhone as a whole for voice and

cellular data?  A: Yes.  Q: Better voice and higher speeds?  A:  Yes.”); Trial Tr. at 381,

July 25, 2018, ECF No. 493 (“Q: At a high level, what are [the technical benefits of

using the inventions in the accused product]?  A: You get great quality from the

VOLTE, that is 2.3 MOS better.”); Trial Tr. at 614, July 26, 2018, ECF No. 506 (“Q:

... A VOLTE to VOLTE call, that is the technology that’s enabled by the ‘145 Patent? 

/ / /
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A: Yes.”).  See also Rep. Tr. at 6, Nov. 30, 2018, ECF No. 547 (Wi-LAN’s counsel

stating “the 2.3 MOS score is still specific to the patented technology.”)

These opinions and evidence were without factual basis.  Indeed, they

contradicted the testimony of Mr. Stanwood that he did not invent VOLTE, and the

testimony of Mr. Kennedy that the ‘145 patented technology was “related to” VOLTE,

not equivalent to it.  (Trial Tr. at 686:10-12, July 26, 2018, ECF No. 506.)  (See also id.

at 686:13-24 (acknowledging “there are other pieces of value, lots of little pieces of

value that go into VOLTE”); Trial Tr. at 14, July 23, 2018, ECF No. 452 (“VOLTE has

a lot of components to it.  It uses LTE networks, it uses the internet.  It has a lot of

different components that a lot of different people and companies invented.  When you

see how complex it is you will see that all had to come together.”)  Wi-LAN’s assertion

that Dr. Madisetti’s “benefits” opinion was limited to the patented technology is also

contradicted by Mr. Kennedy’s subsequent apportionment of only 1% of VOLTE call

quality to Wi-LAN.  Mr. Kennedy stated he allocated 1% of this value to Wi-LAN and

99% of the value to Apple using a profit sharing analysis, “even though that’s – all 121

of that is created by the Wi-LAN technology[.]”  (Trial Tr. at 623:10-25, July 26, 2018,

ECF No. 506.)  Had Dr. Madisetti’s opinion been limited to the “benefits” of the

patented invention, there would have been no need for Mr. Kennedy to further

apportion any value of VOLTE to Wi-LAN.  That “benefit” should have been

accounted for by Dr. Madisetti.6  

Absent a sufficient factual basis, Dr. Madisetti’s opinion about the “benefits” of

claim 26 of the ‘145 Patent should not have been presented to the jury.  See

LaserDynamics, Inc. v. Quanta Computer, Inc., 694 F.3d 51, 81 (Fed. Cir. 2012)

(stating “new trial is required because the jury’s verdict was based on expert opinion

that finds no support in the facts in the record.”)  And since Dr. Madisetti’s opinions

were the basis for Professor Prince’s opinions and Mr. Kennedy’s opinions, those

6  Mr. Kennedy did not apply a similar “profit sharing” deduction to the other two
valuations, which further raises concerns about the reliability, perhaps, arbitrariness, of
his opinions. 
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opinions also should have been excluded.  See Gbarabe v. Chevron Corp., No. 14-CV-

00173-SI, 2017 WL 956628, at *17 (N.D. Cal. Mar. 13, 2017) (stating it would be

“inappropriate” for expert to rely on another expert’s “flawed and speculative report.”)7 

Accordingly, the Court grants Apple’s request for a conditional remittitur of $10

million.  In the event Wi-LAN does not accept this remittitur, the Court grants Apple’s

motion for a new trial on damages.8

III.

CONCLUSION AND ORDER 

For the reasons set forth above, the Court denies Apple’s motion for judgment

as a matter of law on the issue of infringement or damages, and denies Wi-LAN’s

motion for supplemental damages, ongoing royalty and prejudgment and post judgment

interest.  The Court grants Apple’s motion for a conditional remittitur to $10 million,

and orders the parties to appear for a settlement conference before Judge Major on

January 14, 2019, at 10:30 a.m.  In the event Wi-LAN accepts the remittitur, a Notice

of Acceptance of Remittitur must be filed by January 18, 2019.  In the event Wi-LAN

does not accept the remittitur, the Court grants Apple’s motion for a new trial on

damages, and will set a telephonic status conference with counsel to discuss dates.

IT IS SO ORDERED.

DATED:  January 3, 2019

HON. DANA M. SABRAW
United States District Judge

7  The Federal Rules of Evidence permit an expert to rely upon the opinions
developed by another expert for the purpose of litigation if the expert independently
verifies the underlying expert’s work.  Fosmire v. Progressive Max Ins. Co., 277 F.R.D.
625, 630 (W.D. Wash. 2011).  However, there is no evidence Professor Prince or Mr.
Kennedy independently verified Dr. Madisetti’s “benefits” opinions in this case. 

8  In light of this ruling, the Court denies Wi-LAN’s motion for supplemental
damages, ongoing royalty and prejudgment and post judgment interest. 

- 10 - 14cv2235

Case 3:14-cv-02235-DMS-BLM   Document 548   Filed 01/03/19   PageID.26797   Page 10 of 10

Appx38

Case: 20-2011      Document: 17     Page: 130     Filed: 11/20/2020



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF CALIFORNIA

APPLE INC.,

Plaintiff,

CASE NO. 14cv2235 DMS (BLM)

ORDER DENYING WI-LAN’S
MOTION FOR
RECONSIDERATION

vs.

WI-LAN, INC.,

Defendant.
_______________________________

AND ALL RELATED
COUNTERCLAIMS.

On January 4, 2019, this Court issued an Order granting Apple’s motion for a

new trial on damages.  (ECF No. 554.)  Wi-LAN now moves for reconsideration of that

decision.  Apple filed an opposition to the motion, and Wi-LAN filed a reply. 

“Reconsideration is appropriate if the district court (1) is presented with newly

discovered evidence, (2) committed clear error or the initial decision was manifestly

unjust, or (3) if there is an intervening change in controlling law.”  School Dist. No. 1J,

Multnomah County, Oregon v. ACandS, Inc., 5 F.3d 1255, 1263 (9  Cir. 1993).  Here,th

Wi-LAN relies on the second prong, and argues the Court’s decision to grant a new

trial on damages was clearly erroneous and manifestly unjust.  Specifically, Wi-LAN

asserts there was substantial evidence to support the jury’s damages verdict, and thus

the Court’s decision to grant a new trial on damages was both clearly erroneous and
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manifestly unjust.  Wi-LAN also argues Dr. Madisetti properly measured the technical

benefit of the invention recited in claim 26 of the ‘145 Patent, and the Court’s decision

to the contrary was clearly erroneous.  

The burden to show a decision is clearly erroneous is a high one, “which by

design is difficult to meet.”  United States v. Perkins, 850 F.3d 1109, 1125 (9  Cir.th

2017).  “‘To be clearly erroneous, a finding must be more than possibly or even

probably wrong; the error must be pellucid to any objective observer.’”  United States

v. Christie, 825 F.3d 1048, 1058 (9  Cir. 2016) (quoting United States v. Quaintance,th

608 F.3d 717, 721 (10  Cir. 2010)) (internal quotation marks omitted).  Statedth

otherwise, “‘to be clearly erroneous, a decision must ... strike us as wrong with the

force of a five-week old, unrefrigerated dead fish.’”  Ocean Garden, Inc. v. Marktrade

Co., Inc., 953 F.2d 500, 502 (9  Cir. 1991) (quoting Parts and Elec. Motors, Inc. v.th

Sterling Elec., Inc., 866 F.2d 228, 233 (7  Cir. 1988)).  “This stringent standard ‘reststh

on good sense and the desire to protect both court and parties against the burdens of

repeated reargument by indefatigable diehards.’”  Alaimalo v. United States, 645 F.3d

1042, 1060 (9  Cir. 2011) (quoting 18B Charles A. Wright et al., Federal Practice andth

Procedure § 4478 (2d ed. 2002)). 

Here, Wi-LAN argues the Court committed clear error in finding that Dr.

Madisetti’s opinion about the benefits of claim 26 of the ‘145 Patent lacked a sufficient

factual basis.  However, this argument is essentially a rehash of arguments Wi-LAN

has raised in previous motions, namely, that Dr. Madisetti did not equate the value of

claim 26 of the ‘145 Patent with VOLTE.  Wi-LAN attempts to put a finer point on that

argument here by drawing a distinction between VOLTE, in general terms, and one

aspect of VOLTE, namely “improved voice quality during loading[,]” (Mot. at 10), but

at its core this argument is simply a different shade of the same argument Wi-LAN has

been making consistently in this case.  As such, it does not warrant reconsideration of

the Court’s prior finding.  See Brown v. Kinross Gold, U.S.A., 378 F.Supp.2d 1280,

1288 (D. Nev. 2005) (“A motion for reconsideration is not an avenue to re-litigate the
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same issues and arguments upon which the court already has ruled.”) (citing Brogdon

v. Nat’l Healthcare Corp., 103 F.Supp.2d 1322, 1338 (N.D. Ga. 2000)).  

Furthermore, the Court does not agree with the premise of Wi-LAN’s argument,

namely, that Dr. Madisetti confined his opinions to that aspect of VOLTE associated

with improved voice quality “during loading.”  As Apple points out, Dr. Madisetti

testified repeatedly that the benefit of claim 26 of the ‘145 Patent, generally, was

“much higher quality calls.”  (Trial Tr. at 259:20-23, July 24, 2018, ECF No. 504; see

also id. at 261:22-24 (“And then you compare the quality of voice with VOLTE and

with Skype then that gives you an idea of how much benefits Apple would have using

these iPhone.”)) Those opinions were not confined to improved voice quality “during

loading.”  Thus, this argument does not show the Court’s prior finding about Dr.

Madisetti’s opinion is clearly erroneous.  

Wi-LAN’s only other argument is that there was substantial evidence to support

the jury’s damages verdict, and thus the Court’s decision to grant a new trial on

damages was clearly erroneous and manifestly unjust.  As an initial matter, the Court

notes that Wi-LAN did not raise this “substantial evidence” argument in its opposition

to Apple’s motion for a new trial on damages.  Indeed, the lead case in Wi-LAN’s

motion for reconsideration, Landes Construction Co. v. Royal Bank of Canada, 833

F.2d 1365 (9  Cir. 1987), is nowhere cited in Wi-LAN’s opposition to Apple’s motionth

for a new trial on damages.  Wi-LAN’s failure to make this specific argument in its

prior brief is reason enough to deny the motion for reconsideration.  See Garber v.

Embry-Riddle Aeronautical Univ., 259 F.Supp.2d 979, 982 (D. Ariz. 2003) (“[N]ew

arguments and new legal theories that could have been made at the time of the original

motion may not be offered in a motion for reconsideration.”)  

Even considering the merits of the argument, it does not warrant reconsideration

of the Court’s previous order.  Contrary to Wi-LAN’s argument, the jury in this case

was not presented with two alternative theories of damages.  Rather, the jury was

presented with one theory:  A reasonable royalty.  The evidence Wi-LAN relies on to
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support its assertion that there was another theory of damages, i.e.,��������������� ���������,

the rate sheets and the infrastructure analysis, were all part of that theory.  Indeed, all

of that evidence was used primarily as a “check” against Mr. Kennedy’s opinion that

���������������������was a reasonable royalty in this case.  It did not form the basis for an

alternative theory of damages.  1

Furthermore, the Court is persuaded that admission of this evidence, combined

with Dr. Madisetti’s improper opinion on the benefits of claim 26 of the ‘145 Patent,

“skew[ed] the damages horizon for the jury.”  Uniloc USA, Inc. v. Microsoft Corp., 632

F.3d 1292, 1320 (Fed. Cir. 2011).  This is especially so with respect to���������������

����������and the rate sheets.  For instance, although Mr. Kennedy testified that����

����������������������was “probative” to the hypothetical negotiation analysis, he did not

say ���������������was comparable to the hypothetical license the parties would have

agreed to in this case, (Trial Tr. at 693-94, July 26, 2018), which was a prerequisite to

its admissibility.  See LaserDynamics, Inc. v. Quanta Computer, Inc., 694 F.3d 51, 78-

81 (Fed. Cir. 2012) (granting new trial because damages testimony relied on licenses

that were not comparable and therefore not relevant).  Indeed, Mr. Kennedy testified

it was not the similarities between ���������������that made ��������������������������relevant,

but ���������������������������������������������������������that was “most helpful.”  (Id. at 693-

94.)  Admission of the rate sheets was similarly prejudicial.  See Whitserve, LLC v.

Computer Packages, Inc., 694 F.3d 10, 29-30 (Fed. Cir. 2012) (acknowledging that

although “proposed licenses may have some value for determining a reasonable royalty

in certain situations[,]” the evidentiary value of proposed licenses is limited by “the fact

that patentees could artificially inflate the royalty rate by making outrageous offers.”) 

  The absence of an alternative theory of damages takes this case outside the1

holding of Landes.  In that case, unlike here, the plaintiff actually presented two
“alternative calculations of damages” to the jury, one based on lost profits and another
based on “the difference between the purchase price and fair market value[.]”  833 F.2d
at 1372-73.  In light of those two theories, the court concluded “that proper respect for
the role of the jury and the discretion of the trial judge favors construing a general
verdict in behalf of the prevailing party.”  Id. at 1373.  That presumption does not apply
here, where the jury was presented with only one theory of damages.  
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Under these circumstances, the Court cannot say its decision to grant Apple’s

motion for a new trial on damages was either clearly erroneous or manifestly unjust. 

See United States v. 99.66 Acres of Land, 970 F.2d 651, 658 (9  Cir. 1992) (statingth

new trial is warranted “on the basis of an incorrect evidentiary ruling if the ruling

substantially prejudiced a party.”)  Accordingly, Wi-LAN’s motion for reconsideration

is denied.  

IT IS SO ORDERED.

DATED:  March 26, 2019

HON. DANA M. SABRAW
United States District Judge
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UNITED STATES DISTRICT COURT 

SOUTHERN DISTRICT OF CALIFORNIA 

 

APPLE INC., 

Plaintiff, 

v. 

WI-LAN, INC., 

Defendant. 

 Case No.:  14cv2235 DMS (BLM) 

 

ORDER GRANTING IN PART AND 

DENYING IN PART APPLE'S 

MOTION TO EXCLUDE THE 

TESTIMONY OF WI-LAN'S 

EXPERTS 

AND ALL RELATED 

COUNTERCLAIMS. 

 

 

 This case comes before the Court on Apple’s motion to exclude the testimony of Wi-

LAN’s experts.1  The motion came on for hearing on July 31, 2019.  Sean Cunningham 

appeared and argued for Apple, and Scott Cole and Warren Lipschitz appeared and argued 

for Wi-LAN.  After the hearing, Wi-LAN submitted an unsolicited supplemental brief, to 

which Apple filed a response.  Wi-LAN also submitted a Notice of Outstanding Dispute to 

alert the Court that a pending discovery motion before the Magistrate Judge “may bear” on 

                                                

1  Also pending before the Court is Wi-LAN’s omnibus motion to exclude expert testimony.  

The Court will address that motion in a separate order.   
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this ruling.  After thoroughly reviewing the parties’ briefs, the record in this case and the 

relevant legal authority, the Court grants in part and denies in part Apple’s motion. 

I. 

BACKGROUND 

 This is the parties’ second round of Daubert motions in this case.  Before the trial, 

Apple moved to exclude the testimony of Wi-LAN’s experts, Vijay Madisetti, Ph.D., 

Jeffrey Prince and David Kennedy pursuant to Federal Rule of Evidence 702 and Daubert 

v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579, 589 (1993).  (See ECF No. 572.)  In 

that first motion, Apple argued Dr. Madisetti’s opinions about the alleged benefits of the 

asserted claims should have been excluded for a number of reasons.  First, Apple argued 

Dr. Madisetti’s opinions about the call quality benefits of the ‘761 Patent and the ‘145 

Patent should have been excluded because they were based on insufficient facts and 

data[,]” (id. at 10), they were “an unjustified extrapolation of the limited data” he did cite, 

(id. at 11), and his “testing” of two iPhones was “unreliable because his test cannot be 

challenged in any objective sense.”  (Id. at 12.)  Second, Apple asserted Dr. Madisetti’s 

opinions about the upload and download speed benefits of the other asserted claims should 

have been excluded because “they hinge[d] solely on the alleged benefits of LTE,” which 

this Court found not to infringe.  Apple claimed that to the extent Dr. Prince and Mr. 

Kennedy relied on Dr. Madisetti’s benefits opinions, their opinions should also be 

excluded.  Apple also raised a separate challenge to Mr. Kennedy’s opinions on the ground 

he failed to “’apportion the defendant’s profits and the patentee’s damages between the 

patented feature and the unpatented features[.]’”  Uniloc USA, Inc. v. Microsoft Corp., 632 

F.3d 1292, 1318 (Fed. Cir. 2011) (quoting Garretson v. Clark, 111 U.S. 120, 121 (1884)).  

In response to that motion, Wi-LAN argued Apple’s concerns with Dr. Madisetti’s benefits 

opinions went to weight, not admissibility.  (See ECF No. 352.)  Specifically, Wi-LAN 

characterized Apple’s arguments as raising an issue about the propriety of Dr. Madisetti 

using Samsung phones as the “benchmark for quantifying the technical benefits delivered 

by” the asserted patents.  (Id. at 13-14.)  Wi-LAN also disputed Apple’s assertion that Mr. 
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Kennedy failed to apportion.  It argued Mr. Kennedy apportioned through Dr. Madisetti’s 

benefits opinions and Dr. Prince’s corresponding willingness-to-pay survey and “at every 

step” thereafter.  (Id. at 17-19.)  Wi-LAN specifically defended Mr. Kennedy’s use of the 

entire iPhone in his reasonable royalty analysis, and his reliance on a license agreement 

between Wi-LAN and  and a Wi-LAN Rate Sheet.  (Id. at 17-20.)  After reviewing 

the parties’ briefs on these issues and hearing oral argument from counsel, the Court agreed 

with Wi-LAN that Apple’s arguments went to weight rather than admissibility, and denied 

Apple’s motion. 

 The parties then proceeded to trial where Wi-LAN presented its damages theory to 

the jury.2  Dr. Madisetti presented his benefits opinions, Dr. Prince presented his survey 

evidence and Mr. Kennedy presented his overall opinion that Wi-LAN was entitled to 

damages in the range of $145 million.  (Trial Tr. at 612:6-7, July 26, 2018, ECF No. 506.)  

Mr. Kennedy’s opinion was based, in part, on Dr. Madisetti’s benefits opinions, namely 

that the asserted claims resulted in increased call quality and faster upload and download 

speeds, as well as Dr. Prince’s survey evidence about consumers’ willingness to pay for 

those features.  (Id. at 621-22.)  Mr. Kennedy took that survey evidence, specifically, the 

amount consumers were willing to pay for the alleged benefits of the asserted claims, and 

applied a “profit sharing percentage” to those numbers “to determine what portion of that 

should be considered a royalty for Wi-LAN ….”  (Id. at 623.)  As to the increase in call 

quality, which was valued at $122 by the survey participants, Mr. Kennedy took that 

number “and allocated just 1 percent of that to Wi-LAN” to arrive at a royalty rate of $1.22 

per iPhone.  (Id.)  In the words of Wi-LAN’s counsel, that $1.22 was “the value of the 

voice express lane patent that we have.”  (Id. at 624.)  Mr. Kennedy used the same approach 

to value the benefits of the other asserted claims to arrive at valuations of $1.90 per iPhone 

                                                

2 By the time of trial, the only claims at issue were claims 9, 26 and 27 of the ‘145 Patent 

and claim 1 of the ‘757 Patent.  Despite Wi-LAN’s decision to proceed on only those 

claims, its damages numbers remained the same.    
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for the timer feature of the ‘145 Patent and $2.44 per iPhone for the modulation feature of 

the ‘757 Patent.  (Id.)  Mr. Kennedy then used those valuations to support the 

reasonableness of his 85 cent royalty rate.  (Id. at 625.)   

That was not the end of Mr. Kennedy’s analysis, however.  He also conducted an 

infrastructure analysis in which he calculated Apple’s costs to improve the cellular phone 

infrastructure as an alternative to Apple entering into a license with Wi-LAN for the 

asserted patents.  (Id. at 625-26.)  Notably, Mr. Kennedy admitted that changes to 

infrastructure would not improve voice quality.  (Id. at 627-28.)  However, he stated Apple 

could obtain the benefits of the other claims through infrastructure improvements.  Mr. 

Kennedy first calculated a total cost for those improvements, and then divided that total 

cost by the number of units to arrive at a “per handset cost for infrastructure now and the 

per handset cost for infrastructure if Apple said we’ll just add infrastructure.”  (Id. at 627.)  

Those costs were $5.49 for the timer feature, and $2.06 for the modulation feature.  (Id. at 

627-28.)  Mr. Kennedy then used those figures to, again, support the reasonableness of his 

85 cent royalty rate.  (Id. at 629.)   

Mr. Kennedy then turned to Wi-LAN’s Rate Sheets, which reflected licensing rates 

of  and .  (Id. at 631.)  He then went 

through some of Wi-LAN’s licenses, specifically its licenses with , Doro, Unecto 

and Vertu.  (Id. at 635.)  Mr. Kennedy spent the most time on Wi-LAN’s Agreement with 

 in particular,  

.  (Id. at 650-51.)  Mr. Kennedy relied on 

all of this evidence to support his royalty rate of 85 cents per iPhone and his total damages 

amount of $145 million. 

 After seven days of evidence and argument, the case was submitted to the jury.  Less 

than ninety minutes after receiving the case, the jury returned a verdict for Wi-LAN in the 

amount of $145.1 million.   

 In post-trial briefing, Wi-LAN moved for supplemental damages, prejudgment and 

post judgment interest and an ongoing royalty, and Apple moved for judgment as a matter 
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of law and/or for a new trial.  After hearing oral argument on these motions, the Court 

denied Apple’s motion for judgment as a matter of law, but granted Apple’s motion for a 

conditional remittitur to $10 million, or in the alternative, for a new trial on damages.  In 

analyzing the damages issue, the Court started with the undisputed proposition that 

apportionment was required, and that in cases like this involving multi-component 

products, apportionment is generally accomplished:  

by ensuring the royalty base is not “larger than the smallest salable unit 

embodying the patented invention.”  [Power Integrations, Inc. v. Fairchild 

Semiconductor Int’l, Inc., 904 F.3d 965, 977 (Fed. Cir. 2018), cert. denied, 

___ U.S. ___, 139 S.Ct. 1265 (2019))].  If the SSPPU “itself contains several 

non-infringing features[,]” the patentee must apportion further by 

“estimat[ing] what portion of that smallest salable unit is attributed to the 

patented technology.”  Id. (citing VirnetX, Inc. v. Cisco Systems, Inc., 767 F.3d 

1308, 1327 (Fed. Cir. 2014).   

 

(ECF No. 548 at 4-5.)  The Court recognized Wi-LAN did not use this methodology, but 

declined to find that its failure to do so warranted exclusion of Wi-LAN’s damages theory.  

Instead, the Court considered whether Wi-LAN’s methodology, which Wi-LAN described 

as “direct valuation,” was reliable and reliably applied to the facts of this case.  The Court 

found it was not, for two reasons.  First, the Court found Dr. Madisetti’s benefits opinion 

on claim 26 of the ‘145 Patent was unreliable because he used VoLTE as a starting point 

for apportionment, rather than the patented technology, despite the lack of any evidence 

equating the two and, indeed, evidence directly disputing that connection.  The Court also 

found Mr. Kennedy’s subsequent apportionment of Dr. Madisetti’s benefits opinions was 

arbitrary, which further undermined the reliability of Wi-LAN’s methodology.  Because 

Dr. Prince and Mr. Kennedy relied on Dr. Madisetti’s opinions in coming to their 

conclusions, the Court held their opinions were also inadmissible, and Apple was therefore 

entitled to a remittitur of $10 million.   

 Wi-LAN declined to accept that remittitur, and soon thereafter filed a motion for 

reconsideration of the Court’s ruling.  In that motion, Wi-LAN argued there was substantial 

evidence in the record to support the jury’s damages award other than Dr. Madisetti’s 
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opinion about the benefits of claim 26 of the ‘145 Patent.  Wi-LAN also argued the Court’s 

decision about Dr. Madisetti’s benefits opinion was clearly erroneous.  The Court rejected 

both of those arguments.  In doing so, the Court disagreed with Wi-LAN’s assertion that 

the jury was presented with two alternative theories of damages.  Rather, the Court found 

the jury was presented with one damages theory based on a reasonable royalty.  On that 

theory, the Court considered evidence other than Dr. Madisetti’s benefits opinion, 

specifically, the , Wi-LAN’s Rate Sheets and the infrastructure analysis, 

and found that evidence “’skew[ed] the damages horizon for the jury.’  Uniloc USA, Inc. 

v. Microsoft Corp., 632 F.3d 1292, 1320 (Fed. Cir. 2011).”  (ECF No. 619 at 4.)  

Specifically, the Court found the  should not have been admitted because 

Wi-LAN failed to show it was comparable to the hypothetical license the parties would 

have agreed to in this case, and that Wi-LAN’s Rate Sheets should not have been admitted 

because they were more prejudicial than probative.   

 In light of that ruling, the Court set the case for retrial on the issue of damages.  After 

receiving briefs from the parties as to the scope of the retrial, the Court allowed the parties’ 

experts to prepare supplemental reports and for the parties to take limited discovery on 

those reports.  That Order specifically stated, “Any supplemental reports shall be confined 

to damages theories set out in the expert’s initial reports, i.e., the parties may not raise any 

new damages theories in these supplemental expert reports.”  (ECF No. 624.)   

 The parties’ experts prepared supplemental reports, and, save for some outstanding 

discovery motions, discovery is now complete.  For its part, Wi-LAN’s experts used the 

same methodology they used for the first trial.  Dr. Madisetti has again attempted to isolate 

the benefits of the asserted claims of the patents, but this time he has equated the benefits 

of the voice quality invention with improved voice quality during loading.3  Dr. Prince has 

recalculated consumers’ willingness to pay for those modified benefits using the survey 

                                                

3  Dr. Madisetti did not modify his analysis or opinions on the upload and download speed 

features.   
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data from the first trial, and Mr. Kennedy has again applied a profit-sharing percentage to 

those total numbers to arrive at a value for the infringing features.  This time, Mr. Kennedy 

did not apply a 99/1 profit-sharing percentage, but rather applied four factors to arrive at a 

different profit-sharing percentage, and a different value for the voice quality feature.  With 

these modifications, Mr. Kennedy again opines that Wi-LAN is entitled to damages in the 

range of $145 million.      

II. 

DISCUSSION 

 “In Daubert, the Supreme Court set out the requirements for admissibility of expert 

testimony.”  Summit 6, LLC v. Samsung Electronics Co., Ltd., 802 F.3d 1283, 1295 (Fed. 

Cir. 2015).  “The Supreme Court stated that the trial judge plays a ‘gatekeeping role,’ which 

‘entails a preliminary assessment of whether the reasoning or methodology underlying the 

testimony is scientifically valid and of whether that reasoning or methodology properly can 

be applied to the facts in issue.’”  Id. (quoting Daubert, 509 U.S. at 592-93).  “The Court 

emphasized that the focus ‘must be solely on principles and methodology, not on the 

conclusions that they generate.’”  Id. (quoting Daubert, 509 U.S. at 595).   

This admissibility assessment, while a flexible one, may consider the 

following factors:  (1) whether the methodology is scientific knowledge that 

will assist the trier of fact; (2) whether the methodology has been tested; (3) 

whether the methodology has been published in peer-reviewed journals; (4) 

whether there is a known, potential rate of error; and (5) whether the 

methodology is generally accepted.   

 

Id. (quoting Daubert, 509 U.S. at 591-95).  Under Daubert and Federal Rule of Evidence 

702, “a district court may exclude evidence that is based upon unreliable principles or 

methods, legally insufficient facts and data, or where the reasoning or methodology is not 

sufficiently tied to the facts of the case.”  Id.  In determining whether an approach is 

admissible, the critical question is “whether the methodology employed is reliable.”  

Summit 6, 802 F.3d at 1296 (citing Daubert, 509 U.S. at 589-95).  “[T]he question of 

whether the expert is credible or the opinion is correct is generally a question for the fact 
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finder, not the court.”  Id. at 1296 (citing Apple Inc. v. Motorola, Inc., 757 F.3d 1286, 1314 

(Fed. Cir. 2014)).  “Indeed, ‘[v]igorous cross-examination, presentation of contrary 

evidence, and careful instruction on the burden of proof are the traditional and appropriate 

means of attacking shaky but admissible evidence.’”  Id. (quoting Daubert, 509 U.S. at 

596).   

 Here, the Daubert issue relates to damages, and more particularly, the reasonable 

royalty method of calculating damages for patent infringement.  The Federal Circuit “has 

recognized that estimating a reasonable royalty is not an exact science[,]” and “there may 

be more than one reliable method for estimating a reasonable royalty.”  Id. (citing Apple, 

757 F.3d at 1315).  For instance, “[a] party may use the royalty rate from sufficiently 

comparable licenses, value the infringed features based upon comparable features in the 

marketplace, or value the infringed features by comparing the accused product to non-

infringing alternatives.”  Id. (citing Apple, 757 F.3d at 1315).  The most common approach 

is the hypothetical negotiation approach, which “attempts to ascertain the royalty upon 

which the parties would have agreed had they successfully negotiated an agreement just 

before infringement began.”  Lucent Techs., Inc. v. Gateway, Inc., 580 F.3d 1301, 1324 

(Fed. Cir. 2009).  All of these approaches “’necessarily involve[ ] an element of 

approximation and uncertainty.’”  Id. at 1325 (quoting Unisplay, S.A. v. American 

Electronic Sign Co., Inc., 69 F.3d 512, 517 (Fed. Cir. 1995)).  “[G]iven the great financial 

incentive parties have to exploit the inherent imprecision in patent valuation, courts must 

be proactive to ensure that the testimony presented—using whatever methodology—is 

sufficiently reliable to support a damages award.”  Commonwealth Scientific and Indus. 

Research Org. v. Cisco Systems, Inc. (“CSIRO”), 809 F.3d 1295, 1301 (Fed. Cir. 2015).  

Furthermore, courts “must have considerable leeway in deciding how to determine whether 

the expert’s testimony is sufficiently reliable.”  Power Integrations, 711 F.3d at 1373 

(citing Kumho Tire Co., Ltd. v. Carmichael, 526 U.S. 137, 152 (1999)).   

 The touchstone for reliability, and hence admissibility, of a reasonable royalty 

analysis is whether it “’carefully tie[s] proof of damages to the claimed invention’s 
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footprint in the market place.’”  Uniloc, 632 F.3d at 1317 (quoting ResQNet.com, Inc. v. 

Lansa, Inc., 594 F.3d 860, 869 (Fed. Cir. 2010)).  “As a substantive matter, it is the ‘value 

of what was taken’ that measures a ‘reasonable royalty’ under 35 U.S.C. § 284.”  Ericsson, 

Inc. v. D-Link Systems, Inc., 773 F.3d 1201, 1226 (Fed. Cir. 2014).  And in cases such as 

this, “where multi-component products are involved, the governing rule is that the ultimate 

combination of royalty base and royalty rate must reflect the value attributable to the 

infringing features of the product, and no more.”  Id. (citing VirnetX, 767 F.3d at 1326).  

“In each case, district courts must assess the extent to which the proffered testimony, 

evidence, and arguments would skew unfairly the jury’s ability to apportion the damages 

to account only for the value attributable to the infringing features.”  Id. at 1228. 

 As set out above, Wi-LAN uses a three-pronged approach to arrive at a reasonable 

royalty rate in this case.  That approach involves the use of Dr. Madisetti’s benefits 

analysis, Mr. Kennedy’s infrastructure analysis and Mr. Kennedy’s analysis of Wi-LAN’s 

licensing history.  Apple moves to exclude all three of these approaches.  The Court has 

discussed these approaches in its previous orders, but as the parties’ arguments and the 

record have evolved, so has the Court’s understanding of Wi-LAN’s methodology and its 

application to the facts of this case.  With the benefit of this expanded record, the Court 

addresses each of these approaches below.     

A. The Benefits Methodology 

The benefits methodology is Wi-LAN’s lead approach in its damages case.  Wi-

LAN is relying on this approach for all of the claims at issue:  claims 26 and 27 of the ‘145 

Patent (the voice quality claims), claim 9 of the ‘145 Patent (the timer/uploading claim) 

and claim 1 of the ‘757 Patent (the modulation/downloading claim).  Apple’s arguments 

on this methodology have focused primarily on the voice quality claims, and thus, the 

Court’s orders have also focused on that aspect of this methodology.  However, Apple has 

argued consistently that Wi-LAN’s benefits analysis of the upload and download speed 

claims should also be excluded.  Accordingly, the Court will address both aspects of this 

analysis.   
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1. Upload and Download Speeds 

Turning first to the upload and download speed claims, Apple argues the analysis of 

the benefits of these claims is hopelessly flawed because it relies on products that do not 

practice the claimed inventions.  More specifically, Apple argues the products that were 

tested use the LTE standard rather than the VoLTE standard, which is the standard Wi-

LAN relied on to prove infringement.  In all of the briefs on this issue, Wi-LAN does not 

dispute this assertion.  Indeed, in its opposition to Apple’s first Daubert motion, it argued 

that Apple should have raised this issue by way of summary judgment, not through a 

Daubert motion.  (See ECF No. 352 at 9.)  Its subsequent opposition briefs relied on that 

initial response and the Court’s silence on this particular aspect of Wi-LAN’s benefits 

methodology.  In essence, Wi-LAN offered no substantive response to Apple’s argument.   

After reviewing all of the parties’ briefs, however, the Court agrees with Apple that 

this analysis was unreliable.  In order to be relevant to the valuation of the asserted claims, 

the tested products need to practice the claimed inventions.  The products Dr. Madisetti 

relied on did not do so.  Rather than practicing the VoLTE standard, which was the standard 

accused of infringement, the tested products practiced the LTE standard, and iPhones 

practicing that standard were found not to infringe Wi-LAN’s patents.  Because this 

methodology was not reliably applied to the facts of this case, it must be excluded.   

2. Voice Quality 

Turning to the voice quality claims, Wi-LAN has described the methodology to 

determine the benefits of these claims as one of “direct valuation,” and has explained that 

the methodology involves “building” the value of the invention “from the ground up.”  

(ECF No. 690 at 38.)  This is a unique approach to determining the value of an invention, 

particularly in a case like this involving a multi-component product.  Indeed, neither the 

Court nor the parties have identified another case where this kind of “bottom-up” approach 

to valuation has been used with these kinds of facts.  Rather, it appears the more traditional 

approach to determining valuation does just the opposite:  It starts at the top with the 

accused product and works down from there to determine the value of the patented 
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invention.  This presumptive approach is the reason for the apportionment requirement and 

the principles surrounding that requirement, namely the SSPPU and the entire market value 

rule. 

Wi-LAN’s decision to turn this approach on its head has lead to confusion and a lack 

of clarity as to exactly how its approach achieves the goal of valuing the patented invention.  

Indeed, it begs the question why Wi-LAN would create a new and novel approach to 

calculating damages when there is already an established and accepted practice for doing 

so.  The facts here are not unusual, and it is curious why a new and novel approach is 

necessary.   

Nevertheless, Wi-LAN acknowledges the general rule of apportionment and the 

need to apportion in this case, and asserts it has done so.  Apple disagrees, and complains 

that Wi-LAN is improperly relying on the entire market value rule, which Wi-LAN 

disputes.  Indeed, Wi-LAN’s response to Apple’s apportionment arguments appears to be 

either that its unique approach does not require apportionment in the traditional sense, 

and/or that apportionment is inherent in its bottom-up approach.  Regardless of which 

argument Wi-LAN is relying on, its position appears to be that neither the SSPPU nor the 

entire market value rule apply here given this methodology.   

Notably, application of these principles to the facts of this case would not support a 

finding that Wi-LAN’s methodology is reliable.  Apple has argued repeatedly that Wi-LAN 

has not used the SSPPU in this case, and although Wi-LAN disputes that argument, it fails 

to explain why the baseband processor was the “subscriber unit” for its infringement case, 

but the iPhone is the measuring stick for its damages case.  Also, Wi-LAN does not dispute 

that the infringing features of the accused product do not drive demand, which is a 

prerequisite to application of the entire market value rule.  Thus, applying these principles 

does not advance Wi-LAN’s position that this methodology is reliable.  But Wi-LAN fares 

no better in avoiding them.  Both of these principles, the SSPPU and the entire market 

value rule, are meant to aid the Court “in determining when an expert’s apportionment 
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model is reliable.”  CSIRO, 809 F.3d at 1302.  Without them, the Court is left without two 

firmly established markers of reliability.   

Lacking those markers, the Court is left to look elsewhere for indicia that Wi-LAN’s 

benefits methodology is reliable, and was reliably applied to the facts of this case.  As the 

proponent of this methodology, Wi-LAN “must explain the expert’s methodology and 

demonstrate in some objectively verifiable way that the expert has both chosen a reliable 

scientific method and followed it faithfully.”  Daubert v. Merrell Dow Pharmaceuticals, 

Inc., 43 F.3d 1311, 1319 n.11 (9th Cir. 1995).  It has not met that burden here for several 

reasons.  First, Wi-LAN can point to no other case in which this methodology has been 

used.  Second, the starting point for this methodology, Dr. Madisetti’s opinion about the 

benefits of the voice quality inventions, was based on a Signals Ahead report that tested 

Samsung phones, not the accused products.  Third, Dr. Madisetti’s own tests of the voice 

quality features of the accused products were not conducted pursuant to any scientific 

method.   

Wi-LAN claims that Apple conducted its own tests of the voice quality features of 

the accused products, or products substantially similar thereto, and the results of those tests 

support the Signals Ahead report and Dr. Madisetti’s test results,4 but as the Court has 

stated in its previous orders, the problem here is Wi-LAN’s correlation of the benefits of 

its inventions with improved voice quality, either with VoLTE in general or under loading 

conditions in particular, without sufficient evidence to support that correlation.  As 

reflected in the record, numerous companies and numerous patents contributed to the 

VoLTE standard and the corresponding improvements in the technology.  Wi-LAN 

continues to assert that its patents, and the particular claims being asserted here, caused 

these improvements and benefits, but that is not a valid assumption based on the evidence.  

Wi-LAN’s revised methodology does not address the Court’s concerns with these 

                                                

4  These tests are the subject of the pending motion before the Magistrate Judge.   
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underlying, unwarranted assumptions, specifically, that the improved voice quality with 

VoLTE is attributable to the asserted claims.  Instead, Wi-LAN makes a different 

assumption, namely that its inventions caused the improvements and benefits in voice 

quality during loading, but that assumption, too, is plagued by the same problems and 

concerns. 

Rather than addressing these concerns, Wi-LAN simply takes these problematic 

assumptions and wraps them in Dr. Prince’s survey evidence and Mr. Kennedy’s resulting 

valuation of the inventions.  However, “[b]eginning from a fundamentally flawed premise 

and adjusting it based on legitimate considerations specific to the facts of the case 

nevertheless results in a fundamentally flawed conclusion.”  Uniloc, 632 F.3d at 1317.  

Based on all of the factors discussed above, the Court finds Wi-LAN’s benefits 

methodology is not reliable and was not reliably applied to the facts of this case.    

Accordingly, the Court grants Apple’s motion to exclude this methodology.       

B. The Infrastructure Analysis 

 Wi-LAN’s second methodology involves Mr. Kennedy’s infrastructure analysis.  

Apple argues this analysis should be excluded as unreliable because it is not apportioned 

to the value of the inventions and is speculative and unscientific.  The Court agrees.   

 As with the benefits methodology discussed above, neither the Court nor the parties 

have identified any other case in which the value of an invention has been measured by the 

cost to improve the infrastructure in the relevant field.  Although the determination of a 

reasonable royalty “encompasses fantasy and flexibility,” Fromson v. Western Litho Plate 

and Supply Co., 853 F.2d 1568, 1575 (Fed. Cir. 1988), Mr. Kennedy’s infrastructure 

analysis is entirely speculative.  Indeed, he himself admitted that this alternative was “not 

economically feasible[.]”  (ECF No. 506 at 628) (“So obviously, you know, Apple would 

not be arguing for this as an alternative, but Wi-LAN would be pointing it out to Apple, 

hey, here’s one thing you could do, but you really can’t.  It’s just not economically feasible 

to do.”)  Because Mr. Kennedy’s infrastructure analysis is based entirely on “subjective 
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belief or unsupported speculation[,]” Daubert, 509 U.S. at 590, Apple’s motion to exclude 

this methodology is granted.   

C. The Licensing History Analysis 

 Wi-LAN’s third and final methodology for calculating damages involves an analysis 

of Wi-LAN’s licensing history.  Here, Apple does not challenge the reliability of the 

methodology itself, but rather challenges Wi-LAN’s application of the methodology to the 

facts of this case.  Specifically, Apple takes issue with Wi-LAN’s use of its Rate Sheets, 

the  and its licenses with Doro, Unecto and Vertu.   

On the Rate Sheets, the Court has already held their admission was prejudicial.  (See 

ECF No. 619 at 4.)  The Court reached the same conclusion on the .  

(Id.)   

The Court also found Wi-LAN did not show the  was 

comparable to the hypothetical license the parties would have negotiated in this case, and 

that it was therefore inadmissible.  (Id.)  Wi-LAN ignores this finding and persists in 

arguing that comparability is a jury issue, not a basis for exclusion.  However, the Court 

disagrees with that argument.  Although the jury may decide what weight to give to the 

licenses that are admitted, whether the licenses are sufficiently comparable, and hence, 

admissible, is a question for the Court.  See Laser Dynamics, 694 F.3d at 78-81 (granting 

new trial because damages testimony relies on licenses that were not comparable and 

therefore not relevant).   

Wi-LAN also argues the  is a “real-world” license, and 

therefore admissible.  However, the Court disagrees with that argument, as well.  

Presumably, all of the licenses the parties rely on in the hypothetical negotiation analysis 

are “real-world” licenses, but that does not automatically render them admissible.  They 

must still be comparable to the hypothetical license being negotiated by the parties, and the 

 

 

Case 3:14-cv-02235-DMS-BLM   Document 714   Filed 10/01/19   PageID.35166   Page 14 of 16

Appx57

CONFIDENTIAL MATERIAL OMITTED

Case: 20-2011      Document: 17     Page: 149     Filed: 11/20/2020



 

15 

14cv2235 DMS (BLM) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

.     

Even if the  was comparable, the Court would still find it 

inadmissible because the way it is being used, , “skew[s] 

unfairly the jury’s ability to apportion the damages to the infringing features.”  Ericsson, 

773 F.3d at 1228.  As Mr. Kennedy admitted during his testimony at the first trial, the 

 

 

 

 

 

 

  

 

 

 

 

 

 

.   

The only other licenses Wi-LAN relies on in its licensing history analysis are those 

with Doro, Unecto and Vertu.  Apple argues Mr. Kennedy failed to apportion these 

licenses, just as he did with the , therefore Mr. Kennedy’s opinions on 

these licenses must also be excluded.  Wi-LAN again disagrees with Apple on the law, 

asserting there is no requirement that experts “unpack” prior licenses.   

The Federal Circuit recognizes that prior licenses “are almost never perfectly 

analogous to the infringement action.”  Id. at 1227 (citing VirnetX, 767 F.3d at 1330).  
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However, it has also stated, “[t]estimony relying on licenses must account for such 

distinguishing facts when invoking them to value the patented invention.”  Id.  Here, Mr. 

Kennedy pointed out to the jury that Doro, Unecto and Vertu were much smaller companies 

than Apple, but that was the only distinguishing feature he called out.  Notably, he failed 

to account for the fact that these licenses were to Wi-LAN’s entire patent portfolio, not just 

the patents, or four claims, at issue in this case.  Clearly, this is a distinction that needs to 

be accounted for.  However, the Court cannot say Mr. Kennedy’s failure to do so renders 

his opinions on these licenses inadmissible.  As stated above, the focus of the Daubert 

inquiry is on the methodology, not the expert’s conclusions or opinions.  The issues 

surrounding the Doro, Unecto and Vertu licenses are more properly the subject of cross-

examination rather than a basis for excluding Mr. Kennedy’s opinions.  Accordingly, the 

Court denies Apple’s motion to exclude this aspect of Mr. Kennedy’s testimony.    

III. 

CONCLUSION 

 For the reasons set out above, the Court grants in part and denies in part Apple’s 

motion.  Specifically, the Court denies the motion as to Mr. Kennedy’s opinions on the 

Doro, Unecto and Vertu licenses, and grants the remainder of the motion.   

 IT IS SO ORDERED.  

Dated:  September 30, 2019  
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UNITED STATES DISTRICT COURT 

SOUTHERN DISTRICT OF CALIFORNIA 

 

APPLE INC., 

Plaintiff, 

v. 

WI-LAN, INC., 

Defendant. 

 Case No.:  14cv2235 DMS (BLM) 

 

ORDER(1) DENYING APPLE INC.’S 

RENEWED MOTION FOR 

JUDGMENT AS A MATTER OF 

LAW AND/OR MOTION FOR NEW 

TRIAL AND (2) GRANTING WI-

LAN’S MOTION FOR PRE-

JUDGMENT AND POST-

JUDGMENT INTEREST 

AND ALL RELATED 

COUNTERCLAIMS. 

 

 

 This case comes before the Court on Apple Inc.’s renewed motion for judgment as 

a matter of law and/or motion for a new trial, and Wi-LAN’s motion for pre-judgment and 

post-judgment interest.  Wi-LAN opposes Apple’s motion.  Apple does not oppose Wi-

LAN’s request for post-judgment interest, but does oppose Wi-LAN’s request for pre-

judgment interest.  After reviewing the parties’ briefs, the record, and the relevant legal 

authority, the Court denies Apple’s motion and grants Wi-LAN’s motion. 

I. 

APPLE’S MOTION 

Apple moves for judgment as a matter of law and/or a new trial following the retrial 

on damages.  As stated in this Court’s previous orders, “[a] Rule 50(b) motion for judgment 
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as a matter of law is not a freestanding motion.  Rather, it is a renewed Rule 50(a) motion.”  

E.E.O.C. v. Go Daddy Software, Inc., 581 F.3d 951, 961 (9th Cir. 2009).  Federal Rule of 

Civil Procedure 50(a)(1) provides:   

If a party has been fully heard on an issue during a jury trial and the court 

finds that a reasonable jury would not have a legally sufficient evidentiary 

basis to find for the party on that issue, the court may: 

  

(A) resolve the issue against the party; and  

 

(B) grant a motion for judgment as a matter of law against the party on a claim 

or defense that, under the controlling law, can be maintained or defeated only 

with a favorable finding on that issue.   

 

Fed. R. Civ. P. 50(a)(1).  In the Ninth Circuit, “‘[j]udgment as a matter of law is appropriate 

when the evidence presented at trial permits only one reasonable conclusion.’”  Torres v. 

City of Los Angeles, 548 F.3d 1197, 1205 (9th Cir. 2008) (quoting Santos v. Gates, 287 

F.3d 846, 851 (9th Cir. 2002)).  “In other words, ‘[a] motion for a judgment as a matter of 

law is properly granted only if no reasonable juror could find in the non-moving party’s 

favor.’”  Id. (quoting El-Hakem v. BJY Inc., 415 F.3d 1068, 1072 (9th Cir. 2005)).  When 

considering a motion for judgment as a matter of law, the court must view the evidence 

“‘in the light most favorable to the nonmoving party, and all reasonable inferences must be 

drawn in favor of that party.’”  Id. at 1205-06 (quoting LaLonde v. County of Riverside, 

204 F.3d 947, 959 (9th Cir. 2000)).   

Federal Rule of Civil Procedure 59 provides:  “The court may, on motion, grant a 

new trial on all or some of the issues-and to any party-as follows: (A) after a jury trial, for 

any reason for which a new trial has heretofore been granted in an action at law in federal 

court[.]”  Fed. R. Civ. P. 59(a)(1)(A).  “A trial court should grant a motion for a new trial 

if (1) the jury instructions were erroneous or inadequate, (2) the court made incorrect and 

prejudicial admissibility rulings, or (3) the verdict is contrary to the great weight of the 

evidence.”  Chiron Corp. v. Genentech, Inc., 363 F.3d 1247, 1258 (Fed. Cir. 2004) 

(citations omitted).     
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Here, Apple raises many of the same arguments on damages it has raised throughout 

this case, namely that Wi-LAN failed to apportion its damages, its evidence was 

speculative and arbitrary, and its damages case was not based on the smallest saleable unit.  

The Court has addressed these issues numerous times in this case, and declines to rehash 

the parties’ arguments or its own analysis here.  Suffice it to say, Apple has not met the 

standard for either judgment as a matter of law or a new trial and/or remittitur on damages.  

The Court cannot say a reasonable jury did not have a sufficient evidentiary basis for the 

verdict in this case, or that there are grounds for a new trial.  Accordingly, Apple’s motion 

is denied.   

II. 

WI-LAN’S MOTION 

Wi-LAN moves for pre-judgment interest at the California statutory rate of seven 

percent and post-judgment interest pursuant to 28 U.S.C. § 1961(a).  Apple does not oppose 

Wi-LAN’s request concerning post-judgment interest, but does oppose Wi-LAN’s request 

for pre-judgment interest at the California statutory rate.  Apple argues pre-judgment 

interest should be calculated at the one-year U.S. Treasury Bill rate, which Wi-LAN asserts 

is an average of one percent.  Apple also contends Wi-LAN should not receive pre-

judgment interest between the time of the first jury verdict and the judgment because Wi-

LAN caused that delay.   

In a recent decision, the Federal Circuit stated district courts have “’wide latitude in 

the selection of interest rates,’” and that permissible interest rates include “statutory rates 

set by states, U.S. Treasury bill rate, and the prime rate.”  Schwendimann v. Arkwright 

Advanced Coating, Inc., 959 F.3d 1065, 1076 (Fed. Cir. 2020).  In other patent cases, this 

Court has used the California statutory rate because it has better fulfilled the purpose of 

pre-judgment interest, which is “to ensure that the patent owner is placed in as good a 

position as he would have been in had the infringer entered into a reasonable royalty 

agreement.”  General Motors Corp. v. DevexCorp., 461 U.S. 648, 655 (1983).  See KFx 

Medical Corp. v. Arthrex, Inc., Case No. 11cv1698 DMS (BLM), ECF No. 348; Carl Zeiss 
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Vision Int’l GmbH v. Signet Armorlite, Inc., Case No. 07cv0894 DMS (DHB), ECF No. 

1558.  The Court finds no reason to deviate from that conclusion in this case.  Accordingly, 

the Court grants Wi-LAN’s request for pre-judgment interest at the California statutory 

rate.  The Court also rejects Apple’s argument that pre-judgment interest should not be 

awarded for the time between the first jury verdict and the judgment.  Contrary to Apple’s 

assertion, any delay between the first jury verdict and the judgment cannot be attributed 

solely to Wi-LAN.  All counsel, parties and the Court had scheduling issues that impacted 

the pace of the litigation. 

III. 

CONCLUSION AND ORDER 

For the reasons set forth above, the Court denies Apple’s motion for judgment as a 

matter of law and/or for a new trial, and grants Wi-LAN’s motion for pre-judgment and 

post-judgment interest.  The Court will enter a separate judgment consistent with this 

Order, the other orders of this Court and the jury verdicts.   

IT IS SO ORDERED. 

Dated:  June 15, 2020  
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[PROPOSED] FINAL JUDGMENT 

 CASE NO. 3:14-cv-1507-DMS (BLM) 
 

Pursuant to Rule 58 of the Federal Rules of Civil Procedure, the Court enters 

judgment as follows:  

1. Claims 9, 26, and 27 of U.S. Patent No. 8,457,145 (“the ’145 Patent”) 

and Claim 1 of U.S. Patent No. 8,537,757 (“the ’757 patent) are not invalid.  

2. Apple has directly infringed claims 9, 26, and 27 of the ’145 Patent 

and claim 1 of the ’757 Patent for the products accused in this litigation, namely 

the iPhone 7, iPhone 7 Plus, iPhone 6s, iPhone 6s Plus, iPhone SE, iPhone 6, and 

iPhone 6 Plus (“Infringing Products”).  

3. Damages in the amount of $85.23 million (at a rate of $0.45 per unit 

for 189.4 million units) are hereby awarded to Wi-LAN for Apple’s infringement 

of claims 9, 26, and 27 of the ’145 Patent and claim 1 of the ’757 Patent occurring 

through May 21, 2019 for the Infringing Products.  

4. For Apple’s counterclaims and defenses as to the ’145 and ’757 

Patents, judgment is entered in favor of Wi-LAN.   

5. All other claims, counterclaims, and defenses as to other previously 

asserted patents are dismissed with prejudice.  

6. Wi-LAN is entitled to pre-judgment interest at the California statutory 

rate of seven percent per annum from September 25, 2014 through the entry of this 

judgment on June 16, 2020.   

7. Pre-judgment interest in the amount of $23.747 million is hereby 

awarded to Wi-LAN.   

8. Wi-LAN is entitled to post judgment interest at the rate set forth in 28 

U.S.C. § 1961 as of this date judgment is entered until the date this judgment is 

satisfied. 

9. Wi-LAN shall file its bill of costs1 the later of (i) 60 days after entry 

of a mandate from the Federal Circuit, (ii) 60 days after termination of the appeal, 

                                           
1 To the extent that Wi-LAN determines that it will file a motion for attorney’s fees 
it shall be due at the same time as the bill of costs. 

Case 3:14-cv-02235-DMS-BLM   Document 906   Filed 06/16/20   PageID.41809   Page 2 of 3

Appx65

Case: 20-2011      Document: 17     Page: 157     Filed: 11/20/2020



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 
 

   
[PROPOSED] FINAL JUDGMENT 

 CASE NO. 3:14-cv-1507-DMS (BLM) 
 

or (iii) 60 days after the time for filing an appeal has expired.  

10. As to the iPhone 8, 8 Plus, X, Xs, Xs Max, and Xr sold by Apple 

through May 21, 2019, the parties are working on a separate stipulation and 

agreement to provide royalties consistent with this judgment and are reserving their 

respective rights.  

 

ALL RELIEF NOT EXPRESSLY GRANTED HEREIN, OR RESERVED 

UNTIL FURTHER PROCEEDINGS, IS DENIED. THIS IS A FINAL 

JUDGMENT. 

 

IT IS SO ORDERED. 

 
Dated: June 16, 2020 

_______________________________ 
HON. DANA M. SABRAW 
United States District Court Judge 
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ADAPTIVE CALL ADMISSION CONTROL 
FOR USE IN A WIRELESS 

COMMUNICATION SYSTEM 

RELATED APPLICATIONS 

This application is a continuation of US. application Ser. 
No. 12/414,363, ?led Mar. 30, 2009, which is a continuation 
ofU.S. application Ser. No. 11/693,546, ?led Mar. 29, 2007, 
now US. Pat. No. 7,529,204, which is a continuation ofU.S. 
application Ser. No. 11/350,464, ?led Feb. 8, 2006, now US. 
Pat. No. 7,289,467, which is a divisional of US. application 
Ser. No. 10/032,044, ?led Dec. 21, 2001, now US. Pat. No. 
7,023,798, which claims priority to US. provisional patent 
application Ser. No. 60/258,428, ?led Dec. 27, 2000, all 
entitled ADAPTIVE CALL ADMISSION CONTROL FOR 
USE IN A COMMUNICATION SYSTEM, all of which are 
incorporated herewith in their entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to communication systems 

and to a system and method for implementing adaptive call 
admission control in such systems. 

2. Description of the Related Art 
A wireless communication system facilitates two-way 

communication between a plurality of subscriber units (?xed 
and portable) and a ?xed network infrastructure. Exemplary 
communication systems include mobile cellular telephone 
systems, personal communication systems (“PCS”), and 
cordless telephones. An objective of these wireless commu 
nication systems is to provide communication channels on 
demand between the subscriber units and their respective 
base stations in order to connect a subscriber unit end user 
with the ?xed network infrastructure (usually a wire-line 
system). In the wireless systems having multiple access 
schemes, a time “frame” is used as the basic information 
transmission unit. Each frame is sub-divided into a plurality 
of time slots. Subscriber units typically communicate with 
their respective base station using a “duplexing” scheme thus 
allowing for the exchange of information in both directions of 
the connection. 

Transmissions from the base station to the subscriber units 
are commonly referred to as “downlink” transmissions. 
Transmissions from the subscriber units to the base station are 
commonly referred to as “uplink” transmissions. Depending 
upon the design criteria of a given system, wireless commu 
nication systems have typically used either time division 
duplexing (“TDD”) or frequency division duplexing 
(“FDD”) methods to facilitate the exchange of information 
between the base station and the subscriber units. 

SUMMARY OF THE INVENTION 

The systems and methods have several features, no single 
one of which is solely responsible for its desirable attributes. 
Without limiting the scope as expressed by the claims which 
follow, its more prominent features will now be discussed 
brie?y. After considering this discussion, and particularly 
after reading the section entitled “Detailed Description” one 
will understand how the features of the system and methods 
provide several advantages over traditional communication 
systems. 
One aspect is a communication system that is con?gured to 

control the admission of new connections and the suspension 
of existing connections between a base station and customer 
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2 
premise equipments (CPEs), wherein the base station and the 
CPEs are each con?gured to increase or decrease the robust 
ness of their transmission modulation technique by adapting 
their PHY mode. The system comprises a ?rst CPE having a 
?rst modem con?gured to modulate data in a communication 
link using a ?rst current PHY mode and a ?rst planned PHY 
mode, a second CPE having a second modem con?gured to 
modulate data in a communication linkusing a second current 
PHY mode and a second planned PHY mode, and a base 
station having a third modem con?gured to transmit and 
receive data to and from the ?rst and second CPEs. The 
system further comprises a call admission control (CAC) 
module con?gured to determine whether to allow a new con 
nection between the ?rst CPE and the base station or between 
the second CPE and the base station based on a comparison of 
a total air link line rate between the ?rst and second CPEs and 
the base station, wherein the total air link line rate is based on 
a reference PHY mode, with a bandwidth commitment value 
between the base station and the ?rst and second CPEs, 
wherein the bandwidth commitment is based on the ?rst and 
second planned PHY modes. 
Another aspect is a method for controlling the admission of 

connections in a wireless communication system between a 
base station and associated CPEs, including a requesting 
CPE. The method comprises receiving a request for a new 
connection from a requesting CPE, summing the hard band 
width commitments between a base station and associated 
CPEs, including the new connection and existing connec 
tions, based on a planned PHY mode for each connection, and 
determining an air link line rate between the base station and 
the associated CPEs based on a reference PHY mode. The 
method further includes if the air link line rate exceeds the 
hard bandwidth commitments, accepting the new connection 
and determining a second hard bandwidth commitments for 
the existing connections between the base station and the 
associated CPEs based on a current PHY mode for each 
connection, else denying the new connection. The method 
still further includes if the air link line rate exceeds the second 
hard bandwidth commitments, allocating air link resources to 
the new connection, else determining whether additional air 
link resources are available, and if additional air link 
resources are available, allocating the air link resources to the 
new connection, else suspending at least one of the existing 
connections between the base station and the associated 
CPEs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a simpli?ed block diagram of a wireless commu 
nication system including a base station and one or more 
CPEs. 

FIG. 2 is an illustration of the structure of a Time Division 
Duplex (“TDD”) frame. 

FIG. 3 is a block diagram ofa modem. 
FIG. 4 is a ?owchart illustrating the process of adaptively 

adjusting a PHY mode for an uplink connection between the 
base station and a CPE. 

FIG. 5 is a ?owchart illustrating the process of precedence 
being applied to existing connections between the CPE and 
the base station. 

FIG. 6 is a ?owchart illustrating the process of call admis 
sion control to a new connection between a CPE and the base 
station. 

DETAILED DESCRIPTION 

The following detailed description is directed to certain 
speci?c embodiments of the invention. However, the inven 
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tion can be embodied in a multitude of different systems and 
methods. In this description, reference is made to the draw 
ings wherein like parts are designated with like numerals 
throughout. 

In connection with the following description many of the 
components of the various systems, some of which are 
referred to as a “module,” can be implemented as software, 
?rmware or a hardware component con?gured to perform one 
or more functions or processes. Hardware components can 

include, for example, a Field Programmable Gate Array 
(FPGA) or Application-Speci?c Integrated Circuit (ASIC). 
Such components or modules may reside on the addressable 
storage medium and con?gured to execute on one or more 

processors. Thus, a module may include, by way of example, 
components, such as software components, object-oriented 
software components, class components and task compo 
nents, processes, functions, attributes, procedures, subrou 
tines, segments of program code, drivers, ?rmware, micro 
code, circuitry, data, databases, data structures, tables, arrays, 
and variables. The functionality provided for in the compo 
nents and modules may be combined into fewer components 
and modules or further separated into additional components 
and modules.Additionally, the components and modules may 
advantageously be implemented to execute on one or more 

computers. 
FIG. 1 is a block diagram of an exemplary wireless com 

munication system 100. Alternatively, the methods and sys 
tems herein disclosed can be implemented in wired commu 
nication systems (not shown). One exemplary broadband 
wireless communication system is described in US. Pat. No. 
6,016,311, by Gilbert et al., issued Jan. 18, 2000, entitled 
“Adaptive Time Division Duplexing Method and Apparatus 
for Dynamic Bandwidth Allocation within a Wireless Com 
munication System,” hereby incorporated by reference. The 
system 100 includes a base station 102 and at least one cus 
tomer premise equipment. The system depicted in FIG. 1 
shows three CPEs 104(a)-(c). More or fewer CPEs can be 
used. The CPEs and the base station receive and transmit data 
along wireless communication links 110(a)-(c), 112(a)-(c). 

FIG. 1 does not show buildings or other physical obstruc 
tions (such as trees or hills, for example), that may cause 
channel interference between data from communication links 
110, 112. The CPEs 104 and the base station 102 communi 
cate by transmitting their data as radio frequency signals. The 
term channel refers to a band or range of radio frequencies of 
suf?cient width for communication. For example, the range 
of frequencies from 26.500 GHZ to 26.525 GHZ would pro 
vide a 25 MHZ wide channel. Although the following discus 
sion uses the example of a system that transmits information 
within the Local Multi-Point Distribution Services (LMDS) 
band at frequencies of approximately 28 GHZ, the invention is 
not so limited. Information can be transmitted at various 
frequencies and ranges including, for example, 10 GHZ to 66 
GHZ using Quadrature Amplitude Modulation (QAM) sym 
bols. The systems and methods described herein can also be 
used in a Multichannel Multi-point Distribution Service 
(MMDS) which operates below 10 GHZ. In the MMDS, 
Orthogonal Frequency Division Multiplexing (OFDM) sym 
bols may be transmitted between the base station and CPEs as 
an alternative to single carrier QAM modulation. In such a 
system, the methods and systems are applied to one or more 
of the OFDM subchannels. 

Referring again to FIG. 1, the communication links 110(a), 
110(1)), 110(0) are referred to as downlinks (i.e., from the base 
station 102 to the CPE’ s 104) and can operate on a point (base 
station)-to-multi-point (CPE’s) basis. Transmissions to and 
from the base station 1 02 can be directional in nature, and thus 
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4 
limited to a particular transmission sector 106 of the base 
station 102. Within a given sector 106, CPEs 104(a), 104(1)), 
104(0) receive the same transmission along their respective 
downlinks 110(a), 110(1)), 110(0). To distinguish between 
data intended for a speci?c CPE, the CPEs can monitor con 
trol information in their respective downlink 110(a), 110(1)), 
110(0) and typically retain only the data intended for them. In 
communication systems that have multiple sectors, the base 
station 102 can include a sectored active antenna array (not 
shown) which is capable of simultaneously transmitting to 
multiple sectors. In one embodiment of the system 100, the 
active antenna array transmits to four independent sectors. 
The communication links 112(a), 112(1)), 112(0) are 

referred to as an uplink (i.e., from the CPEs 104 to the base 
station 102) and can operate on a point-to-point basis. Thus, 
in FIG. 1, each CPE 104(a), 104(1)), 104(0) originates its own 
uplink 112(a), 112(1)), 112(0). Communication with the base 
station 102 is bi-directional and can be multiplexed on the 
basis of Time Division Duplexing (TDD). For a TDD trans 
mission from, for example, CPE 104(a), CPE 104(a) would 
send its data along communication link 112(a) to the base 
station 102 during a preassigned time slot in a transmission 
frame. The speci?c frame structures of the uplink and down 
link will be discussed further below. 

Alternatively, the system can employ Frequency Division 
Duplexing (FDD). In such an FDD system, duplexing of 
transmissions between the base station and the CPEs is per 
formed in the frequency domain. Different sets of frequencies 
are allocated for uplink and downlink transmissions. The 
systems and methods described herein can be used in such an 
FDD system. 

Each CPE 104 is further coupled to a plurality of end users 
that may include both residential and business customers. 
Each customer can have one or more connections between the 

CPE and the base station. Consequently, each end user con 
nection can have different and varying usage and bandwidth 
requirements. Each CPE 104(a)-(c) may service several hun 
dred or more end users, but at least one end user will be 

assigned to transmit and receive data via at least one connec 
tion through each CPE 104. 
The data transmitted along the communication links 110, 

112 is in analog form, and thus a modem 108 is used to 
modulate the digital data prior to transmission. FIG. 1 illus 
trates the modem 108 being located at the base station 102, 
however, a similar or identical modem 108 may be used at the 
other end of the downlinks 110(a), 110(1)), 110(0) to demodu 
late the received analog data. Thus, the modems 108 in the 
base station and each CPE are used for uplinking data from 
the CPEs to the base station and for downlinking data from 
the base station to the CPEs. 

The base station and CPEs can use adaptive modulation 
and forward error correction (FEC) schemes to communicate. 
Adaptive modulation, or adaptable modulation density, 
includes varying the bit per symbol rate modulation scheme, 
or modulation robustness, of downlinks and uplinks transmit 
ted between CPEs and the base station. Examples of such 
modulation schemes include quadrature amplitude modula 
tion-4 (QAM-4), QAM-16, QAM-64, and QAM-256. If 
QAM-4 is used, each resulting symbol represents two bits. If 
QAM-64 is used, each resulting symbol represents six bits. 
Adaptive FEC includes varying the amount of error correc 
tion data that is transmitted in the downlink and/ or uplink. 
Channel characteristics, for example the modulation and 
FEC, for the downlink and/or uplink can be varied indepen 
dently. For ease of explanation, the phrase “PHY mode” is 
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used to indicate characteristics of a communication channel 
or link, including for example, modulation scheme and/ or an 
FEC. 

The PHY mode(s) planned for use in the sector 106 is 
normally determined as a function of the geographical rela 
tionship betWeen the base station 102 and the CPEs, the rain 
region, and the implementation or modern complexity of the 
CPEs. Examples of rain regions include rain regions A-Q. 
Recommendations for modeling the rain region’s effect on 
signal propagation can be found in Rec. ITU-R PN.837.1. 
Thus, a planned PHY mode may be different for the CPEs 
depending on the capabilities and transmission quality of 
each CPE 104 and base station 102 pair. For ease of explana 
tion, the phrase “planned PHY mode” is used to indicate the 
planned PHY mode for a CPE 104 and base station 102 pair 
as described above. 

Better environmental conditions, e. g., less distance, 
betWeen some CPEs (such as CPE 104(0) for example) and 
the base station 102 may permit the use of a less robust PHY 
mode by such CPEs as compared to a PHY mode used by 
CPEs located farther from the base station. For example, if 
CPE 104(0) is capable of receiving QAM-64 data coupled 
With achieving adequate transmission quality betWeen CPE 
104(0) and the base station 102, all data transmitted betWeen 
the CPE and the base station can be modulated using QAM 
64. In the same system CPEs 104(a), 104(b), Which, for 
example, are only capable of receiving QAM-4 data, Will only 
transmit and receive QAM-4 data. By using different or vari 
able PHY modes for different CPEs associated With a single 
base station, the communication system 100 as a Whole 
increases its bandWidth utilization. 

The transmission quality betWeen the base station 102 and 
a CPE 104 may not only vary betWeen each CPE and base 
station pair as described above, but may also vary over time, 
or betWeen the uplink and doWnlink transmissions of a single 
pair (i.e. asymmetrical transmissions). For example, in FIG. 
1, the transmission quality may signi?cantly decrease during 
a rain or snoW storm. When the link quality is decreased, there 
is an increased chance that transmitted data along communi 
cation links 110(a), 110(1)), 110(0), 112(0), 112(1)), 112(0) 
may be unrecognizable or lost to the receiving base station or 
CPE. To accommodate these time variations in link quality, 
the communication system 100 can dynamically adjust or 
“adapt” the PHY mode for each base station 102 and CPE 
104. In such an adaptive system, the bandWidth utilization of 
the communication system 100 further increases. 

FIG. 2 represents a time division duplexing (“TDD”) frame 
and multi-frame structure for use in communication system 
100. Frame 300 includes a doWnlink subframe 302 and an 
uplink subframe 304. The doWnlink subframe 302 is used by 
the base station 102 to transmit information to the CPEs 
104(a)-(0). In any given doWnlink subframe 302, all, some, or 
none of the transmitted information is intended for a speci?c 
CPE 104. The base station 102 may transmit the doWnlink 
subframe 302 prior to receiving the uplink subframe 304. The 
uplink subframe 304 is used by the CPEs 104(a)-(0) to trans 
mit information to the base station 102. 

Subframes 302, 304 are subdivided into a plurality of 
physical layer slots (PS) 306. Each PS 306 correlates With a 
duration of time. In FIG. 2, each subframe 302, 304 can be 
one-half millisecond in duration and include 400 PS for a total 
of 800 PS per frame 300. Alternatively, subframes having 
longer or shorter durations and With more or feWer PSs can be 
used. Additionally, the size of the subframes can be asym 
metrical and can be varied over time. 

Each doWnlink subframe 302 can include a frame control 
header 308 and doWnlink data 310. The frame control header 
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6 
308 includes information for the CPEs to synchronize With 
the base station 102. The frame control header 308 can 
include control information indicating Where a PHY mode 
change occurs in the doWnlink. The frame control header 308 
can also include a map of a subsequent uplink subframe 304. 
This map allocates the PSs 306 in the uplink subframe 304 
betWeen the different CPEs. The frame control header 308 
can further include a map of attributes of the doWnlink data 
310. For example, attributes may include, but are not limited 
to, the locations of the PSs 306 in the subframe 302 that are 
intended for each individual CPE. 
The doWnlink data 310 is transmitted using a pre-de?ned 

PHY mode or a sequence of PHY modes With three PHY 
modes A, B, and C depicted in FIG. 2 as an example. Indi 
vidual or groups of PSs 306 in the doWnlink subframe 302 are 
assigned to data intended for speci?c CPEs 104. For example, 
the base station 102 could assign PSs in one, some, or all of 
the PHY modes A, B, and C for transmitting data to CPE 
104(a). In FIG. 2, the data is divided into three PHY modes, 
Where PHY mode A (312(a)) is the most robust modulation 
(i.e. least prone to transmission errors caused by signal inter 
ference) and While PHY mode C (312(0)) is the least robust 
(i.e. most prone to transmission errors caused by signal inter 
ference). In betWeen these PHY modes is PHY mode B (312 
(19)). Additional PHY modes can also be used. 

Still referring to FIG. 2, the uplink subframe 304 comprises 
uplink data 314(a)-(n). The uplink subframe 304 is used by 
the CPEs 104(a)-(0) to transmit information to the base sta 
tion 102. The subframe 304 is subdivided into a plurality of 
PSs 306. Each CPE 104(a)-(0) transmits its information dur 
ing its allocated PS 306 or range of PSs 306. The PSs 306 
allocated for each CPE can be grouped into a contiguous 
block ofa plurality of data blocks 314(a)-(n). The CPEs use 
data blocks 314(a)-(n) to transmit the uplink subframe 304. 
The range of PSs 306 allocated to each block in the plurality 
of data blocks 314(a)-(n) can be selected by the base station 
102. The data transmitted in each data block 314(a)-(n) is 
modulated by the transmitting CPE. For example, CPE 104 
(a) modulates and transmits uplink data block 314(a). The 
same or different PHY modes can be used for each data block 

314(a)-(n). The data blocks 314(a)-(n) can also be grouped by 
PHY mode. 

During its data block, the CPE transmits With a PHY mode 
that is selected based on measured channel parameters from 
its prior transmission(s). Similarly, the base station can select 
a doWnlink PHY mode for a communication link based on 

measured channel parameters from its prior transmission(s). 
The process for selecting a PHY mode Will be explained in 
more detail beloW. The measured channel parameters can be 
included in the uplink subframe 304 for transmission by the 
CPEs to the base station or can be included in the doWnlink 
subframe 302 for transmission by the base station to the CPE. 
Once received, the base station or CPE can utilize the channel 
parameters to determine if the PHY mode of the doWnlink 
subframe 302 or the uplink subframe 304 should be changed. 
Each CPE 104 can receive all doWnlink transmissions that 

are modulated using its current PHY mode or are modulated 
using a more robust PHY mode than its current PHY mode. 
The frame control header 308 is typically modulated using 
the most robust PHY mode to ensure that all CPEs 104(a)-(0) 
may receive it. Because each CPE receives the frame control 
header, each CPE 104 is initially synchronized With the 
doWnlink subframe 302 at the beginning of the frame 300. 
The doWnlink subframe can be sorted by robustness, Which 
alloWs each CPE to maintain synchronization during the sub 
sequent portion of the doWnlink that could include data for 
that CPE. 
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FIG. 3 is a block diagram ofa modem 108 Which can be 
used to modulate/demodulate data in the Wireless communi 
cation system 100 described above. The modem 108 is used to 
control the number and quality of existing and neW connec 
tions betWeen the CPEs and base station. Modems 108 are 
used by the base station 102 and CPEs 104 to modulate and 
demodulate data. For ease of description, the modem 108 Will 
noW be described With reference to the base station 102. 

The modem 108 can include a control section 108(a) and a 
modem section 108(b). The modem section 108(b) includes a 
receiver module 202 and a transmitter module 204. The con 
trol section 108(a) includes a call admission control (CAC) 
module 206, a Receive Signal Quality (RSQ) module 208, a 
precedence module 210, and a control module 212. Alterna 
tively, the functionality provided for by the control section 
108(a) can be separate from the modem 108. Further, the 
control section 108(a) components and modules may be com 
bined into feWer components and modules or further sepa 
rated into additional components and modules Within the base 
station 102 and/or CPE 104. 
At a base station 102, the transmitter module 204 converts 

digital data to an appropriately modulated analog signal com 
municated as a doWnlink 110, using for example, QAM 
modulation and FEC. The analog signal may also be up con 
verted to a carrier frequency prior to transmission. The 
receiver module 202 at the base station 102 demodulates an 
uplink 112(a), 112(1)), 112(0) and converts it back to digital 
form. When con?gured as a CPE 104(a), the transmitter 
module 204 converts digital data to an appropriately modu 
lated analog signal communicated as an uplink 112, using for 
example, QAM modulation and FEC. The analog signal may 
also be up converted to a carrier frequency prior to transmis 
sion. The receiver module 202 at the CPE 104 demodulates a 
doWnlink 110 and converts it back to digital form. 

The Wireless communication system 100 can provide 
“bandWidth-on-demand” to the CPEs. Thus, the uplink can 
include bandWidth requests for neW and existing connections 
from end users. The CPEs request bandWidth allocations 
from their respective base station 102 based upon the type and 
quality of service requested by the end users served by the 
CPE. A CPE or base station can continue an existing connec 
tion or alloW a neW connection depending on, for example, a 
user’ s de?ned quality of service, bandWidth needs, and trans 
mission quality. Thus, each end user potentially uses a differ 
ent broadband service having different bandWidth and latency 
requirements. Moreover, each user can select a portion(s) of 
their bandWidth to have variable priority levels, or prece 
dence. 

To this end, the type and quality of service available to the 
end users are variable and selectable. The amount of band 
Width dedicated to a given service can be determined by the 
information rate and the quality of service required by that 
service (and also taking into account bandWidth availability 
and other system parameters as Will be described beloW). For 
example, Tl -type continuous data services typically require a 
great deal of bandWidth having Well controlled delivery 
latency. Until terminated, these services require constant 
bandWidth allocation for each doWnlink subframe 302 and 
uplink subframe 304 in a frame 300 (see FIG. 2). In contrast, 
certain types of data services such as Internet Protocol data 
services (“TCP/IP”) are bursty, often idle (Which at any one 
instant may require Zero bandWidth), and are relatively insen 
sitive to delay variations When active. 

Referring again to FIG. 3, the Receive Signal Quality 
(RSQ) module 208 interfaces With the receiver module 202 
and the control module 212. The RSQ module 208 is con?g 
ured to monitor signal quality of the received uplink signal. In 
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a communication system that adapts PHY modes, the selec 
tion of a PHY mode can be based on channel parameters 
monitored/measured by the RSQ module 208. These channel 
parameters can include the signal to noise ratio (SNR) of the 
modulated data at the receiver module 202 at the base station 
102. A bit error rate (BER), at the base station 102 or CPE 
104, can also be used in selecting the PHY mode. For 
example, When the received signal drops beloW a threshold 
value for a SNR, a more robust PHY mode can be selected by 
the modem 108 for the connection. Signal quality can be 
measured over a period of time by the RSQ module 208, and, 
in response to changes in the signal quality, the control mod 
ule 212 determines if the PHY mode for the transmitting CPE 
should be changed. The control module 212 at the base station 
102 interfaces With the transmitter module 204 to control the 
PHY mode for the modem 108. Further, the control module 
212, via the transmitter module 204, can alert the transmitting 
CPE to change its PHY mode. Measuring signal quality over 
time helps avoid cyclic changes in the PHY mode due to 
transient changes in the communication link’s quality. 
The RSQ module at the CPE can measure signal quality for 

a signal that is transmitted by the base station 102 and 
received by the CPE. The CPE can alert the base station to 
change the base station’s transmitting PHY mode. In one 
embodiment, only the modem 108 at the base station 102 
includes the control module 212. In this embodiment, each 
CPE measures its oWn signal quality and transmits its value 
Within its uplink 112 to the base station 102. The control 
module 212 is then able to monitor the signal quality of the 
signal received by the CPEs to determine if the doWnlink 110 
PHY modes should be changed. 
The call admission control (CAC) module 206 determines 

What CPE to base station connections are alloWed at any given 
time. For example, the receiver module 202 can receive a 
request for a neW connection betWeen the CPE and base 
station in the uplink 112. The CAC module determines 
Whether to grant that request. This determination can be based 
on intrinsic factors relating to the neW connection as Well as 
communication system level factors. Examples of intrinsic 
factors are a quality of service and a type of service requested 
by the end user for the neW connection. The extrinsic factors 
are external to the neW connection. The extrinsic factors can 
include the type and quality of service for the existing con 
nections, Whether available bandWidth is allocated to the 
requesting CPE, the available bandWidth in the communica 
tion link, and the portion of the frame that is allocated for the 
uplink and doWnlink. An example of a type and quality of 
service that can be evaluated by the CAC module 206 are hard 
bandWidth commitments. 

The CAC module 206 can be con?gured to determine 
Whether there Will be enough bandWidth to support all of the 
connections betWeen the CPEs 104 and the base station 102. 
For example, the CAC module 206 can determine Whether 
there Will be enough bandWidth for hard bandWidth commit 
ments betWeen the base station and CPEs. These hard band 
Width commitments can include, for example, constant bit 
rate (CBR) connections, the minimum cell rate (MCR) por 
tion of a guaranteed frame rate (GFR) connections, and some 
function of sustainable cell rate (SCR) for variable bit rate 
(V BR) and variable bit rate real-time (VBR-rt) connections. 
Alternatively, hard bandWidth commitments could be the 
bandWidth measured, rather than calculated, that is necessary 
to provide the quality of service (QoS) desired for the con 
nection. For ease of explanation, the folloWing description 
uses hard bandWidth commitments as an exemplary type of 
connection. HoWever, the systems and methods disclosed 
herein are not so limited and can be applied to any type of 
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connection. Further, the systems and methods can be applied 
to one or more types of connections. 

The CAC module 206 determines Whether there is enough 
bandwidth to allow the neW connection. This can be deter 
mined by summing the hard bandWidth commitments for 
each connection on each CPE 104(a), 104(1)), 104(0) (see 
FIG. 1). Thus, each CPE Will have a hard bandWidth commit 
ment for its existing connections. All of the hard bandWidth 
commitments from the CPEs can then be summed to get the 
total hard bandWidth commitments for all of the existing 
connections through base station 102. The control module 
212 can perform these calculations. The CAC module 206 
compares the total hard bandWidth commitments to an air link 
line rate. The air link line rate is the amount of bandWidth 
available betWeen the CPEs and base station. If the air link 
line rate exceeds the total hard bandWidth commitments, the 
neW connection is alloWed. If the total hard bandWidth com 
mitments meet or exceed the air link line rate, the CAC 
module 206 denies the neW connection. 

In the communication system described above, each con 
nection betWeen the CPE 104 and base station 102 Will have 
a planned PHY mode. The planned PHY mode is used by the 
CAC module 206 in determining Whether to alloW the neW 
connection. As Will be explained beloW, the calculation of the 
total hard bandWidth commitments for any given sector 106 
(see FIG. 1) presents additional dif?culties for communica 
tion systems 100 Which adapt PHY modes. 

In communication systems 100 that adapt, or vary, their 
PHY modes, the available bandWidth necessary for existing 
connections can vary. Since each PHY mode used by the base 
station 102 and/or CPE 104 for its communication link 110 
(a)-(c), 112(a)-(c) is adaptive, the robustness of each com 
munication link can vary (see FIG. 1). As the robustness 
varies, the bandWidth allocated for an existing connection or 
neW connection Will also vary. 

In such communication systems, connections are alloWed 
to be modulated With PHY modes that are more or less robust 
than the planned PHY mode. Each end user connection can 
dynamically select its current PHY mode. This current PHY 
mode can be different than the planned PHY mode that Was 
planned for the connection. If a connection is modulated 
using a more robust PHY mode than the planned PHY mode, 
the connection Will exceed its allocated bandWidth. 

In an embodiment of a communication system 100 that 
adapts PHY modes, the CAC module 206 alloWs neW con 
nections With reference to a minimum air link line rate. The 
minimum air link line rate is a measure of bandWidth that 
Would be required if all of the existing connections betWeen 
the CPEs and base station Were modulated using a least e?i 
cient PHY mode regardless of Whether the least e?icient PHY 
mode is actually used. The least ef?cient PHY mode can 
include, for example, QAM-4 modulation With a maximum 
amount of FEC overhead bits. This method ensures that dur 
ing adverse Weather conditions each CPE Will be able to 
select its least e?icient PHY mode and transmit its data Within 
its assigned bandWidth Without losing its connection With the 
base station. In this embodiment, the CAC module 206 Will 
deny a neW connection if the neW connection Will cause the 
CPE to exceed its minimum air link line rate. The CAC 
module 206 can determine Whether to alloW or deny a neW 
connection in conjunction With the control module 212. Dur 
ing spells of good Weather, the CPE can select a less robust 
PHY mode for its current PHY mode. By selecting a less 
robust PHY mode, additional bandWidth betWeen the CPE 
and base station Would be freed up. HoWever, the communi 
cation system 100 is constrained from taking advantage of the 
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10 
freed up bandWidth When the decision to alloW neW connec 
tions is based upon the minimum air link line rate. 

In another embodiment of the communication system 100 
that adapts PHY modes, the CAC module 206 alloWs the CPE 
to take advantage of the freed up bandWidth. The CAC mod 
ule 206 limits neW connections based on a comparison of the 
bandWidth required for the connection if it is modulated using 
the CPE’s planned PHY mode With the available bandWidth. 
The available bandWidth is determined by summing the 
CPE’s hard bandWidth commitments that Would be used by 
the existing connections if those connections Were modulated 
using the planned PHY mode of the CPE. If the available 
bandWidth is equal to or exceeds the bandWidth required for 
the neW connection, the CAC module 206 Will alloW the 
connection. HoWever, if the CPE operates using a less robust 
PHY mode than its preferred PHY mode, there is the potential 
that data through the CPE Will be lost. 

In the presence of adaptive PHY modes and to take advan 
tage of the CPE’s planned PHY mode, the bit rate associated 
With each connection’ s PHY mode is compared. Connections 
at different PHY modes (modulation and FEC) effectively 
have different bit rates, or air link line rates, and thus are not 
directly compared. One method for comparing these bit rates 
is to normaliZe the PHY modes associated With each connec 
tion. 

Equation 1, beloW, can be used to normalize the bandWidth 
used for connections through an individual CPE. 

" Equation 1 
WCPE; = 2 ER * mod 

[:1 

Where WCPEZ- is a normaliZed value or Weight for the entire 
bandWidth used by an individual CPE. WCPEZ. is proportional 
to the equivalent bandWidth of its connections and the current 
modulation associated With each connection. Er is the number 
of bits per unit time that are transmitted by the CPE for a 
connection. Each connection is modulated using an associ 
ated PHY mode. The term mod is the inverse of the associated 
PHY mode ef?ciency that is used to modulate the connection. 
The bit/symbol rate for QAM-64 is 6, for QAM-l6 is 4, and 
for QAM-4 is 2. For example, if during a ?rst connection 
betWeen CPE 104(a) and the base station 102, 10,000 bits/ s 
Were transmitted using QAM-4, and during a second connec 
tion betWeen CPE 104(a) and the base station, 18,000 bits/ s 
Were transmitted using QAM-64, Equation 1 Would be: 

WCPEIO4(Q)I(IO,OOO bits/s*1/2 symbol/bit)+(l8,000 
bits/s*1/6 symbol/bit):8,000 bits/s. 

The 8,000 bits/s for CPE 104(a) is then added to WCPE104 
(b) and WCPEIO4(C) to determine a total normaliZed bandWidth 
for the CPEs in sector 106. 

Normalization is used to determine the effective hard band 
Width commitment usage through the modem 108. The CAC 
module 206 interfaces With the control module 212 to com 
pare the different PHY modes for the existing connections 
and the neW connection With the available bandWidth 
betWeen the base station 102 and CPEs 104. In this embodi 
ment, the control module 212 is con?gured to normaliZe each 
CPE’s air link line rate. Once the control module 212 has 
determined the normaliZed value for each CPE’s committed 
bandWidth requirements, the CAC module 206 can sum and 
compare them against a common air link line rate. 

Equation 2, beloW, can be used by the CAC module 206 to 
determine the total bandWidth used, i.e. WLMFW, by all of 
the CPEs in the sector. 
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" Equation 2 

WLink = z WCPEi 
[:1 

Where WCPEZ- is a normalized value or weight for the entire 
bandwidth used by an individual CPE in the sector. 

For example, with PHY modes of QAM-4, QAM-16, and 
QAM-64, each using the same FEC, QAM-4 requires 3 times 
the air link resources, or bandwidth, of QAM-64 and QAM 
16 requires 1.5 times the air link resources of QAM-64. In this 
example, the control module 212 can normalize to QAM-64. 
Thus, CPEs operating at QAM-64 would have their hard 
bandwidth commitments multiplied by a weight of 1, CPE’s 
operating at QAM-16 would have their hard bandwidth com 
mitments multiplied by a weight of 1.5, and CPE’s operating 
at QAM-4 would have their hard bandwidth commitments 
multiplied by a weight of 3. The CAC module 206 then sums 
these hard bandwidth commitments and compares the total 
against a line rate of a communication link operating entirely 
at the selected normalized PHY mode, QAM-64 with the 
single FEC. Alternatively, the control module 212 normalizes 
to QAM-4 by applying weights of 1/3 to QAM-64, 1/2 to 
QAM-16, and 1 to QAM-4. The selection of QAM-64 and 
QAM-4, each with a single FEC, for use as a normalization 
PHY mode are only examples. Any PHY mode could be used 
to de?ne the air link line rate for normalizing the connections 
between the CPEs and base station. 

Still referring to FIG. 3, the precedence module 210 will 
now be described. The precedence module 210 interfaces 
with the receiver module 202 and the control module 212 to 
apply a priority, or precedence, to one or more connections 
when less bandwidth is available than required to meet the 
hard bandwidth commitments. This can occur when the CAC 
module 206 is con?gured as described above to limit new 
connections based on planned PHY modes of the CPEs but 
some or all of the CPEs are operating at a more robust (less 
e?icient) current PHY mode. The precedence module 210 
determines which connection(s) are to be suspended. How 
ever, before connections are suspended, the base station 102 
can re-allocate bandwidth, that is not intended for hard band 
width commitments, among the CPEs to increase the avail 
able bandwidth for hard bandwidth commitments. Alterna 
tively or in addition to, in TDD systems, the base station 102 
can adjust the portion of a downlink subframe 302 and of an 
uplink subframe 304 in the frame 300 (see FIG. 2) to increase 
the available bandwidth for a CPE that requires additional 
bandwidth due to a change in the current PHY mode or the 
addition of a connection. However, if additional bandwidth is 
not available, the precedence module 210 selects which con 
nections from among the CPEs are suspended. 

Bandwidth problems can arise when one or more CPEs are 
using more robust PHY modes than their planned PHY modes 
for their connections. For example, if communication system 
100 was designed for 99.99% availability, a comparison 
would be made between a CPE’s geographical proximity to 
the base station and the communication system’s rain region. 
Based on this comparison, a planned PHY mode is selected 
for that CPE that allows it to operate at that planned PHY 
mode or a less robust PHY mode the entire year except for 
approximately 53 minutes. If a CPE exceeds a SNR or BER 
threshold and transmits its uplink using a more robust PHY 
mode than its planned PHY mode, it will require additional 
bandwidth for these 53 minutes. At least two things can occur 
during this 53 minutes depending on whether additional air 
link resources in the communication system 100 are avail 
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12 
able. Should additional bandwidth be needed when only a few 
existing connections, between the base station 102 and CPEs 
104 in sector 106, select a more robust PHY mode, the base 
station 102 may be able to reallocate the available bandwidth. 
Thus, if the communication system is suf?ciently under sub 
scribed, the CPE 104 can use the additional air link resources 
it requires when using a more robust PHY mode than its 
planned PHY mode during the 53 minutes. If many existing 
connections between the base station and CPEs are subject to 
similar adverse environmental conditions, the base station 
102 may be unable to accommodate the CPEs’ bandwidth 
requests. When the air link resources aren’t available, the 
precedence module 210 selects which of the existing connec 
tions from the CPEs 104 (a)-(c) to suspend. 

The precedence module 210 interfaces with the control 
module 212 to compare the bit rates for the existing connec 
tions through each CPE based on each CPE’s current PHY 
mode. While the CAC module 206 compares the planned 
PHY modes of the CPEs to determine whether a new connec 

tion is allowed, the precedence module 210 compares the 
current PHY modes to the selected reference air link line rate 
to determine if a suspension should occur. The control mod 
ule 212 is con?gured to compare the current PHY modes of 
the CPEs. As explained above, one method for comparing the 
PHY modes is normalization. Once normalized, the prece 
dence module 210 determines if additional bandwidth 
between the CPEs and base station is available. If additional 
bandwidth is available, the precedence module 210 can deter 
mine a margin value. If additional bandwidth is not available, 
the precedence module 210 selects which connections are 
going to be suspended. 
The precedence module 210 can be con?gured to suspend 

enough connections through the CPE that is requesting addi 
tional bandwidth until there is enough bandwidth to meet the 
remaining demand. The amount of outage during the year for 
the connections through the affected CPE 104 is planned 
based on the availability and rain region as discussed above. 
CPEs 104 located at greater distances from the base station 
102 or having limited visibility of the base station wouldmore 
likely be subject to the application of precedence. In this 
embodiment, CPE’s are penalized by their geographic prox 
imity to the base station 102. For example, the same CPEs, 
those that are barely able to meet their availability numbers at 
their planned PHY modes, would be the ?rst to have their hard 
bandwidth connections with the base station 102 suspended. 
These CPEs may receive the full brunt of the planned 53 
minutes per year outage. In contrast, other CPEs (in particu 
lar, those barely unable to meet the availability number at the 
next less robust PHY mode) would have plenty of bandwidth 
because connections through the geographically challenged 
CPE’s would be suspended before they need to drop to a more 
robust PHY mode and request additional bandwidth. 

Alternatively, the precedence module 210 can also ran 
domly select connections for suspension or select them in a 
round robin fashion. The precedence module 210 chooses 
connection to suspend from the entire set of connections that 
have hard bandwidth commitments through the CPEs in the 
sector 106. The CPEs subject to potential suspension include 
CPEs that may still be operating at their planned PHY mode. 
In this embodiment, the communication system 100 as a 
whole, and each individual connection still meets its avail 
ability numbers since the planned outage is evenly shared. For 
example, if a rain fade caused the base station 102 and CPEs 
to lose half of their bandwidth, each connection from among 
all of the CPEs would, on average, see only 26 minutes outage 
per year rather than 53 minutes. Thus, the precedence aspect 
of adaptive CAC can allow you to increase system availability 
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(26 minutes outage vs 53 minutes outage) or capacity. For 
example, operating a CPE 104 at a less robust PHY mode than 
Would typically be planned for the CPE increases the sys 
tem’ s capacity. The communication system can rely on adap 
tive CAC coupled With precedence to distribute the outage 
among all of the CPEs. This achieves the planned 53 minutes 
outage, but With increased modulation ef?ciency for the CPE 
operating at the less robust PHY mode. 

Further, the precedence module 210 can use levels in con 
junction With the random selection method discussed above 
When selecting Which connections to suspend. In this embodi 
ment, each connection betWeen the CPEs 104(a)-(c) and base 
station 102 is assigned a precedence level. Alternatively, each 
CPE is assigned a precedence level for its connections. For 
example, there are ?ve levels, one through ?ve, With prece 
dence level one being assigned to the most important connec 
tions and precedence level ?ve being assigned to the least 
important connections. The random selection of connections 
for suspension is applied as discussed above With reference to 
the second embodiment. HoWever, instead of applying the 
method of the second embodiment to all connections simul 
taneously, the precedence module 210 applies it based on 
each connection’s assigned precedence level. Continuing 
With the example above, the random selection Would be ini 
tially applied to connections assigned to precedence level 
?ve. If and When the precedence level ?ve connections are 
exhausted, the precedence module 210 applies the random 
selection process to connections assigned to precedence level 
four and so on until there is adequate bandWidth available for 
the remaining connections that have hard bandWidth commit 
ments. Thus, individual connections can be selected to have 
their uplink or doWnlink transmissions suspended in favor of 
other connections. 

Further, the precedence module 210 can alloW connections 
to continue to operate With their current PHY mode even 
When a ?rst SNR or BER threshold is exceeded. Instead, a 
second threshold is implemented to maintain the connection 
at the same PHY mode. HoWever, the error rate associated 
With the connection may increase. 

FIG. 4 is a ?owchart illustrating the process of adaptively 
adjusting a PHY mode for a connection betWeen the base 
station 102 and a CPE. This process can be implemented by a 
modem 108 at a base station. Alternatively, this process is 
performed by a modem 108 at the CPE. A speci?c CPE 104 
can change its uplink PHY mode independent of that CPE’s 
doWnlink PHY mode. The speci?c CPE’s PHY mode can also 
be independent of the uplink PHY modes used by other CPEs 
104 Within the same sector 106. Because the base station 102 
must synchronize With each individual CPE 104 that uplinks 
data, the uplink quality may be different than the doWnlink 
quality With a speci?c CPE 104. The base station 102 can 
perform the process of adaptively adjusting the uplink PHY 
mode used by a speci?c CPE 104. As such, a similar process 
may be completed for each CPE 104 Within the sector 106 in 
order to adaptively adjust each CPEs 104 uplink modulation. 

The folloWing description describes a process for adap 
tively adjusting a PHY mode for an uplink from a CPE to a 
base station. The same process is used for adaptively adjust 
ing a PHY mode for a doWnlink from the base station to the 
CPE. 

In particular, ?oW begins in start block 400. How moves to 
a block 402 Where a receiver module 202 at a base station 102 
receives an uplink from a CPE 104. How proceeds to block 
404, Where the quality of the channel parameters for the 
uplink 112 is determined by a receive signal quality (RSQ) 
module 208. The quality may be a function of the state of the 
transmission medium (e.g. air, foggy air, Wet air, smoky air, 
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etc.) and the ability of both the transmitting and receiving 
components (eg CPE 104 and base station 102) to respec 
tively transmit and receive data. The base station 102 can 
determine the quality of each uplink 112(a)-(c). Alternatively, 
the base station 102 periodically transmits channel parameter 
measurements, Which are indicative of the quality of a CPE’ s 
uplink 112, to that CPE 104. The CPE 104 then uses these 
channel parameter measurements to determine the quality of 
its uplink. These channel parameter measurements can 
include a SNR and/or a BER measurement of the uplink 
112(a)-(c). For example, base station 102 can determine the 
quality of uplink 112(c) based on a measurement by its RSQ 
module 208 (see FIG. 3). A single SNR measurement or a 
series of several SNR measurements taken during a frame 3 00 
(see FIG. 2) or during multiple frames may be used to deter 
mine the uplink quality. The control module 212 can analyZe 
multiple measurements to determine an uplink’s quality. 

Continuing to block 406, the base station 102 or CPE 104 
compares the calculated uplink quality With a current PHY 
mode threshold. The current PHY mode threshold can 
include an upper threshold and a loWer threshold at Which the 
PHY mode is changed. For example, if CPE 104(a) is cur 
rently uplinking data to base station 102 using PHY mode B, 
the PHY mode Will change When the uplink quality exceeds 
an upper threshold or goes beloW a loWer threshold. 
Next at decision block 408, the CPE determines Whether 

the uplink quality has decreased and crossed a PHY mode 
loWer threshold according to the comparison made in block 
406. Continuing With the example above, if the PHY mode 
loWer threshold associated With PHY mode B has not been 
crossed, ?oW proceeds to decision block 410 Where the sys 
tem determines Whether the uplink quality has crossed an 
upper PHY mode threshold associated With PHY mode B. If 
the current modulation upper threshold has been exceeded, 
?oW continues to block 412 Where the PHY mode is changed 
to a less robust, denser modulation. For example, PHY mode 
C is selected for CPE 104(a). The base station 102 can send a 
request to the CPE 104 indicating a desired uplink PHY mode 
change. Alternatively, the base station 102 transmits an uplink 
map to all CPEs 104 in the doWnlink subframe 302 (see FIG. 
2) indicating Which CPEs have been allotted uplink PS’ s and 
the PS’s associated PHY modes. The base station 102 indi 
cates to an individual CPE 104 that the PHY mode has been 
changed by allotting uplink subframe 304 PSs to that CPE 
that use a less robust PHY mode. For example, if the uplink 
PHY mode for CPE 104(a) is to be changed from PHY mode 
B to PHY mode C, the base station 102 assigns uplink sub 
frame PS’s Which are to be modulated using PHY mode C. 
This uplink assignment serves as an indicator to the CPE that 
its uplink PHY mode has been change. FloW continues to a 
block 413 Where the system can reallocate the neWly available 
bandWidth. For example, the neWly available bandWidth can 
be allocated for neW or existing hard bandWidth commit 
ments, neW connections, or connections that had been previ 
ously suspended. How then returns to block 402 as described 
above. 

Returning to decision block 410, if the current PHY mode 
upper threshold has not been exceeded, ?oW continues to 
block 402 as described above. 

Returning to decision block 408, if the PHY mode loWer 
threshold has been crossed, ?oW proceeds to a decision block 
414 Where the system determines Whether the connections, 
betWeen the CPE and base station that have a hard bandWidth 
commitment, are using a less robust PHY mode than the 
planned PHY mode for the connections. If the connection(s) 
is using a less robust PHY mode than its planned PHY mode, 
the process proceeds to block 416 Where a more robust PHY 

Case 3:14-cv-02235-DMS-BLM   Document 1-5   Filed 06/19/14   PageID.176   Page 16 of 19

Appx340

Case: 20-2011      Document: 17     Page: 211     Filed: 11/20/2020



US 8,537,757 B2 
15 

mode is selected for the connection(s). If the base station 
determines Whether the uplink quality has crossed a thresh 
old, the base station 102 can send a request to the CPE 104 
indicating a desired uplink PHY mode change. Alternatively, 
the base station 102 can transmit an uplink map to all CPEs 
104 in the doWnlink subframe 302 indicating Which CPEs 
have been allotted uplink PS’s along With the PS’ s associated 
PHY modes. This alloWs the base station 102 to indicate to an 
individual CPE 104 that the PHY mode has been changed by 
allotting uplink subframe 304 PSs to that CPE that uses a 
more robust PHY mode. For example, if the uplink PHY 
mode for CPE 104(a) is to be changed from PHY mode B to 
PHY mode A, the base station 102 assigns uplink subframe 
PS’s Which are to be modulated using PHY mode A. This 
uplink assignment serves as an indicator to CPE 104(a) that 
its uplink PHY mode has been change. How then continues to 
block 420 Where a precedence module 210 (see FIG. 3) deter 
mines Whether connections betWeen the base station and the 
CPEs are to be suspended. Precedence Will be explained With 
reference to FIG. 5. How then continues to block 402 as 
described above. 

Returning to decision block 414, if the connection’s cur 
rent PHY mode is at least as robust as its planned PHY mode, 
the process continues to decision block 418 Where the control 
module 212 can replace the loWer threshold associated With 
the current PHY mode of the connection that has the hard 
bandWidth commitment With a second loWer threshold. The 
process continues to block 402 as described above except that 
at block 406 the RSQ module 208 and the control module 212 
use the second loWer threshold to compare With the measured 
signal quality of the connection. 

Returning to decision block 418, if the control module does 
not select the second loWer threshold, the process moves to a 
block 420, as described above, Where the precedence module 
21 0 (see FIG. 3) determines Whether connections betWeen the 
base station and the CPEs are to be suspended. Precedence 
Will be explained With reference to FIG. 5. Once precedence 
has been applied, the process returns to state 402 as described 
above. 

FIG. 5 is a ?oWchart illustrating the process of applying 
precedence to existing connections betWeen the CPEs 104 
and the base station that have hard bandWidth commitments. 
This process can be implemented by a modem 108 at a base 
station. Alternatively, this process is performed by a modem 
108 at the CPE. FloW begins in start block 600. How moves to 
block 601 Where a more robust PHY mode is selected for the 
existing connection. FloW proceeds to block 602 Where the 
control module 212 determines an air link line rate based on 
a reference PHY mode. FloW moves to block 603 Where the 
control module calculates the hard bandWidth commitments 
for the existing connections betWeen the base station 102 and 
CPEs 104 based on the current PHY mode for each connec 
tion. FloW moves to a decision block 604 Where the prece 
dence module 210 determines Whether the air link line rate 
determined at block 602 exceeds the hard bandWidth com 
mitments betWeen the CPEs and base station. If the air link 
line rate exceeds the hard bandWidth commitments, the pro 
cess continues to a block 606 Where the more robust PHY 
mode selected in block 601 is applied for the existing con 
nection. How then returns to block 402 of FIG. 4 Where the 
base station 102 receives the next uplink from a CPE 104. 

Returning to decision block 604, if the air link line rate 
does not exceed the hard bandWidth commitments, ?oW pro 
ceeds to a decision block 608 Where the precedence module 
210 determines Whether additional air link resources are 
available. These additional air link resources can include 
available bandWidth in the uplink subframe 302 and available 
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bandWidth in the doWnlink subframe 304 (see FIG. 2). If 
additional air link resources are available, How proceeds to 
block 606 Where the more robust PHY mode is applied for the 
existing connection. How then returns to block 402 of FIG. 4 
Where the base station 102 receives the next uplink from a 
CPE 104. 

Returning to decision block 608, if additional air link 
resources are not available, How moves to a block 610 Where 
the precedence module 210 suspends existing connections 
betWeen the base station 102 and the CPEs 104. As described 
above, the precedence module 210 can, for example, suspend 
connections only betWeen the base station and the affected 
CPE, randomly suspend connections betWeen the base station 
and all of the CPEs in a sector 106, or suspend connections 
betWeen the base station and all of the CPEs in the sector in a 
round-robin fashion. Further, the precedence module 210 can 
randomly suspend connections betWeen the base station and 
the CPEs that have a loWer precedence priority than other 
connections. Alternatively, the precedence module 210 can 
suspend the connections that have a loWer precedence priority 
in a round-robin fashion. The process moves to block 606 as 
described above Where the more robust PHY mode is applied 
for the existing connection. The process then returns to block 
402 of FIG. 4 Where the base station 102 receives the next 
uplink from a CPE 104. 

FIG. 6 is a ?owchart illustrating the process of call admis 
sion control for a neW connection betWeen a CPE and the base 
station. This process can be implemented at a base station. 
Alternatively, this process is performed at the CPE. FloW 
begins in start block 500. How proceeds to block 502 Where 
the base station receiver module receives a request for a neW 
connection. The process continues to block 504 Where the 
CAC module 206 sums the hard bandWidth commitments 
betWeen the CPEs and base station based on the planned 
modulations of the CPEs. Next, at a block 506, the control 
module 212 determines an air link line rate for the existing 
connections betWeen the base station and CPEs based on the 
reference PHY mode. FloW moves to a decision block 508 
Where the CAC module 206 determines Whether the air link 
line rate determined at block 506 exceeds the hard bandWidth 
commitments determined at block 504. If the air link line rate 
exceeds the hard bandWidth commitments, the process con 
tinues to a block 510 Where the CAC module 206 alloWs the 
neW connection. HoWever, air link resources are not initially 
allocated to the connection since the connection has been 
alloWed based on the planned PHY modes of the CPEs and 
base station. The CPEs and base station could be operated at 
a more robust PHY mode than their planned PHY mode. 
FloW proceeds to block 512 Where the control module 212 

determines the hard bandWidth commitments for the existing 
connections betWeen the base station 102 and CPEs 104 
based on the current PHY mode for each connection. FloW 
moves to a decision block 514 Where the precedence module 
210 determines Whether the air link line rate determined at 
block 506 exceeds the hard bandWidth commitments betWeen 
the CPEs and base station determined at block 512. If the air 
link line rate exceeds the hard bandWidth commitments, the 
process continues to a block 516 Where the base station allo 
cates air link resources to the neW connection. How then 
returns to block 502 Where the base station 102 receives a 
request for a neW connection. 

Returning to decision block 514, if the air link line rate 
does not exceed the hard bandWidth commitments, ?oW pro 
ceeds to a decision block 518 Where the precedence module 
210 determines Whether additional air link resources are 
available. These additional air link resources can include 
available bandWidth in the uplink subframe 302 and available 
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bandwidth in the doWnlink subframe 304 (see FIG. 2). If 
additional air link resources are available, How proceeds to 
block 516 Where the base station allocates air link resources to 
the neW connection. How then returns to block 502 Where the 
base station 102 receives a request for a neW connection. 

Returning to decision block 518, if additional air link 
resources are not available, How moves to a block 520 Where 
the precedence module 210 suspends existing connections 
betWeen the base station 102 and the CPEs 104. As described 
above, the precedence module 210 can, for example, suspend 
connections only betWeen the base station and the affected 
CPE, randomly suspend connections betWeen the base station 
and all of the CPEs in a sector 106, or suspend connections 
betWeen the base station and all of the CPEs in the sector in a 
round-robin fashion. Alternatively, the neW connection is 
accepted into a suspended state since the precedence module 
210 has already determined Which of the other connections 
are to be suspended. Further, the precedence module 210 can 
randomly suspend connections betWeen the base station and 
the CPEs that have a loWer precedence priority than other 
connections. Alternatively, the precedence module 210 can 
suspend the connections that have a loWer precedence priority 
in a round-robin fashion. The process moves to block 516 
Where the base station allocates air link resources to the neW 
connection. How then returns to block 502 Where the base 
station 102 aWaits a request for a neW connection. 

Returning to decision block 508, if the air link line rate 
does not exceed the hard bandWidth commitments, ?oW pro 
ceeds to a block 522 Where the CAC module 206 denies the 
neW connection. The process then returns to block 502 to 
aWait the next request for a neW connection. 

The foregoing description details certain embodiments of 
the invention. It Will be appreciated, hoWever, that no matter 
hoW detailed the foregoing appears in text, the invention can 
be practiced in many Ways. As is also stated above, it should 
be noted that the use of particular terminology When describ 
ing certain features or aspects of the embodiments should not 
be taken to imply that the terminology is being re-de?ned 
herein to be restricted to including any speci?c characteristics 
of the features or aspects of the embodiment With Which that 
terminology is associated. The scope of the embodiments 
should therefore be construed in accordance With the 
appended claims and any equivalents thereof. 

What is claimed is: 
1. A subscriber station for a Wireless communication sys 

tem comprising: 
a modem section con?gured to receive doWnlink data from 

a base station on a doWnlink link and to transmit uplink 
data to the base station on an uplink link shared With 
other subscribers stations; 

a receive signal quality module con?gured to monitor a 
doWnlink (DL) quality parameter for the doWnlink data 
providing a parameter value; and 

a control section con?gured to: 
determine a preferred doWnlink physical (PHY) mode 

for the doWnlink data among a plurality of PHY 
modes of different degrees of robustness, the pre 
ferred doWnlink PHY mode being de?ned betWeen a 
?rst and a second threshold for the parameter value; 

instruct the modem section to transmit to the base station 
an indication of the preferred doWnlink PHY mode; 

identify in a DL sub-frame map received from the base 
station, a current doWnlink PHY mode selected for the 
subscriber station based on the preferred doWnlink 
PHY mode and the bandWidth available to the sub 
scriber station on the doWnlink link; and 
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18 
instruct the modem section to receive the doWnlink data 

based on the current doWnlink PHY mode, 
Wherein the doWnlink PHY mode speci?es a modulation 

format and a forWard error correction technique used for 
transmission of doWnlink data. 

2. A subscriber station as claimed in claim 1, Wherein the 
current doWnlink PHY mode is different from the preferred 
doWnlink PHY mode. 

3 . A subscriber station as in claim 1, Wherein the DL quality 
parameter is the signal to noise ratio (SNR). 

4. A subscriber station as in claim 3, Wherein a less robust 
preferred doWnlink PHY mode is selected by the subscriber 
station if the SNR value is above the ?rst and the second 
threshold. 
5.A subscriber station as in claim 1, Wherein the DL quality 

parameter is the bit error rate (BER). 
6. A subscriber station as in claim 5, Wherein a less robust 

preferred doWnlink PHY mode is selected by the subscriber 
station if the BER value is under the second and the ?rst 
threshold. 

7. A subscriber station as claimed in claim 1, Wherein the 
control section further selects the doWnlink PHY mode based 
on the subscriber station capabilities. 

8. A subscriber station as claimed in claim 1, Wherein the 
control module is further con?gured to: 

identify in an UL sub-frame map received from the base 
station, a current uplink PHY mode selected for the 
subscriber station based on a UL quality parameter for 
the uplink data and the bandWidth available to the sub 
scriber station on the uplink link; and 

instruct the modem section to transmit the uplink data 
using the uplink PHY mode. 

9. A subscriber station as claimed in claim 1, further com 
prising a precedence module that interfaces With the modem 
module and the control module to apply a priority to one or 
more uplink connections established at the subscriber station 
When less uplink bandWidth is available for the subscriber 
station on the uplink link than required to serve all uplink 
connections. 

10. A subscriber station as claimed in claim 9, Wherein the 
control module is con?gured to limit establishment of a neW 
uplink connection based on the uplink bandWidth allocated to 
the subscriber station and a planned uplink PHY mode. 

11 . A subscriber station as claimed in claim 10, Wherein the 
control module is con?gured to suspend an uplink connection 
based on the bandWidth allocated to the subscriber station and 
the priority of all uplink connections served by the subscriber 
station. 

12. A method of communication in a Wireless communi 
cation system, comprising: 

receiving at a subscriber station doWnlink data from a base 
station on a doWnlink link and transmitting uplink data 
to the base station on an uplink link shared With other 
subscribers stations; 

monitoring a quality parameter for the doWnlink data and 
providing a parameter value; 

determining a preferred doWnlink physical (PHY) mode 
for the doWnlink data among a plurality of PHY modes 
of different degrees of robustness, the preferred PHY 
mode being de?ned betWeen a ?rst and a second thresh 
old for the parameter value; 

transmitting to the base station an indication of the pre 
ferred PHY mode; 

identifying in a DL sub-frame map received from the base 
station, a current doWnlink PHY mode selected for the 
subscriber station based on the preferred doWnlink PHY 
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mode and the bandwidth available to the subscriber sta 
tion on the doWnlink link; and 

receiving the doWnlink data having the current doWnlink 
PHY mode, 

Wherein the doWnlink PHY mode speci?es a modulation 
format and a forward error correction technique used for 
transmission of doWnlink data. 

13. A method as claimed in claim 12, Wherein the quality 
parameter is the signal to noise ratio (SNR), and Wherein a 
more robust preferred doWnlink PHY mode is provided by the 
subscriber station if the SNR value is under the ?rst and the 
second threshold. 

14. A method as claimed in claim 12, Wherein the quality 
parameter is the bit error rate (BER). 

15. A method as claimed in claim 14, Wherein a more 
robust preferred doWnlink PHY mode is selected by the sub 
scriber station if the BER value is above the second and the 
?rst threshold. 

16. A method of communication in a Wireless communi 
cation system, comprising: 

receiving at a subscriber station doWnlink data from a base 
station on a doWnlink link and transmitting uplink data 
to the base station on an uplink link shared With other 
subscribers stations; 

monitoring a parameter for the doWnlink data and provid 
ing a parameter value; 

transmitting to the base station the parameter value for 
enabling the base station to establish a current doWnlink 
PHY mode for the subscriber station based on a ?rst and 
a second threshold for the parameter value and the 
doWnlink resources available to the subscriber station on 

the down-link; and 
identifying in a DL sub-frame map received from the base 

station, the current doWnlink PHY mode; and 
receiving the doWnlink data having the current doWnlink 
PHY mode, 

Wherein the doWnlink PHY mode speci?es a modulation 
format and a forWard error correction technique used for 
transmission of doWnlink data. 

17. A method as claimed in claim 16, Wherein the param 
eter value is one of a BER value and a SNR value. 

18. A method as claimed in claim 16, further comprising 
establishing a current uplink PHY mode for transmission of 
uplink data, Wherein the uplink PHY mode speci?es a modu 
lation format and a forWard error correction technique used 
for transmission of uplink data. 
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19. A method as claimed in claim 18, Wherein the current 

uplink and doWnlink PHY modes can be adapted indepen 
dently based on one or more parameters for the uplink and 
respectively doWnlink data. 

20. A method as claimed in claim 18, Wherein the step of 
establishing a current uplink PHY mode comprises: 

receiving from the base station an indication of the quality 
of the uplink data and determining if the quality of 
uplink data is betWeen a ?rst and a second thresholds; 

selecting a less robust UL PHY mode than the current UL 
PHY mode if the quality of uplink data increased over 
the ?rst and second threshold; and 

selecting a more robust UL PHY mode than the current UL 
PHY mode if the quality of uplink data is decreased 
under the ?rst and second threshold. 

21. A method as claimed in claim 18, Wherein the step of 
establishing a current uplink PHY mode further comprises 
maintaining the current UL PHY mode if the quality of the 
uplink data betWeen the ?rst and second thresholds. 

22. A method as claimed in claim 20, further comprising, 
When a more robust UL PHY mode is selected: 

determining the amount of UL bandWidth available to the 
subscriber station using a reference PHY mode for the 
subscriber station; 

calculating a hard bandWidth commitment for all UL con 
nections currently established on the CPE, based on the 
current PHY mode; and 

transmitting the uplink data using the more robust PHY 
mode if the amount of UL bandWidth available to the 
subscriber station exceeds the hard bandWidth commit 
ment. 

23. A method as claimed in claim 22, further comprising, if 
the amount of UL bandWidth available to the subscriber sta 
tion is less than the hard bandWidth commitment for the CPE, 

re-select a less robust uplink PHY mode Whenever addi 
tional bandWidth is allocated to the subscriber station 
from the base station; and 

suspend a connection established on the subscriber station 
if additional bandWidth is not available to the subscriber 
station. 

24. A method as claimed in claim 20, further comprising, 
Wherein the bandWidth resulting from using a more robust UL 
PHY mode is reallocated to other CPEs or connection for UL 
transmission. 
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