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U.S. Patent No. 11,075,786: Samsung Devices1 
 

Claim 10 Analysis Select Evidence 
An apparatus for 
communication in a 
wireless communication 
network  
 

The Samsung Galaxy S22 is a non-
limiting example of an apparatus 
for communication in a wireless 
communication network (e.g., LTE 
network). 
 
As shown to the right, Samsung 
devices are LTE devices, and 
adheres to the LTE specification.  
 
 
 
 
 
 
 
 
 
 

 
* * * * 

 
Source: https://www.samsung.com/us/business/mobile/phones/galaxy-s/galaxy-s22-128gb-
unlocked-sm-s901uzkaxaa/#specs (GC0007293-94; GC0007311) 

 
1 This chart applies to all Samsung devices, including those listed in Appendix A and identified in the Complaint at paragraph 30. Other Samsung LTE-enabled devices, 
including any recently discontinued LTE-enabled devices, infringe this patent in a substantially similar, if not identical, manner. 
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Claim 10 Analysis Select Evidence 
 As shown to the right, LTE uses 

OFDMA for the physical channel 
downlink (e.g., base station to user 
device), and SC-FDMA for the 
physical channel uplink (e.g., user 
device to base station). 
  

Source: https://www.3gpp.org/technologies/keywords-acronyms/98-lte (GC0004804)  
 

 
* * * * 

 
Source: https://support.ixiacom.com/sites/default/files/resources/whitepaper/sc-fdma-indd.pdf 
(GC0004314; GC0004313) 
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Claim 10 Analysis Select Evidence 
 As shown to the right, the LTE 

specification requires that, in the 
uplink, data must be transform 
precoded, mapped to subcarriers, 
and then modulated onto those 
subcarriers to generate the SC-
FDMA (single channel frequency 
division multiple access) signal for 
transmission. 
 
 

 
 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004231) 
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Claim 10 Analysis Select Evidence 
that employs a first set of 
complex-valued codes to 
encode data symbols to 
be transmitted,  

Samsung devices employ a first 
set of complex-valued codes (e.g., 
the exponential function in the 
transform precoding formula at 
right) for encoding data symbols 
for transmission. 
 
The LTE specification requires 
transform precoding the data  
symbols using the DFT shown at 
right to generate a block of 
transform precoded complex-
valued symbols z(0),…z(Msymb-1). 
These are encoded data symbols. 
 

The portion of the DFT e
!" !"#$
%&'
()*+,  is 

used to define how data symbols 
are spread in the frequency 
domain, and correspond to 
complex-valued spreading codes. 
 
 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004232) 
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Claim 10 Analysis Select Evidence 
and employs a second 
set of complex-valued 
codes to recover 
transmitted data 
symbols from a received 
signal, the apparatus 
comprising: 

In operation, Samsung devices 
send data to a base station/eNode 
B (“Base Station”). The Base 
Station recovers the sent data by 
using a second set of complex 
valued codes which are the inverse 
of the first set of complex-valued 
codes.  
 
Shown to the right is a schematic 
overview of signal processing of 
the physical channel, with the top 
portion corresponding to the 
physical channel uplink signal 
processing through transmission. 
The bottom portion represents the 
Base Station processing of the 
uplink signal. 
 
The M-point DFT corresponds to 
the transform precoding DFT 
defined in the LTE specification. As 
shown, the Base Station 
processes the transform precoded 
signals by using an M-Point Inverse 
DFT, which is the inverse of the M-
point DFT. 

 
 
 
Source: https://www.nxp.com/docs/en/white-paper/3GPPEVOLUTIONWP.pdf (GC0004204) 
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Claim 10 Analysis Select Evidence 
at least one processor; 
and 
 
 
a non-transitory 
computer-readable 
memory 
communicatively 
coupled to the at least 
one processor, the non-
transitory computer-
readable memory 
including a set of 
instructions stored 
thereon and executable 
by the at least one 
processor for: 
 

Samsung devices have at least one 
processor (e.g., Qualcomm 
SM8450 Snapdragon 8 Gen 1 
processor).2 
 
As shown to the right, the Galaxy 
S22 is a non-limiting example of an 
LTE device that comprises a 
processor and a memory unit 
communicatively coupled to the 
processor.  
  

Source: https://www.gsmarena.com/samsung_galaxy_s22_5g-11253.php (GC0007380) 
 

 
* * * * 

 
Source: https://www.qualcomm.com/products/mobile/snapdragon/smartphones/snapdragon-8-
series-mobile-platforms/snapdragon-8-gen-1-mobile-platform (GC0007688) 
 
 
 
 
 
 
 
 

 
2 See also Appendix A, listing Samsung devices including processor and memory types. 
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Claim 10 Analysis Select Evidence 
selecting a plurality of 
subcarriers to be 
transmitted; 
 

As shown to the right, Samsung 
devices select subcarriers for 
transmission, with the subcarriers 
selected from those assigned to 
the device. 
 
Each physical resource block 
(PRB) consists of 12 subcarriers 
and determines the number of 
inputs for SC-FDMA signal 
generation. 
 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004232) 
 

 
Source: 
https://rfmw.em.keysight.com/wireless/helpfiles/89600b/webhelp/subsystems/lte/content/lte_overvi
ew.htm (GC0004795) 
 

 
Source: https://www.nxp.com/docs/en/white-paper/3GPPEVOLUTIONWP.pdf (GC0004211) 
 

 
Source: 
https://rfmw.em.keysight.com/wireless/helpfiles/89600b/webhelp/subsystems/lte/content/lte_overvi
ew.htm (GC0004793) 
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Claim 10 Analysis Select Evidence 
encoding the data 
symbols with the first set 
of complex-valued codes 
to produce encoded data 
symbols; 
 

As shown to the right, Samsung 
devices employ transform 
precoding, which employs 
complex-valued codes (e.g., 
exponential function e). 
 
The complex-valued encode the  
data symbols (e.g., d  variable in 
the transform precoding equation) 
to produce encoded data symbols. 
 
 
 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004232) 
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Claim 10 Analysis Select Evidence 
applying the encoded 
data symbols to the 
plurality of subcarriers to 
produce a spread-
Orthogonal Frequency 
Division Multiplexing 
(OFDM) signal; and 
 
transmitting the spread-
OFDM signal; 
 
 
 
 
 
 

The SC-FMDA symbols (encoded 
data symbols) are then mapped to 
subcarriers (physical resources), 
and modulated onto those 
subcarriers during SC-FDMA 
baseband generation. SC-FDMA 
employs a DFT to spread OFDM 
data into a form that resembles a 
single carrier. 
 
 
 
 
 
 
 
 
 
 
 
 
 
As shown to the right, the encoded 
symbols are mapped and 
modulated onto OFDM symbols 
for transmission using the 
Samsung device. 
 
 
 
 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004250) 
 

 
Source: 
https://rfmw.em.keysight.com/wireless/helpfiles/89600b/webhelp/subsystems/lte/content/lte_overvi
ew.htm (GC0004793) 
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Claim 10 Analysis Select Evidence 
wherein the first set of 
complex-valued codes 
are complex conjugates 
of the second set of 
complex-valued codes. 
 

As discussed above, transform 
precoding uses complex-valued 
codes (e.g., e function) to generate 
signals that are ultimately 
transmitted from the user device 
to base station.   
 
As explained above, and as shown 
to the right, the base station uses 
the inverse of the DFT (the inverse 
of the complex-valued code) used 
during the transform precoding 
step to decode the signal. 
 
Because the DFT is a unitary matrix 
(with its complex conjugate being 
its inverse), the inverse DFT 
generates complex conjugates. 
 
 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004232) 
 

 
Source: https://www.nxp.com/docs/en/white-paper/3GPPEVOLUTIONWP.pdf (GC0004204) 

 

Inverse of e function is a 
complex-conjugate of 
the DFT used to decode 
transmitted signals in 
the base station 
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Claim 11 Analysis Select Evidence 
The apparatus of claim 
10, wherein selecting is 
responsive to spectrum 
allocation or is 
configured to provide for 
orthogonal frequency 
division multiple access. 
 

As discussed above and as shown 
to the right, the Samsung device is 
assigned subcarriers (spectrum 
allocation) which are then selected 
for use.  

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004232) 
 

 
* * * * 

 
Source: 
https://rfmw.em.keysight.com/wireless/helpfiles/89600b/webhelp/subsystems/lte/content/lte_overv
iew.htm (GC0004795; GC0004793) 
 

 
Source: https://www.nxp.com/docs/en/white-paper/3GPPEVOLUTIONWP.pdf (GC0004211) 
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Claim 15 Analysis Select Evidence 
The apparatus of claim 
10, wherein the plurality 
of subcarriers are 
contiguous subcarriers 
or interleaved 
subcarriers. 
 

As shown to the right, spread 
OFDM signals are comprised of 
subcarriers that can be mapped in 
either localized or distributed 
mode. In localized mode, the 
subcarriers are contiguous, while 
in distributed mode, the 
subcarriers are interleaved. 

 
Source: https://www.nxp.com/docs/en/white-paper/3GPPEVOLUTIONWP.pdf (GC0004205) 
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Claim 16 Analysis Select Evidence 
The apparatus of claim 
10, wherein encoding 
comprises multiplying a 
vector or matrix of data 
symbols with a vector or 
matrix comprising the 
first set of complex-
valued codes. 
 

The transform precoding step, as a 
non-limiting example, involves the 
use of a discrete Fourier transform. 
The DFT itself represent a vector 
multiplication. The DFT can also be 
represented as a complex matrix 
multiplication where data symbols 
(e.g., the e variable) are multiplied 
by the matrix of complex-valued 
codes (e.g., d…) variable values). 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004232) 
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Claim 17 Analysis Select Evidence 
The apparatus of claim 
10, wherein applying 
comprises modulating 
the encoded data 
symbols onto the 
plurality of subcarriers. 
 

As shown to the right, Samsung 
devices modulate complex-valued 
data onto subcarriers (physical 
resources) during the SC-FDMA 
baseband signal generation 
process,  

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004250) 
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Claim 18 Analysis Select Evidence 
The apparatus of claim 
10, wherein the non-
transitory computer-
readable memory further 
includes instructions 
stored thereon and 
executable by the 
processor for adding a 
cyclic prefix to the 
spread-OFDM signal 
before transmitting the 
spread-OFDM signal. 
 

As shown to the right, the memory 
in Samsung devices includes 
instructions for adding a cyclic 
prefix to spread-OFDM signals 
prior to transmission.  

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004230-31) 
 
 

 

Samsung Exhibit 1074 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 

https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf

	GC v. Samsung - PR 3-1, 3-2
	APPENDIX A - Full product list
	P.R. 3-1(c) EXHIBIT 1 - US 9,768,842 (cls. 1, 2, 3, 4, 7, 8, 9) - Samsung
	P.R. 3-1(c) EXHIBIT 2 - US 10,200,227 (cls. 22, 24, 25, 26, 28)  - Samsung
	P.R. 3-1(c) EXHIBIT 3 - US 10,389,568 (cls. 24, 25, 26, 29, 32, 33, 34, 44) - Samsung
	P.R. 3-1(c) EXHIBIT 4 - US 11,075,786 (cls. 10, 11, 15, 16, 17, 18) - Samsung
	P.R. 3-1(c) EXHIBIT 5 - US 11,223,508 (cls. 17, 18, 19, 20, 21, 22) - Samsung
	P.R. 3-1(c) EXHIBIT 6 - US 11,252,005 (cls. 13, 18, 19) - Samsung
	P.R. 3-1(c) EXHIBIT 7 - US 11,381,285 (cls. 11, 17, 19) - Samsung
	P.R. 3-1(c) EXHIBIT 8 - US 11,424,792 (cls. 8, 9, 10) - Samsung



