
IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS 

SHERMAN DIVISION 
 
FREEDOM PATENTS LLC, 
 

Plaintiff, 
 

v. 
 

TPV TECHNOLOGY LTD. F/K/A TPV 
TECHNOLOGY CO., LTD., TOP 
VICTORY INVESTMENTS, LTD., TOP 
VICTORY ELECTRONICS (TAIWAN) 
CO., LTD., TPV DISPLAY 
TECHNOLOGY (XIAMEN) CO., LTD., 
TPV ELECTRONICS (FUJIAN) CO. LTD., 
TPV TECHNOLOGY (THAILAND) CO., 
LTD., and TREND SMART CE MÉXICO, 
S. DE R.L. DE C.V., 

Defendants. 
 

 
CIVIL ACTION NO. 4:23-cv-422 
 
ORIGINAL COMPLAINT FOR 
PATENT INFRINGEMENT 
 
JURY TRIAL DEMANDED 
 

 
ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT 

 
Plaintiff Freedom Patents LLC (“Freedom Patents” or “Plaintiff”) files this original 

complaint against Defendants TPV Technology Ltd. f/k/a TPV Technology Co., Ltd., Top 

Victory Investments, Ltd., Top Victory Electronics (Taiwan) Co., Ltd., TPV Display Technology 

(Xiamen) Co., Ltd., TPV Electronics (Fujian) Co. Ltd., TPV Technology (Thailand) Co., Ltd., 

and Trend Smart CE México, S. de R.L. de C.V. (collectively, “TPV”), alleging, based on its 

own knowledge as to itself and its own actions and based on information and belief as to all other 

matters, as follows:  

PARTIES 

1. Freedom Patents is a limited liability company formed under the laws of the State 

of Texas, with its principal place of business at 2325 Oak Alley, Tyler, Texas, 75703. 
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2. Defendant TPV Technology Ltd. f/k/a TPV Technology Co., Ltd. (“TPV Ltd.”) is 

a corporation organized under the laws of Bermuda.  It has a place of business at Units 1208-16, 

12/F, C-Bons International Center, 108 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong 

SAR, China.  TVP Ltd. may also be served with process by serving the Texas Secretary of State, 

1019 Brazos Street, Austin, Texas 78701, as its agent for service because it engages in business 

in Texas but has not designated or maintained a resident agent for service of process in Texas as 

required by statute.  This action arises out of that business. 

3. TPV Ltd.—together with its affiliates—describes itself as one of the world’s 

“leading provider[s] of LCD TVs and display solutions.”1  It further describes itself as having 

“established a global presence with a total of 13 manufacturing bases, 8 innovation & 

development centers, and over 3,500 sales & service centers across the globe to provide quality 

and timely services to customers from every corner of the world.”2  It is “an innovative LCD and 

OLED TVs producer as well as PCB (Printed Circuit Board) mainboards producer.”3  The 

“company offers TV assembly centers for ODM, OEM and CMS clients.”4  It “designs and 

produces finish[ed] goods for order and accordingly specification of brand owner.”5    

4. Defendant Top Victory Investments, Ltd. (“Top Victory Investments”) is a 

corporation organized under the laws of Hong Kong SAR.  It has a place of business at Units 

1208-16, 12/F, C-Bons International Center, 108 Wai Yip Street, Kwun Tong, Kowloon, Hong 

Kong SAR, China.  Top Victory Investments may also be served with process by serving the 

 
1 See www.tpv-tech.com/en/info.html.  
2 Id. 
3 See www.tpv-tech.com/en/profile.html. 
4 Id. 
5 Id. 

Case 4:23-cv-00422   Document 1   Filed 05/10/23   Page 2 of 106 PageID #:  2

http://www.tpv-tech.com/en/info.html
http://www.tpv-tech.com/en/profile.html


3 
  

Texas Secretary of State, 1019 Brazos Street, Austin, Texas 78701, as its agent for service 

because it engages in business in Texas but has not designated or maintained a resident agent for 

service of process in Texas as required by statute.  This action arises out of that business.       

5. Top Victory Investments is a direct wholly owned subsidiary of TPV Ltd.  Top 

Victory Investments is involved in the global distribution of TVs, including to the United States. 

6. Defendant Top Victory Electronics (Taiwan) Co., Ltd. (“TPV Taiwan”) is a 

corporation organized under the laws of a foreign jurisdiction.  It has a place of business at 10F, 

No. 230, Liancheng Road, Zhonghe Dist., New Taipei City 23553, Taiwan.  TPV Taiwan may 

also be served with process by serving the Texas Secretary of State, 1019 Brazos Street, Austin, 

Texas 78701, as its agent for service because it engages in business in Texas but has not 

designated or maintained a resident agent for service of process in Texas as required by statute.  

This action arises out of that business. 

7. TPV Taiwan is an indirect wholly owned subsidiary of TPV Ltd.  TPV Taiwan is 

involved in research and development relating to TVs.  It is the “largest Innovation & 

Development Center . . . focus[ing] on Smart TVs, Smart & Gaming Monitors, Audio & Video 

Accessories, and Mobile devices.”6  “It employs over 1,600 people consist[ing] of I&D 

engineers, Sales & Marketing staffs, Procurement, and the management team.”7 

8. Defendant TPV Display Technology (Xiamen) Co., Ltd. (“TPV Xiamen”) is a 

corporation duly organized and existing under the laws of the People’s Republic of China.  It has 

a place of business at No 1, Xianghai Road, (Xiang’An) Industrial Zone, Torch High-Tech Zone, 

Xiamen, Fujian, 361101, China.  TPV Xiamen may also be served with process by serving the 

 
6 See www.tpv-tech.com/en/profile.html.  
7 Id.  
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Texas Secretary of State, 1019 Brazos Street, Austin, Texas 78701, as its agent for service 

because it engages in business in Texas but has not designated or maintained a resident agent for 

service of process in Texas as required by statute.  This action arises out of that business. 

9. TPV Xiamen is an indirect wholly owned subsidiary of TPV Ltd.  TPV Xiamen is 

involved in “R & D, production, sales and after-sales service of LCD TV and LCM modules.”8  

“In addition, it is the largest TV production base of TPV Technology Group in the world.”9 

10. Defendant TPV Electronics (Fujian) Co. Ltd. (“TPV Fujian”) is a corporation 

duly organized and existing under the laws of the People’s Republic of China.  It has a place of 

business at Shangzheng Yuanhong Road, Fuqing City, Fujian Province, China.  TPV Fujian may 

also be served with process by serving the Texas Secretary of State, 1019 Brazos Street, Austin, 

Texas 78701, as its agent for service because it engages in business in Texas but has not 

designated or maintained a resident agent for service of process in Texas as required by statute.  

This action arises out of that business. 

11. TPV Fujian is an indirect wholly owned subsidiary of TPV Ltd.  TPV Fujian is 

involved “in the research, development, manufacturing and sales of LCD, LCD TV, electronic 

whiteboard, monitor and other display products.”10  “In addition, it is the largest LCD R & D and 

production base in the world.”11 

12. Defendant TPV Technology (Thailand) Co., Ltd. (“TPV Thailand”) is a 

corporation duly organized and existing under the laws of Thailand.  It has a place of business at 

267 Mu 7, Tha Tum Sub-district, Si Maha Pho District, Parchin Buri Province, 25140, Thailand.  

 
8 See www.tpv-tech.com/en/profile.html. 
9 Id. 
10 See www.tpv-tech.com/en/profile.html. 
11 Id.  
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TPV Thailand may also be served with process by serving the Texas Secretary of State, 1019 

Brazos Street, Austin, Texas 78701, as its agent for service because it engages in business in 

Texas but has not designated or maintained a resident agent for service of process in Texas as 

required by statute.  This action arises out of that business. 

13. TPV Thailand is an indirect wholly owned subsidiary of TPV Ltd.  TPV Thailand 

is involved in the R&D, manufacturing, and sales promotion of TVs, and focuses on American, 

European, and Southeast Asian markets.12 

14. Defendant Trend Smart CE México, S. de R.L. de C.V. (“Trend Smart Mexico”) 

is a company duly organized and existing under the laws of Mexico.  It has a place of business at 

Sor Juana Inés De La Cruz No. 19602, Tijuana, Baja California, 22435, Mexico.  Trend Smart 

Mexico may also be served with process by serving the Texas Secretary of State, 1019 Brazos 

Street, Austin, Texas 78701, as its agent for service because it engages in business in Texas but 

has not designated or maintained a resident agent for service of process in Texas as required by 

statute.  This action arises out of that business. 

15. Trend Smart Mexico is an indirect majority owned subsidiary of TPV Ltd.  Trend 

Smart Mexico is involved in the importation of TVs into the United States, delivery to facilities 

in Mexico, manufacture and/or assembly of TVs in Mexico, and re-importation into the United 

States. 

16. The Defendants identified in paragraphs 2–15 above (collectively, “TPV”) are an 

interrelated group of companies which together comprise one of the world’s largest 

manufacturers of televisions, including the Philips and VIZIO brands.  The company refers to the 

“TPV Group as a producer of TVs and PCB mainboards has at present thirteen factories located 

 
12 See www.tpv-tech.com/en/profile.html. 
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around the world.”13  According to its website, TPV distributes “display products under [its] own 

brands AOC, AGON, Envision and under a long-term exclusive license agreement with Philips 

for global monitors, TVs, audio-visual products, and mobile phones, as well as design and 

manufacture products for some of the best-known TV and PC brands in the world.”14   

17. The TPV defendants named above and their affiliates are part of the same 

corporate structure and distribution chain for the making, importing, offering to sell, selling, and 

using of the accused devices in the United States, including in the State of Texas generally and 

this judicial district in particular. 

18. The TPV defendants named above and their affiliates share the same 

management, common ownership, advertising platforms, facilities, distribution chains and 

platforms, and accused product lines and products involving related technologies. 

19. Thus, the TPV defendants named above and their affiliates operate as a unitary 

business venture and are jointly and severally liable for the acts of patent infringement alleged 

herein. 

20. The parties to this action are properly joined under 35 U.S.C. § 299 because the 

right to relief asserted against Defendants jointly and severally arises out of the same series of 

transactions or occurrences relating to the making and using of the same products or processes.  

Additionally, questions of fact common to all defendants will arise in this action. 

 
13 See www.tpv-tech.com/en/profile.html. 
14 See www.tpv-tech.com/en/info.html. 
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JURISDICTION AND VENUE 

21. This is an action for infringement of United States patents arising under 35 U.S.C. 

§§ 271, 281, and 284–85, among others. This Court has subject matter jurisdiction of the action 

under 28 U.S.C. § 1331 and § 1338(a). 

22. This Court has personal jurisdiction over the TPV defendants pursuant to due 

process and/or the Texas Long Arm Statute because, inter alia, (i) TPV has done and continues 

to do business in Texas; (ii) TPV has committed and continues to commit acts of patent 

infringement in the State of Texas, including making, using, offering to sell, and/or selling 

accused products in Texas, and/or importing accused products into Texas, including by Internet 

sales and/or sales via retail and wholesale stores, inducing others to commit acts of patent 

infringement in Texas, and/or committing a least a portion of any other infringements alleged 

herein in Texas, and (iii) TPV regularly places its products or services within the stream of 

commerce—directly, through subsidiaries, or through third parties—with the expectation and 

knowledge that such products or services will be sold or used in Texas and elsewhere in the 

United States.  In addition, or in the alternative, this Court has personal jurisdiction over TPV 

pursuant to Fed. R. Civ. P. 4(k)(2). 

23. Venue is proper in this district as to the TPV defendants, each of which is 

organized under the laws of a foreign jurisdiction.  28 U.S.C. § 1391(c)(3) provides that “a 

defendant not resident in the United States may be sued in any judicial district, and the joinder of 

such a defendant shall be disregarded in determining where the action may be brought with 

respect to other defendants.”  See also In re HTC Corp., 889 F.3d 1349 (Fed. Cir. 2018). 

BACKGROUND 

24. The patents-in-suit generally relate to improvements in wireless communication 

technology that allow users to communicate over a wireless network.  In particular, the patents 
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are directed to methods and systems for selecting antennas in multiple-input, multiple-output 

(MIMO) wireless networks. 

25. The technology of the patents-in-suit was developed by engineers at the 

Mitsubishi Electric Research Laboratories (MERL), which is the North American arm of 

Mitsubishi Electric.  MERL was founded in 1991 in Cambridge, Massachusetts, and has been 

known for its focus on innovation and long-range research.15  From its beginning, MERL was 

focused on pioneering new technologies in various industries, including computer graphics, 

digital communication, medical imaging, transportation etc.16  In the early 2000s, for example, 

“MERL focused on standardization and developments of new emerging technologies,” such as 

“antenna selection, channel equalization, efficient channel state estimation, and Orthogonal 

Frequency Division Multiplexing (OFDM).”17 

26. The inventions disclosed in the patents-in-suit have been cited during patent 

prosecution multiple times by electronics companies, including Apple, Broadcom, Cisco, 

Ericsson, Fujitsu, Hewlett Packard, Hitachi, Huawei, Intel, Kyocera, LG Electronics, Marvell, 

MediaTek, Motorola Mobility, Nokia, NTT Docomo, Panasonic, Philips, Qualcomm, Siemens, 

Samsung, Sharp, Sony, Toshiba, and ZTE. 

COUNT I 
 

DIRECT INFRINGEMENT OF U.S. PATENT NO. 8,284,686 

27. On October 9, 2012, United States Patent No. 8,284,686 (“the ’686 Patent”) was 

duly and legally issued by the United States Patent and Trademark Office for an invention 

 
15 See https://www.merl.com/company/history.  
16 See https://www.merl.com/public/MERL-30Years.pdf.  
17 Id. at 22.   
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entitled “Antenna/Beam Selection Training in MIMO Wireless LANS with Different Sounding 

Frames.” 

28. Freedom Patents is the owner of the ’686 Patent, with all substantive rights in and 

to that patent, including the sole and exclusive right to prosecute this action and enforce the ’686 

Patent against infringers, and to collect damages for all relevant times. 

29. TPV made, had made, used, imported, provided, supplied, distributed, sold, 

and/or offered for sale products and/or systems including, for example, the VIZIO V555M-K01 

(with 2x2 MIMO) family of TVs and other products18 that implement MIMO Wi-Fi capabilities 

(“accused products”):   

 
Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
18 See, e.g., VIZIO D-Series (D24F4-J01, D32f4-J01, D32F-F1, D32fM-K01), V-Series 

(V435-H1, V435-H11, V435-J01, V436-G1, V505-H1, V505-J01, V555-H1, V555-J01, V585-
H11, V585-J01, V585X-H1, V705-J01), M-Series (M556-H1, M55Q6-J01, M55Q7-J01, 
M586X-H1, M58Q7-J01, M65Q7-H1, M65Q7-J01), P-Series (P65Q9-J01, P75Q9-J01, P75QX-
H1, P85QX-H1), OLED (OLED55-H1, OLED65-H1), etc. 
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Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
Source: www.rtings.com/tv/reviews/vizio/v-series-2022   

 
Source: www.rtings.com/assets/products/WUqs9Ksm/vizio-v-series-2022/label-large.jpg  
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Source: https://fccid.io/2AC23-WXT2A  

 
* * *  

 
Source: https://fccid.io/2AC23-WXT2A  

30. By doing so, TPV has directly infringed (literally and/or under the doctrine of 

equivalents) at least Claims 1 and 21 of the ’686 Patent.  TPV’s infringement in this regard is 

ongoing.  

31. The VIZIO V555M-K01Smart TV is an exemplary accused product. 

32. TPV has infringed the ’686 Patent by using the accused products and thereby 

practicing a method for selecting antennas in a multiple-input, multiple-output (MIMO) wireless 

local area network (WLAN) including a plurality of stations, each station including a set of 

antennas. 

33. For example, the VIZIO V555M-K01 Smart TV communicates with other 

stations using the IEEE 802.11 protocol and includes a set of antennas that are used for both 

transmitting and receiving data to and from the other stations over a WLAN.  The transmission 
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and reception of data using multiple antennas simultaneously is known as MIMO (“multiple-

input, multiple-output”).  The stations communicating using MIMO implement the antenna 

selection process before establishing communication with each other. 

 
Source: IEEE 802.11-2016 Standard (Page 122) 

 
Source: IEEE 802.11-2016 Standard (Page 197) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 
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Source: IEEE 802.11-2016 Standard (Page 1463)  

 
Source: IEEE 802.11-2016 Standard (Pages 1462-63) 
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Source: IEEE 802.11-2016 Standard (Page 1481) 

34. The method practiced using the accused products includes the step of receiving, 

via a channel, at a station in the WLAN plural consecutive packets including plural sounding 

packets, each sounding packet corresponding to a different subset of the set of antennas, and at 

least one of the plural consecutive packets including (i) a high throughput (HT) control field 

including a signal to initiate antenna selection and (ii) a number N indicative of a number of 

sounding packets which follow the at least one packet including the HT control field and which 

are to be used for antenna selection. 

35. For example, during the antenna selection process, the stations receive multiple 

consecutive sounding PPDUs (“plural sounding packets”).  Each sounding PPDU corresponds to 

a different set of antennas from the available antennas.  The first PPDU frame received is a 

+HTC frame followed by consecutive NDP (Null Data Packet) frames. 
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Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 
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Source: IEEE 802.11-2016 Standard (Page 1483) 

36. The sounding PPDUs are Media Access Control (MAC) frames that comprise a 

set of fields, which can include a High Throughput (HT) control field.  A frame that contains the 

HT Control field is referred to as “+HTC Frame.”  The HT Control field of a MAC frame can be 

of two types: High Throughput (HT) or Very High Throughput (VHT).  The antenna selection 

procedure applies to HT PPDUs (e.g., PPDUs that have an HT variant HT control field). 

 
Source: IEEE 802.11-2016 Standard (Pages 637-38) 
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Source: IEEE 802.11-2016 Standard (Page 637) 

 
Source: IEEE 802.11-2016 Standard (Page 654) 

Case 4:23-cv-00422   Document 1   Filed 05/10/23   Page 17 of 106 PageID #:  17

https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583
https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583


18 
  

 
Source: IEEE 802.11-2016 Standard (Page 1481) 

37. The +HTC frames (“at least one of the plural consecutive packets”) contain the  

HT variant HT Control field.  The HT Control field also contains an HT control middle subfield, 

which further contains an LAC subfield.  The LAC subfield allows the station to perform 

antenna selection.  The LAC frame format includes the MAI subfield (MCS request or ASEL 

Indication) and the MFB/ASELC subfield (MCS Feedback/Antenna Selection Command).  If the 

MAI subfield is set to “14,” the MFB/ASELC subfield acts as the Antenna Selection Command.  

The frame format of the ASELC subfield contains ASEL Command and ASEL Data subfields.  

38. As one example, if the ASEL Command of the LAC frame is set to “0,” it is 

interpreted as TXASSI (“Transmit Antenna Selection Sounding Indication”), a signal to initiate 

antenna selection.  And the ASEL Data field contains the remaining number of sounding PPDUs 

to be transmitted (“a number N indicative of a number of sounding packets”). 

Case 4:23-cv-00422   Document 1   Filed 05/10/23   Page 18 of 106 PageID #:  18

https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583


19 
  

 
Source: IEEE 802.11-2016 Standard (Page 655) 

 
Source: IEEE 802.11-2016 Standard (Page 656) 
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Source: IEEE 802.11-2016 Standard (Page 657) 

 
Source: IEEE 802.11-2016 Standard (Page 657) 

39. The method practiced using the accused products includes the step of estimating a 

channel matrix based on a characteristic of the channel as indicated by the received N sounding 

packets. 
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40. For example, the transmit ASEL responder station receives the sounding PPDUs 

(“N sounding packets”).  The transmit ASEL responder station then estimates the channel state 

information (“a characteristic of the channel”) based on the measurements from the received 

sounding PPDUs, each of which corresponds to a different set of antennas.  After the estimate is 

complete, a Channel State Information report (CSI report) is generated and sent to the ASEL 

transmitter station.  The CSI report is embedded in a CSI frame.  The CSI Report field contains a 

Channel Matrix subfield, which contains the channel matrices estimated for the different 

channels. 

 
Source: IEEE 802.11-2016 Standard (Page 2401) 
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Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

 
Source: IEEE 802.11-2016 Standard (Page 1482) 
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Source: IEEE 802.11-2016 Standard (Page 1482) 

 
Source: IEEE 802.11-2016 Standard (Page 1477) 

 
Source: IEEE 802.11-2016 Standard (Page 1214) 
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Source: IEEE 802.11-2016 Standard (Page 746) 
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Source: IEEE 802.11-2016 Standard (Pages 2340-41) 

41. The method practiced using the accused products includes the step of selecting a 

subset of antennas according to the channel matrix, wherein the receiving further comprises 

receiving a non-ZLF+HTC packet immediately followed by plural consecutive zero length frame 

(ZLF) sounding packets, the non-ZLF+HTC packet having an antenna selection control (ASC) 

field including a transmit antenna selection sounding indication (TXASSI) signal to initiate 

antenna selection and a number N of the plural consecutive ZLF sounding packets. 

42. For example, the transmit ASEL responder station, after receiving the consecutive 

sounding packets, estimates the Channel State Information (CSI) and generates a Channel State 

Information report (CSI report), which includes channel matrices.  Based on the channel 
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matrices, the set of antennas to be used for MIMO communication is selected (“selecting a subset 

of antennas”).  

43. During the antenna selection process, the ASEL transmitter station transmits 

consecutive sounding PPDUs in which at least one of the PPDUs contains a +HTC frame (“non-

ZLF+HTC packet”) with the ASEL Command subfield set to TXASSI (“Transmit Antenna 

Selection Sounding Indication”).  After receiving all the sounding PPDUs, e.g., sounding NDPs 

(“plural consecutive zero length frame (ZLF) sounding packets”), channel state information for 

all channels is measured, and the channel matrix is estimated.  Based on the estimated channel 

matrix, the transmit ASEL performs antenna selection and subsequently provides the selected 

antenna indices. 

 
Source: https://arxiv.org/ftp/arxiv/papers/1301/1301.6644.pdf (Page 76) 
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Source: IEEE 802.11-2016 Standard (Page 1481) 

 
Source: IEEE 802.11-2016 Standard (Page 1482) 

 
Source: IEEE 802.11-2016 Standard (Page 1482) 
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Source: IEEE 802.11-2016 Standard (Page 1477) 

 
Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Page 746) 
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Source: IEEE 802.11-2016 Standard (Pages 2340-41) 
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Source: IEEE 802.11-2016 Standard (Page 1483) 

44. PPDUs are MAC frames that include a set of fields.  The High Throughput (HT) 

control field is in the MAC frame format and present only in certain frame types and subtypes.  

A frame that contains the HT Control Field is referred to as a “+HTC Frame” (“non-ZLF+HTC 

packet”).  

 
Source: IEEE 802.11-2016 Standard (Page 637) 
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Source: IEEE 802.11-2016 Standard (Pages 637-38) 

45. The +HTC frame includes an LAC subfield, which allows the station to perform 

antenna selection.  The LAC frame format includes the MAI subfield (MCS request or ASEL 

Indication).  When MAI is set to “14,” the MFB/ASELC subfield (MCS Feedback/Antenna 

Selection Command) is used as the Antenna Selection Command.  Also, the frame format of 

ASELC subfield contains ASEL Command and ASEL Data subfields. 

46. As an example, when ASEL Command is “0,” it is interpreted as TXASSI signal 

(“including a transmit antenna selection sounding indication (TXASSI) signal”), and the ASEL 

Data field contains the number of remaining sounding PPDUs to be transmitted (“a number N of 

the plural consecutive ZLF sounding packets”).  NDP sounding can be indicated by the HT NDP 

announcement subfield (when set to 1) in the HT Control field. 

 
Source: IEEE 802.11-2016 Standard (Page 157) 
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Source: IEEE 802.11-2016 Standard (Page 655) 

 
Source: IEEE 802.11-2016 Standard (Page 656) 
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Source: IEEE 802.11-2016 Standard (Page 657) 

 
Source: IEEE 802.11-2016 Standard (Page 657) 

 
Source: IEEE 802.11-2016 Standard (Page 657) 
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Source: IEEE 802.11-2016 Standard (Page 1482) 

 
Source: IEEE 802.11-2016 Standard (Page 1482) 

 
Source: IEEE 802.11-2016 Standard (Pages 1485 & 1486) 
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Source: IEEE 802.11-2016 Standard (Page 1483) 

47. The accused products include a station in a multiple-input, multiple-output 

(MIMO) wireless local area network (WLAN) including a plurality of stations, each station 

including a set of antennas. 

48. For example, the VIZIO V555M-K01 Smart TV communicates with other 

stations using the IEEE 802.11 protocol and includes a set of antennas that are used for both 

transmitting and receiving data to and from the other stations over a WLAN.  The transmission 

and reception of data using multiple antennas simultaneously is known as MIMO (“multiple-

input, multiple-output”).  The stations communicating using MIMO implement the antenna 

selection process before establishing communication with each other. 
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Source: IEEE 802.11-2016 Standard (Page 122) 

 
Source: IEEE 802.11-2016 Standard (Page 197) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 

 
Source: IEEE 802.11-2016 Standard (Page 1463)  
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Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 

49. The accused products include a receiver configured to receive, via a channel, 

plural consecutive packets including plural sounding packets, each sounding packet 

corresponding to a different subset of the set of antennas, and at least one of the plural 
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consecutive packets including (i) a high throughput (HT) control field including a signal to 

initiate antenna selection and (ii) a number N indicative of a number of sounding packets which 

follow the at least one packet including the HT control field and which are to be used for antenna 

selection. 

50. For example, during the antenna selection process, the stations receive multiple 

consecutive sounding PPDUs (“plural sounding packets”).  Each sounding PPDU corresponds to 

a different set of antennas from the available antennas.  The first PPDU frame received is a 

+HTC frame followed by consecutive NDP (Null Data Packet) frames. 

 
Source: IEEE 802.11-2016 Standard (Pages 1462-63) 
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Source: IEEE 802.11-2016 Standard (Page 1481) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 

51. These sounding PPDUs are Media Access Control (MAC) frames that comprise a 

set of fields, which can include a High Throughput (HT) control field.  A frame that contains the 

HT Control field is referred to as “+HTC Frame.”  The HT Control field of a MAC frame can be 

of two types: High Throughput (HT) or Very High Throughput (VHT).  The antenna selection 

procedure applies to HT PPDUs (e.g., PPDUs that have a HT variant HT control field). 
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Source: IEEE 802.11-2016 Standard (Pages 637-38) 

 
Source: IEEE 802.11-2016 Standard (Page 637) 
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Source: IEEE 802.11-2016 Standard (Page 654) 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 

52. The +HTC frames (“at least one of the plural consecutive packets”) contain the  

HT variant HT Control field.  The HT Control field also contains a HT control middle subfield, 
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which further contains an LAC subfield.  The LAC subfield allows the station to perform 

Antenna Selection.  The LAC frame format includes the MAI (MCS request or ASEL Indication) 

subfield and the MFB/ASELC (MCS Feedback/Antenna Selection Command) subfield.  If the 

MAI subfield is set to “14,” the MFB/ASELC subfield acts as the Antenna Selection Command, 

and the frame format of ASELC subfield contains ASEL Command and ASEL Data subfields.  

53. As one example, if the ASEL Command of the LAC frame is set to “2,” it is 

interpreted as RXASSI (“Receive Antenna Selection Sounding Indication”), a signal to initiate 

antenna selection.  And the ASEL Data field contains the remaining number of sounding PPDUs 

to be received (“a number N indicative of a number of sounding packets”). 

 
Source: IEEE 802.11-2016 Standard (Page 655) 
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Source: IEEE 802.11-2016 Standard (Page 656) 

 
Source: IEEE 802.11-2016 Standard (Page 657) 
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Source: IEEE 802.11-2016 Standard (Page 657) 
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Source: IEEE 802.11-2016 Standard (Page 657) 

54. The accused products include an estimating unit configured to estimate a channel 

matrix based on a characteristic of the channel as indicated by the received N sounding packets. 

55. For example, the ASEL receiver station receives the sounding PPDUs (“N 

sounding packets”).  The ASEL receiver station then estimates the channel state information (“a 

characteristic of the channel”) based on the measurements from the received sounding PPDUs, 

each of which corresponds to a different set of antennas.  After the estimate is complete, a 

Channel State Information report (CSI report) is generated.  The CSI report is part of the CSI 

frame format, and is present as a CSI Report field.  The CSI Report field contains a Channel 

Matrix subfield, which contains the channel matrices estimated for the different channels. 
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Source: IEEE 802.11-2016 Standard (Page 2401) 

 
Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

Case 4:23-cv-00422   Document 1   Filed 05/10/23   Page 46 of 106 PageID #:  46

https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583
https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583


47 
  

 
Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 
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Source: IEEE 802.11-2016 Standard (Page 1477) 

 
Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Page 746) 
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Source: IEEE 802.11-2016 Standard (Pages 2340-41) 

56. The accused products include a selecting unit configured to select a subset of 

antennas according to the channel matrix, wherein the receiver is further configured to receive a 

non-ZLF+HTC control packet immediately followed by plural consecutive zero length frame 

(ZLF) sounding packets, the non-ZLF+HTC packet having an antenna selection control (ASC) 

field including a receive antenna selection sounding indication (RXASSI) signal to initiate 

antenna selection and a number N of the plural consecutive ZLF sounding packets. 

57. For example, the ASEL receiver station, after receiving the consecutive sounding 

packets, estimates the Channel State Information (CSI) and generates a Channel State 

Information report (CSI report), which includes channel matrices.  Based on the channel 
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matrices, the set of antennas to be used for MIMO communication is selected (“select a subset of 

antennas”).  

58. During the antenna selection process, the ASEL sounding-capable transmitter 

station transmits consecutive sounding PPDUs in which at least one of the PPDUs contains a 

+HTC frame (“non-ZLF+HTC packet”), with the ASEL Command subfield set to RXASSI 

(“Receive Antenna Selection Sounding Indication”).  After receiving all the sounding PPDUs, 

e.g., sounding NDPs (“plural consecutive zero length frame (ZLF) sounding packets”) at the 

ASEL receiver, channel state information for all channels is measured, and the channel matrix is 

estimated.  Based on the estimated channel matrix, the ASEL receiver performs antenna 

selection.  

 
Source: https://arxiv.org/ftp/arxiv/papers/1301/1301.6644.pdf (Page 76) 
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Source: IEEE 802.11-2016 Standard (Page 1481) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 
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Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1477) 
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Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Page 746) 
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Source: IEEE 802.11-2016 Standard (Pages 2340-41) 

59. PPDUs are MAC frames that include a set of fields.  The High Throughput (HT) 

control field is in the MAC frame format and present only in certain frame types and subtypes.  

A frame that contains the HT Control Field is referred to as a “+HTC Frame” (“non-ZLF+HTC 

packet”).  

 
Source: IEEE 802.11-2016 Standard (Page 637) 
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Source: IEEE 802.11-2016 Standard (Pages 637-38) 

 
Source: IEEE 802.11-2016 Standard (Page 654) 
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60. The +HTC frame includes an LAC subfield, which allows the station to perform 

antenna selection.  The LAC frame format includes the MAI subfield (MCS request or ASEL 

Indication).  When MAI is set to “14,” the MFB/ASELC subfield (MCS Feedback/Antenna 

Selection Command) is used as the Antenna Selection Command.  Also, the frame format of 

ASELC subfield contains ASEL Command and ASEL Data subfields. 

61. As an example, when ASEL Command is “2,” it is interpreted as RXASSI signal 

(“including a receive antenna selection sounding indication (RXASSI) signal”), and the ASEL 

Data field contains the number of remaining sounding PPDUs to be received (“a number N of the 

plural consecutive ZLF sounding packets”).  NDP sounding can be indicated by the HT NDP 

announcement subfield (when set to 1) in the HT Control field. 

 
Source: IEEE 802.11-2016 Standard (Page 157) 

 
Source: IEEE 802.11-2016 Standard (Page 655) 

Case 4:23-cv-00422   Document 1   Filed 05/10/23   Page 56 of 106 PageID #:  56

https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583
https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583


57 
  

 
Source: IEEE 802.11-2016 Standard (Page 656) 

 
Source: IEEE 802.11-2016 Standard (Page 657) 

 
Source: IEEE 802.11-2016 Standard (Page 657) 
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Source: IEEE 802.11-2016 Standard (Page 657) 

62. TPV directly infringes the ’686 Patent when, for example, it and/or its agents use 

the accused products, including during testing of the accused products.  TPV also directly 

infringes the ’686 Patent when the accused products are used after purchase by a customer or end 

user.  For example, the accused products are built with hardware and/or software components 

that control the operation of the accused products.  These components cause the accused 

products to perform the steps of the claimed invention after, for example, receiving sounding 

packets.  TPV also directly infringes the ’686 Patent by exercising direction or control over the 

use of the accused products by others, including its affiliates, its subsidiaries, its business 
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partners (including certification and testing organizations), and/or its customers and end-

users.  TPV contracts with, advises, and/or encourages such persons to engage in conduct 

satisfying one or more elements of the asserted claims, deriving a financial or other benefit (e.g., 

improved wireless communications) from doing so.  TPV conditions these benefits on, for 

example, such persons performing certain activities involving the accused products during 

specified conditions that cause the accused products to perform the steps of the claimed method 

(e.g., after receiving sounding packets). 

63. TPV has had knowledge of the ’686 Patent at least as of the date when it was 

notified of the filing of this action. 

64. Freedom Patents has been damaged as a result of the infringing conduct by TPV 

alleged above.  Thus, TPV is liable to Freedom Patents in an amount that adequately 

compensates it for such infringements, which, by law, cannot be less than a reasonable royalty, 

together with interest and costs as fixed by this Court under 35 U.S.C. § 284. 

65. Freedom Patents has neither made nor sold unmarked articles that practice the 

’686 Patent, and is entitled to collect pre-filing damages for the full period allowed by law for 

infringement of the ’686 Patent. 

COUNT II 
 

DIRECT INFRINGEMENT OF U.S. PATENT NO. 8,374,096 

66. On February 12, 2013, United States Patent No. 8,374,096 (“the ’096 Patent”) 

was duly and legally issued by the United States Patent and Trademark Office for an invention 

entitled “Method for Selecting Antennas and Beams in MIMO Wireless LANs.” 

67. Freedom Patents is the owner of the ’096 Patent, with all substantive rights in and 

to that patent, including the sole and exclusive right to prosecute this action and enforce the ’096 

Patent against infringers, and to collect damages for all relevant times. 
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68. TPV used products and/or systems including, for example, the VIZIO V555M-

K01 (with 2x2 MIMO) family of TVs and other products19 that implement MIMO Wi-Fi 

capabilities (“accused products”):   

 
Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
19 See, e.g., VIZIO D-Series (D24F4-J01, D32f4-J01, D32F-F1, D32fM-K01), V-Series 

(V435-H1, V435-H11, V435-J01, V436-G1, V505-H1, V505-J01, V555-H1, V555-J01, V585-
H11, V585-J01, V585X-H1, V705-J01), M-Series (M556-H1, M55Q6-J01, M55Q7-J01, 
M586X-H1, M58Q7-J01, M65Q7-H1, M65Q7-J01), P-Series (P65Q9-J01, P75Q9-J01, P75QX-
H1, P85QX-H1), OLED (OLED55-H1, OLED65-H1), etc. 
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Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
Source: www.rtings.com/tv/reviews/vizio/v-series-2022   

 
Source: www.rtings.com/assets/products/WUqs9Ksm/vizio-v-series-2022/label-large.jpg  

 
Source: https://fccid.io/2AC23-WXT2A  
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* * *  

 
Source: https://fccid.io/2AC23-WXT2A   

69. By doing so, TPV has directly infringed (literally and/or under the doctrine of 

equivalents) at least Claim 1 of the ’096 Patent.  TPV’s infringement in this regard is ongoing.  

70. The VIZIO V555M-K01 Smart TV is an exemplary accused product. 

71. TPV has infringed the ’096 Patent by using the accused products and thereby 

practicing a method for selecting antennas in a multiple-input, multiple-output wireless local area 

network including a plurality of stations, each station includes a set of antennas. 

72. For example, the VIZIO V555M-K01 Smart TV communicates with other 

stations using the IEEE 802.11 protocol and includes a set of antennas that are used for both 

transmitting and receiving data to and from the other stations over a WLAN.  The transmission 

and reception of data using multiple antennas simultaneously is known as MIMO (“multiple-

input, multiple-output”).  The stations communicating using MIMO implement antenna selection 

by initially transmitting or receiving sounding packets with each other to estimate the channel 

characteristics between them.  The sounding packets correspond to a set of antennas that are 

available from a larger number of antennas. 
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Source: IEEE 802.11-2016 Standard (Page 122) 

 
Source: IEEE 802.11-2016 Standard (Page 197) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 

 
Source: IEEE 802.11-2016 Standard (Page 1463)  
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Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 

73. The method practiced using the accused products includes the step of receiving 

multiple transmitted sounding packets in a station, each sounding packet corresponding to a 

different subset of the set of antennas. 
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74. For example, during the antenna selection process, the stations receive multiple 

consecutive sounding PPDUs (“receiving multiple transmitted sounding packets”).  Each 

sounding PPDU corresponds to a different set of antennas from the available antennas (“a 

different subset of the set of antennas”).  The first PPDU frame received is a +HTC frame 

followed by consecutive NDP (Null Data Packet) frames. 

 
Source: IEEE 802.11-2016 Standard (Pages 1462-63) 
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Source: IEEE 802.11-2016 Standard (Page 1481) 

 
Source: IEEE 802.11-2016 Standard (Page 1483) 

 
Source: IEEE 802.11-2016 Standard (Page 138) 
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75. The method practiced using the accused products includes the step of estimating, 

in the station, a channel matrix for each subset of antennas. 

76. For example, the transmit ASEL responder station receives the sounding PPDUs.  

The transmit ASEL responder station then estimates the channel state information based on the 

measurements from the received sounding PPDUs, each of which corresponds to a different set 

of antennas (“for each subset of antennas”).  After the estimate is complete, a Channel State 

Information report (CSI report) is generated and sent to the ASEL transmitter station.  The CSI 

report is part of the CSI frame format and is included as a CSI report field, which includes a 

Channel Matrix subfield. 

 
Source: IEEE 802.11-2016 Standard (Pages 1462-63) 
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Source: IEEE 802.11-2016 Standard (Page 2401) 

 
Source: IEEE 802.11-2016 Standard (Page 1482) 

 
Source: IEEE 802.11-2016 Standard (Page 1477) 
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Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Page 746) 

Case 4:23-cv-00422   Document 1   Filed 05/10/23   Page 69 of 106 PageID #:  69

https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583
https://www.techstreet.com/ieee/standards/ieee-802-11-2016?product_id=1867583


70 
  

 
Source: IEEE 802.11-2016 Standard (Pages 2340-41) 

77. The method practiced using the accused products includes the step of sending, by 

the station, a frame including a high throughput (HT) control field to initiate a selecting of 

antennas after estimating the channel matrix for each subset of antennas, such that a subset of the 

antennas is selected according to the channel matrices. 

78. For example, the transmit ASEL responder station, after receiving the consecutive 

sounding packets, estimates the Channel State Information along with the Channel Matrix for 

each channel.  Based on the estimated channel matrices, the set of antennas to be used for MIMO 

communication is selected (“a subset of the antennas is selected according to the channel 

matrices”).  
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79. After estimating the channel matrices, the transmit ASEL responder station sends 

(“sending, by the station”) the HT category CSI Frame or the HT category Antenna Selection 

Indices Feedback frame (“a frame including a high throughput (HT) control field”) back to the 

ASEL transmitter.  

80. The CSI Frame includes the CSI Report, which can be utilized by the ASEL 

transmitter to compute and select the antenna.  The Antenna Selection Indices Feedback frame 

includes the Antenna Indices feedback.  Each bit of the Antenna Indices feedback corresponds to 

an antenna and indicates its selection by the ASEL responder. 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 

 
Source: IEEE 802.11-2016 Standard (Page 1482) 
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Source: IEEE 802.11-2016 Standard (Page 1483) 

81. ASEL feedback is provided either by sending a CSI frame that contains the CSI 

report or an Antenna Selection Indices Feedback frame that contains the selected antenna indices 

by the ASEL responder. 

 
Source: IEEE 802.11-2016 Standard (Page 1482) 
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Source: IEEE 802.11-2016 Standard (Pages 1482-83) 

 

Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Page 1214) 
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Source: IEEE 802.11-2016 Standard (Page 1216) 

 
Source: IEEE 802.11-2016 Standard (Page 1212) 
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Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Pages 2340-41) 
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Source: IEEE 802.11-2016 Standard (Page 753) 

 
Source: https://arxiv.org/ftp/arxiv/papers/1301/1301.6644.pdf (Page 76) 

82. In the method practiced using the accused products, the HT control field includes 

a MCS selection feedback (MFB) field, and if an ASI field is set to “1” or if an MRS field is set 

to “111”, then the MFB field is used for antenna selection, beam selection, or as a transmitter 

beam forming control (ASBFC) field, in which ASBFC field includes a command subfield and a 

data subfield, and in which the data subfield indicates a number of the multiple sounding 

packets. 

83. For example, the ASEL feedback is a +HTC frame that includes an LAC subfield, 

which allows the station to perform antenna selection.  The LAC frame format includes the MAI 

(MCS request or ASEL Indication) subfield.  When MAI is set to “14,” the MFB/ASELC (MCS 
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Feedback/Antenna Selection Command) subfield (“MFB field”) is used as the Antenna Selection 

Command.  Also, the frame format of ASELC subfield (“ASBFC field”) contains ASEL 

Command and ASEL Data subfields (“includes a command subfield and a data subfield”).  The 

ASEL Data field (“data subfield”) contains information about the number of sounding PPDUs 

(“indicates a number of the multiple sounding packets”). 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 

 
Source: IEEE 802.11-2016 Standard (Page 637) 
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Source: IEEE 802.11-2016 Standard (Pages 637-38) 

 
Source: IEEE 802.11-2016 Standard (Page 654) 
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Source: IEEE 802.11-2016 Standard (Page 655) 

 
Source: IEEE 802.11-2016 Standard (Page 656) 
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Source: IEEE 802.11-2016 Standard (Page 657) 

 
Source: IEEE 802.11-2016 Standard (Page 657) 

84. TPV directly infringes the ’096 Patent when, for example, it and/or its agents use 

the accused products, including during testing of the accused products.  TPV also directly 

infringes the ’096 Patent when the accused products are used after purchase by a customer or end 
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user.  For example, the accused products are built with hardware and/or software components 

that control the operation of the accused products.  These components cause the accused 

products to perform the steps of the claimed invention after, for example, receiving sounding 

packets.  TPV also directly infringes the ’096 Patent by exercising direction or control over the 

use of the accused products by others, including its affiliates, its subsidiaries, its business 

partners (including certification and testing organizations), and/or its customers and end-

users.  TPV contracts with, advises, and/or encourages such persons to engage in conduct 

satisfying one or more elements of the asserted claims, deriving a financial or other benefit (e.g., 

improved wireless communications) from doing so.  TPV conditions these benefits on, for 

example, such persons performing certain activities involving the accused products during 

specified conditions that cause the accused products to perform the steps of the claimed method 

(e.g., after receiving sounding packets). 

85. TPV has had knowledge of the ’096 Patent at least as of the date when it was 

notified of the filing of this action. 

86. Freedom Patents has been damaged as a result of the infringing conduct by TPV 

alleged above.  Thus, TPV is liable to Freedom Patents in an amount that adequately 

compensates it for such infringements, which, by law, cannot be less than a reasonable royalty, 

together with interest and costs as fixed by this Court under 35 U.S.C. § 284. 

87. Freedom Patents has neither made nor sold unmarked articles that practice the 

’096 Patent, and is entitled to collect pre-filing damages for the full period allowed by law for 

infringement of the ’096 Patent. 
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COUNT III 
 

DIRECT INFRINGEMENT OF U.S. PATENT NO. 8,514,815 

88. On August 20, 2013, United States Patent No. 8,514,815 (“the ’815 Patent”) was 

duly and legally issued by the United States Patent and Trademark Office for an invention 

entitled “Training Signals for Selecting Antennas and Beams in MIMO Wireless LANs.” 

89. Freedom Patents is the owner of the ’815 Patent, with all substantive rights in and 

to that patent, including the sole and exclusive right to prosecute this action and enforce the ’815 

Patent against infringers, and to collect damages for all relevant times. 

90. TPV used products and/or systems including, for example, the VIZIO V555M-

K01 (with 2x2 MIMO) family of TVs and other products20 that implement MIMO Wi-Fi 

capabilities (“accused products”):   

 
Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
20 See, e.g., VIZIO D-Series (D24F4-J01, D32f4-J01, D32F-F1, D32fM-K01), V-Series 

(V435-H1, V435-H11, V435-J01, V436-G1, V505-H1, V505-J01, V555-H1, V555-J01, V585-
H11, V585-J01, V585X-H1, V705-J01), M-Series (M556-H1, M55Q6-J01, M55Q7-J01, 
M586X-H1, M58Q7-J01, M65Q7-H1, M65Q7-J01), P-Series (P65Q9-J01, P75Q9-J01, P75QX-
H1, P85QX-H1), OLED (OLED55-H1, OLED65-H1), etc. 
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Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
Source: www.vizio.com/en/tv/v-series/V555M-K01  

 
Source: www.rtings.com/tv/reviews/vizio/v-series-2022   

 
Source: www.rtings.com/assets/products/WUqs9Ksm/vizio-v-series-2022/label-large.jpg  
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Source: https://fccid.io/2AC23-WXT2A  

 
* * *  

 
Source: https://fccid.io/2AC23-WXT2A   

91. By doing so, TPV has directly infringed (literally and/or under the doctrine of 

equivalents) at least Claim 1 of the ’815 Patent.  TPV’s infringement in this regard is ongoing.  

92. The VIZIO V555M-K01Smart TV is an exemplary accused product. 

93. TPV has infringed the ’815 Patent by using the accused products and thereby 

practicing a computer implemented method for selecting antennas in a multiple-input, multiple-

output wireless local area network including a plurality of stations, each station includes a set of 

antennas. 

94. For example, the VIZIO V555M-K01 Smart TV communicates with other 

stations using the IEEE 802.11 protocol and includes a set of antennas that are used for both 

transmitting and receiving data to and from the other stations over a WLAN.  The transmission 

and reception of data using multiple antennas simultaneously is known as MIMO (“multiple-
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input, multiple-output”).  The stations communicating using MIMO implement antenna selection 

by initially transmitting or receiving sounding packets with each other to estimate the channel 

characteristics between them.  The sounding packets correspond to a set of antennas that are 

available from a larger number of antennas. 

 
Source: IEEE 802.11-2016 Standard (Page 122) 

 
Source: IEEE 802.11-2016 Standard (Page 197) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 

 
Source: IEEE 802.11-2016 Standard (Page 136) 
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Source: IEEE 802.11-2016 Standard (Page 1463)  

 
Source: IEEE 802.11-2016 Standard (Pages 1462-63) 
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Source: IEEE 802.11-2016 Standard (Page 1481) 

95. The method practiced using the accused products includes the step of sending a 

number of sounding packets that are to be sent for antenna selection training, from a station to 

perform the antenna selection training by receiving the sounding packets, to a station to transmit 

the sounding packets. 

96. For example, during the antenna selection process, the ASEL receiver station (“a 

station to perform the antenna selection training by receiving the sounding packets”) initially 

transmits a +HTC frame with the ASEL Command subfield set to RXASSR (“Receive Antenna 

Selection Sounding Request”).  The ASEL Data subfield indicates the number of sounding 

PPDUs required (“sending a number of sounding packets that are to be sent for antenna selection 

training”) from the ASEL sounding-capable transmitter station (“to a station to transmit the 

sounding packets”). 
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Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 
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Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 

97. The method practiced using the accused products includes the step of transmitting 

multiple consecutively transmitted sounding packets, according to the number, by the station 

transmitting the sounding packets. 

98. For example, the ASEL sounding-capable transmitter station (“station 

transmitting the sounding packets”) receives the +HTC frame transmitted by the ASEL receiver 

station, which indicates the number of sounding PPDUs required for antenna selection.  The 

ASEL sounding-capable transmitter station responds by consecutively transmitting multiple 
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sounding PPDUs (“transmitting multiple consecutively transmitted sounding packets”) as 

required by the ASEL receiver to perform antenna selection.  

 
Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 
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Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

99. The method practiced using the accused products includes the step of receiving 

the multiple consecutively transmitted sounding packets in the station to perform the antenna 

selection training, wherein each sounding packet corresponding to a different subset of the set of 

antennas, and where the number of consecutive packets is predetermined. 

100. For example, the ASEL receiver station receives multiple consecutive sounding 

PPDUs (“receiving the multiple consecutively transmitted sounding packets”) sent by the ASEL 

sounding-capable transmitter station.  The number of received multiple sounding packets 

corresponds to the number required  to be sent by the ASEL sounding-capable transmitter 

(“where the number of consecutive packets is predetermined”).  The ASEL receiver station 

receives the multiple consecutively transmitted sounding PPDUs and estimates the channel state 

information (along with the channel matrices for each channel) based on the measurements from 
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the received sounding PPDUs, each of which corresponds to a different set of antennas (“each 

sounding packet corresponding to a different subset of the set of antennas”).  Based on the 

estimated channel matrices, the ASEL receiver performs antenna selection (“to perform the 

antenna selection training”). 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1481) 
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Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 
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Source: IEEE 802.11-2016 Standard (Pages 1462-63) 

101. The method practiced using the accused products includes the step of estimating a 

channel matrix from the multiple consecutively transmitted sounding packets. 

102. For example, the ASEL sounding-capable transmitter station transmits multiple 

sounding PPDUs (“multiple consecutively transmitted sounding packets”) to the ASEL receiver.  

The ASEL receiver station estimates the channel state information based on the measurements 

from each of the received sounding PPDUs, which correspond to a different set of antennas.  

After the estimate is complete, a Channel State Information report (CSI report) is generated.  The 

CSI report is part of the CSI frame format, and is present as a CSI Report field.  The CSI Report 

field contains a Channel Matrix subfield, which contains the channel matrices estimated for the 

different channels. 
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Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 1484) 

 
Source: IEEE 802.11-2016 Standard (Page 2401) 

 
Source: IEEE 802.11-2016 Standard (Page 1477) 
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Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Page 746) 
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Source: IEEE 802.11-2016 Standard (Pages 2340-41) 

103. The method practiced using the accused products includes the step of selecting a 

subset of antennas according to the channel matrix. 

104. For example, the ASEL receiver station receives the sounding PPDUs, estimates 

the CSI, and generates a Channel State Information report (CSI report).  Based on the estimated 

channel matrices present in the CSI report, antenna selection is performed (“selecting a subset of 

antennas according to the channel matrix”). 
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Source: IEEE 802.11-2016 Standard (Page 1477) 

 
Source: IEEE 802.11-2016 Standard (Page 1214) 

 
Source: IEEE 802.11-2016 Standard (Page 746) 
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Source: IEEE 802.11-2016 Standard (Page 1481) 

 
Source: https://arxiv.org/ftp/arxiv/papers/1301/1301.6644.pdf (Page 76) 

105. TPV directly infringes the ’815 Patent when, for example, it and/or its agents use 

the accused products, including during testing of the accused products.  TPV also directly 

infringes the ’815 Patent when the accused products are used after purchase by a customer or end 

user.  For example, the accused products are built with hardware and/or software components 

that control the operation of the accused products.  These components cause the accused 

products to perform the steps of the claimed invention after, for example, receiving sounding 

packets.  TPV also directly infringes the ’815 Patent by exercising direction or control over the 

use of the accused products by others, including its affiliates, its subsidiaries, its business 

partners (including certification and testing organizations), and/or its customers and end-
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users.  TPV contracts with, advises, and/or encourages such persons to engage in conduct 

satisfying one or more elements of the asserted claims, deriving a financial or other benefit (e.g., 

improved wireless communications) from doing so.  TPV conditions these benefits on, for 

example, such persons performing certain activities involving the accused products during 

specified conditions that cause the accused products to perform the steps of the claimed method 

(e.g., after receiving sounding packets). 

106. TPV has had knowledge of the ’815 Patent at least as of the date when it was 

notified of the filing of this action. 

107. Freedom Patents has been damaged as a result of the infringing conduct by TPV 

alleged above.  Thus, TPV is liable to Freedom Patents in an amount that adequately 

compensates it for such infringements, which, by law, cannot be less than a reasonable royalty, 

together with interest and costs as fixed by this Court under 35 U.S.C. § 284. 

108. Freedom Patents has neither made nor sold unmarked articles that practice the 

’815 Patent, and is entitled to collect pre-filing damages for the full period allowed by law for 

infringement of the ’815 Patent. 

ADDITIONAL ALLEGATIONS REGARDING INFRINGEMENT  
AND PERSONAL JURISDICTION 

109. TPV has also indirectly infringed the ’686 Patent, the ’096 Patent, and the ’815 

Patent by inducing others to directly infringe the ’686 Patent, the ’096 Patent, and the ’815 

Patent.   

110. TPV has induced the end users and/or TPV’s customers to directly infringe 

(literally and/or under the doctrine of equivalents) the ’686 Patent, the ’096 Patent, and the ’815 

Patent by using the accused products. 
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111. TPV took active steps, directly and/or through contractual relationships with 

others, with the specific intent to cause them to use the accused products in a manner that 

infringes one or more claims of the ’686 Patent, the ’096 Patent, and the ’815 Patent, including, 

for example, claims 1 and 21 of the ’686 Patent, claim 1 of the ’096 Patent, and claim 1 of the 

’815 Patent.   

112. Such steps by TPV included, among other things, advising or directing customers, 

end users, and others (including distributors and equipment services entities) to use the accused 

products in an infringing manner; advertising and promoting the use of the accused products in 

an infringing manner; and/or distributing instructions that guide users to use the accused 

products in an infringing manner.  

113. TPV performed these steps, which constitute joint and/or induced infringement, 

with the knowledge of the ’686 Patent, the ’096 Patent, and the ’815 Patent and with the 

knowledge that the induced acts constitute infringement.   

114. TPV was and is aware that the normal and customary use of the accused products 

by TPV’s customers would infringe the ’686 Patent, the ’096 Patent, and the ’815 Patent.  TPV’s 

inducement is ongoing. 

115. TPV has also induced its affiliates, or third-party manufacturers, shippers, 

distributors, retailers, or other persons acting on its or its affiliates’ behalf, to directly infringe 

(literally and/or under the doctrine of equivalents) at least claim 21 of the ’686 Patent by 

importing, selling or offering to sell the accused products.   

116. TPV has a significant role in placing the accused products in the stream of 

commerce with the expectation and knowledge that they will be purchased by consumers in 

Texas and elsewhere in the United States. 
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117. TPV purposefully directs or controls the making of accused products and their 

shipment to the United States, using established distribution channels, for sale in Texas and 

elsewhere within the United States. 

118. TPV purposefully directs or controls the sale of the accused products into 

established United States distribution channels, including sales to nationwide retailers and 

wholesalers, including, for example, Amazon, Best Buy, CDW, and Walmart.  TPV’s established 

United States distribution channels include one or more United States based affiliates (e.g., TPV 

International (USA), Inc., Trend Smart America Ltd., etc.) and third-parties working on behalf of 

TPV.  

119. TPV purposefully directs or controls the sale of the accused products online and 

in nationwide retailers and wholesalers, including for sale in Texas and elsewhere in the United 

States, and expects and intends that the accused products will be so sold. 

120. TPV purposefully places the accused products—whether by itself or through 

subsidiaries, affiliates, or third parties—into an international supply chain, knowing that the 

accused products will be sold in the United States, including Texas.  Therefore, TPV also 

facilitates the sale of the accused products in Texas.  

121. TPV took active steps, directly and/or through contractual relationships with 

others, with the specific intent to cause such persons to import, sell, or offer to sell the accused 

products in a manner that infringes claim 21 of the ’686 Patent.   

122. Such steps by TPV included, among other things, making or selling the accused 

products outside of the United States for importation into or sale in the United States, or knowing 

that such importation or sale would occur; and directing, facilitating, or influencing its affiliates, 
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or third-party manufacturers, shippers, distributors, retailers, or other persons acting on its or its 

affiliates’ behalf, to import, sell, or offer to sell the accused products in an infringing manner.   

123. TPV performed these steps, which constitute induced infringement, with the 

knowledge of the ’686 Patent, the ’096 Patent, and the ’815 Patent, and with the knowledge that 

the induced acts would constitute infringement.   

124. TPV performed such steps in order to profit from the eventual sale of the accused 

products in the United States.   

125. TPV’s inducement is ongoing. 

126. TPV has also indirectly infringed by contributing to the infringement of the ’686 

Patent, the ’096 Patent, and the ’815 Patent.  TPV has contributed to the direct infringement of 

the ’686 Patent, the ’096 Patent, and the ’815 Patent by the end user of the accused products. 

127. The accused products have special features that are specially designed to be used 

in an infringing way and that have no substantial uses other than ones that infringe the ’686 

Patent, the ’096 Patent, and the ’815  Patent, including, for example, claims 1 and 21 of the ’686 

Patent, claim 1 of the ’096 Patent, and claim 1 of the ’815  Patent.  

128. The special features include, for example, hardware and/or software components 

especially adapted for transmitting/receiving sounding packets and estimating channel matrices 

for the selection of antennas in a multiple-input, multiple-output wireless network, used in a 

manner that infringes the ’686 Patent, the ’096 Patent, and the ’815 Patent.  

129. These special features constitute a material part of the invention of one or more of 

the claims of the ’686 Patent, the ’096 Patent, and the ’815 Patent, and are not staple articles of 

commerce suitable for substantial non-infringing use.  

130. TPV’s contributory infringement is ongoing. 
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131. TPV has had actual knowledge of the ’686 Patent, the ’096 Patent, and the ’815 

Patent at least as of the date when it was notified of the filing of this action.  Since at least that 

time, TPV has known the scope of the claims of the ’686 Patent, the ’096 Patent, and the ’815 

Patent, the products that practice the ’686 Patent, the ’096 Patent, and the ’815 Patent, and that 

Freedom Patents is the owner of the ’686 Patent, the ’096 Patent, and the ’815 Patent. 

132. By the time of trial, TPV will have known and intended (since receiving such 

notice) that its continued actions would infringe and actively induce and contribute to the 

infringement of one or more claims of the ’686 Patent, the ’096 Patent, and the ’815 Patent. 

133. Furthermore, TPV has a policy or practice of not reviewing the patents of others 

(including instructing its employees to not review the patents of others), and thus has been 

willfully blind of Freedom Patents’ patent rights. See, e.g., M. Lemley, “Ignoring Patents,” 2008 

Mich. St. L. Rev. 19 (2008). 

134. TPV’ customers have infringed the ’686 Patent, the ’096 Patent, and the ’815 

Patent.  TPV encouraged its customers’ infringement. 

135. TPV’s direct and indirect infringement of the ’686 Patent, the ’096 Patent, and the 

’815 Patent has been, and/or continues to be willful, intentional, deliberate, and/or in conscious 

disregard of Freedom Patents’ rights under the patents-in-suit. 

136. Freedom Patents has been damaged as a result of TPV’s infringing conduct 

alleged above.  Thus, TPV is liable to Freedom Patents in an amount that adequately 

compensates it for such infringements, which, by law, cannot be less than a reasonable royalty, 

together with interest and costs as fixed by this Court under 35 U.S.C. § 284. 

JURY DEMAND 

Freedom Patents hereby requests a trial by jury on all issues so triable by right. 
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PRAYER FOR RELIEF 

Freedom Patents requests that the Court find in its favor and against TPV, and that the 

Court grant Freedom Patents the following relief: 

a. Judgment that one or more claims of the ’686 Patent, the ’096 Patent, and the 

’815 Patent have been infringed, either literally and/or under the doctrine of equivalents, by TPV 

and/or all others acting in concert therewith; 

b. A permanent injunction enjoining TPV and its officers, directors, agents, servants, 

affiliates, employees, divisions, branches, subsidiaries, parents, and all others acting in concert 

therewith from infringement of the ’686 Patent, the ’096 Patent, and the ’815 Patent; or, in the 

alternative, an award of a reasonable ongoing royalty for future infringement of the ’686 Patent, 

the ’096 Patent, and the ’815 Patent by such entities; 

c. Judgment that TPV account for and pay to Freedom Patents all damages to and 

costs incurred by Freedom Patents because of TPV’s infringing activities and other conduct 

complained of herein, including an award of all increased damages to which Freedom Patents is 

entitled under 35 U.S.C. § 284; 

d.  That Freedom Patents be granted pre-judgment and post-judgment interest on the 

damages caused by TPV’s infringing activities and other conduct complained of herein; 

e. That this Court declare this an exceptional case and award Freedom Patents its 

reasonable attorney’s fees and costs in accordance with 35 U.S.C. § 285; and 

f.  That Freedom Patents be granted such other and further relief as the Court may 

deem just and proper under the circumstances. 
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Dated: May 10, 2023 Respectfully submitted, 
 

/s/ Zachariah S. Harrington 
 Matthew J. Antonelli  
 Texas Bar No. 24068432  
 matt@ahtlawfirm.com 

      Zachariah S. Harrington  
      Texas Bar No. 24057886 

zac@ahtlawfirm.com 
      Larry D. Thompson, Jr. 
      Texas Bar No. 24051428 
      larry@ahtlawfirm.com 

Rehan M. Safiullah 
Texas Bar No. 24066017 
rehan@ahtlawfirm.com 
 
ANTONELLI, HARRINGTON  
& THOMPSON LLP 

      4306 Yoakum Blvd., Ste. 450 
      Houston, TX 77006 
      (713) 581-3000 
 

Stafford Davis 
State Bar No. 24054605 
sdavis@stafforddavisfirm.com 
Catherine Bartles 
Texas Bar No. 24104849 
cbartles@stafforddavisfirm.com 
 
THE STAFFORD DAVIS FIRM  
815 South Broadway Avenue 
Tyler, Texas 75701  
(903) 593-7000 
(903) 705-7369 fax 

 
Attorneys for Freedom Patents LLC 
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