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U.S. Patent No. 9,768,842: Samsung devices1 
 

Claim 1 Analysis Select Evidence 
An OFDM transmitter, 
comprising: 

Samsung devices (e.g., Galaxy 
S22) include at least one OFDM 
transmitter which provides LTE 
capability that meets every 
element of claim 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Continued on next page) 

 
* * * * 

 
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 1 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 (GC0004802) 
 

 
Source: https://frankrayal.com/wp-content/uploads/2017/02/LTE-in-a-Nutshell-Physical-Layer.pdf 
(GC0004322) 
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Claim 1 Analysis Select Evidence 
 As will be discussed in more detail 

subsequently, SC-FDMA entails 
mapping/modulating frequency 
domain points onto an OFDM 
symbol. The OFDM symbol is then 
transmitted by the user device, 
such that an OFDM transmitter is 
required. 

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

 
* * * * 

 
Source: https://support.ixiacom.com/sites/default/files/resources/whitepaper/sc-fdma-indd.pdf 
(GC0004314; GC0004313) 
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Claim 1 Analysis Select Evidence 
an OFDM spreader 
configured to spread a 
plurality of data symbols 
with Fourier coefficients 
to generate a discrete 
Fourier Transform (DFT)-
spread data signal; 

The transmitter in Samsung 
devices includes an OFDM 
spreader configured to spread a 
plurality of data symbols with 
Fourier coefficients to generate a 
discrete Fourier Transform (DFT)-
spread data signal. 
 
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 the DFT-spread data 
signals. 
 
The transform precoding process 
employs a DFT to spread data 
symbols.  
 
Specifically, the portion of the DFT 

𝑒
!" !"#$

%&'
()*+,  generates multiple 

spreading codes that are applied 
to the data symbols to generate 
the spread symbols. The spreading 
codes are complex-valued 
coefficients. 
 

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004231; GC0004232) 
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Claim 1 Analysis Select Evidence 
 SC-FDMA “is built over OFDM 

modulation,” and thus “can be 
viewed as … DFT-spread OFDM.” 

 
* * * * 

 
Source: https://support.ixiacom.com/sites/default/files/resources/whitepaper/sc-fdma-indd.pdf 
(GC0004314; GC0004313) 
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Claim 1 Analysis Select Evidence 
a mapper configured to 
map the DFT-spread data 
signal to a plurality of 
OFDM subcarriers; and 

The transmitter in Samsung 
devices includes a mapper 
configured to map the DFT-spread 
data signal to a plurality of OFDM 
subcarriers. 
 
As shown to the right, to comply 
with LTE standards, the OFDM 
transmitter in Samsung devices 
must be able to map the DFT-
spread data signals (e.g., the 
complex-valued symbols 
discussed above) to multiple 
subcarriers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The DFT-spread data signal is 
“mapped onto the subcarriers 
assigned to the user in the OFDM 
symbol.” 
  
 

 
* * * *

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004231; GC0004232) 
 

 
Source: 
https://rfmw.em.keysight.com/wireless/helpfiles/89600b/webhelp/subsystems/lte/content/lte_overv
iew.htm (GC0004793) 
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Claim 1 Analysis Select Evidence 
 As shown to the right, the LTE-

defined uplink resource grid 
includes “SC-FDMA symbols” 
generated using the DFT discussed 
above. 
 
The symbols are mapped to the 
resource elements within a 
resource block, with each resource 
block including multiple 
subcarriers. 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004230) 
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Claim 1 Analysis Select Evidence 
an OFDM modulator 
configured to modulate 
the DFT-spread data 
signal onto the plurality 
of OFDM subcarriers to 
produce an OFDM 
transmission signal 
comprising a 
superposition of the 
OFDM subcarriers, 
wherein the OFDM 
spreader is configured to 
provide the superposition 
with a reduced peak-to-
average power ratio. 

The transmitter in Samsung 
devices includes an OFDM 
modulator configured to modulate 
the DFT-spread data signal onto 
the plurality of OFDM subcarriers 
to produce an OFDM transmission 
signal comprising a superposition 
of the OFDM subcarriers, wherein 
the OFDM spreader is configured 
to provide the superposition with a 
reduced peak-to-average power 
ratio. 
 
As shown to the right, to comply 
with LTE standards, the OFDM 
modulator in Samsung devices 
must be able to modulate the DFT-
spread data signals (e.g., the 
complex-valued symbols 
discussed above) onto multiple 
subcarriers to produce an OFDM 
transmission signal (e.g., SC-FDMA 
baseband signal as described in 
section 5.6 of LTE standard) for 
each antenna port. 
 
During SC-FDMA baseband signal 
generation, the DFT-spread data 
signals are modulated onto the 
OFDM subcarriers for each uplink 
slot to produce the time-domain 
OFDM signal represented by the 
time-continuous signal equation 
shown to the right. 
 
 

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004231; GC0004250) 
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Claim 1 Analysis Select Evidence 
 As discussed previously and as 

shown to the right, the DFT-spread 
data signals are mapped onto 
subcarriers, and then modulated 
onto those subcarriers during SC-
FDMA baseband signal generation. 
The IFFT discussed at right is the 
SC-FDMA baseband signal 
generation equation shown on the 
previous page.  
 
A person of ordinary skill in the art 
at the time of the invention would 
understand that an OFDM signal is 
a superposition of subcarriers. The 
LTE specification’s SC-FDMA 
baseband generation step uses an 
IFFT for transforming from the 
frequency-domain to the time-
domain transformation. Each input 
symbol to an IFFT is modulated 
onto a particular subcarrier 
frequency, and the output of the 
IFFT is a discrete-time signal.  
 
If multiple symbols are input to the 
IFFT at the same time, the output 
discrete-time signal is a sum (i.e., 
superposition) of the subcarrier 
frequencies modulated with their 
corresponding symbols. In short, 
superposition is the sum of the 
subcarrier frequencies at a given 
time. 
 
Another result of using SC-FDMA is 
that it reduces peak-to-average 
power ratio (PAPR). 

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

 
Source: https://support.ixiacom.com/sites/default/files/resources/whitepaper/sc-fdma-indd.pdf 
(GC0004307) 
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Claim 2 Analysis Select Evidence 
The OFDM transmitter 
recited in claim 1, 
wherein the OFDM 
spreader comprises an 
N-point DFT and the 
OFDM modulator 
comprises an M-point 
inverse discrete Fourier 
Transform, wherein M>N. 
 

As discussed above and as shown 
to the right, the transform 
precoding DFT is the OFDM 
spreader. The DFT is an N-point 
DFT. 
 
As discussed above, the SC-FDMA 
baseband signal generator uses an 
inverse DFT (IFFT). The IFFT is an 
M-point inverse DFT. 
 
The N in the N-point DFT data 
symbols used, and M in the M-
point IFFT corresponds to the total 
number of subcarriers assigned to 
the user.  
 
Because a user will use fewer data 
symbols (N) than the total number 
of subcarriers assigned to the user 
(M), M will be greater than N. 

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004232; GC0004250) 
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Claim 3 Analysis Select Evidence 
The OFDM transmitter 
recited in claim 1, 
wherein the OFDM 
modulator comprises an 
inverse fast Fourier 
transform. 

Samsung devices include an 
OFDM transmitter described in 
claim 1 wherein the OFDM 
modulator comprises an inverse 
fast Fourier transform. 
 
As shown to the right, to comply 
with LTE standards, the OFDM 
modulator in Samsung devices 
must comprise an inverse fast 
Fourier transform to produce the 
time-continuous signal 𝑆#(𝑡) in SC-
FDMA as described in section 5.6 
of the LTE Standard. 
 
The inverse fast Fourier transform 
is an algorithmically efficient way 
of performing the inverse DFT, and 
it is used universally in OFDM 
modulators. 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004250) 
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Claim 4 Analysis Select Evidence 
The OFDM transmitter 
recited in claim 1, 
wherein the data 
symbols comprise 
reference-signal 
symbols, which comprise 
at least one of known 
training symbols and 
synchronization symbols. 
 

As discussed above, Samsung 
devices comply with the LTE 
specification, including 36.211 
v8.7.0, release 8. A later release—
release 15—introduced 
requirements for reference signals 
used in the physical channel 
uplink, as shown to the right. 
Samsung devices comply with this 
release as well. 
 
These requirements specify that at 
least one of the data symbols is a 
reference signal used for 
demodulation and 
synchronization. 
 
Demodulation reference signals 
are used for channel estimation, 
while synchronization reference 
signals are used for signal-quality 
estimation. Both channel 
estimation and signal-quality 
estimation are types of training 
symbols. 
 
   

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/15.02.00_60/ts_136211v150200p.pdf 
(GC0004509; GC0004522) 
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Claim 7 Analysis Select Evidence 

The OFDM transmitter 
recited in claim 1, further 
comprising a cyclic prefix 
appender configured to 
append at least one of a 
cyclic prefix, a postfix, 
and a guard interval to 
the OFDM transmission 
signal. 

Samsung devices include an 
OFDM transmitter described in 
claim 1 further comprising a cyclic 
prefix appender configured to 
append at least a cyclic prefix, to 
the OFDM transmission signal. 
 
As shown to the right, to comply 
with LTE standards, the OFDM 
transmitter in Samsung devices 
must include a cyclic prefix 
appender configured to append at 
least a cyclic prefix as described in 
section 5.2 of the LTE Standard. 

 
* * * * 

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004228; GC0004229; GC0004231) 
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Claim 8 Analysis Select Evidence 

The OFDM transmitter 
recited in claim 1, 
wherein the OFDM 
spreader is configured to 
provide channel 
precoding. 
 

Samsung devices include an 
OFDM transmitter described in 
claim 1 wherein the OFDM 
spreader is configured to provide 
channel precoding. 
 
As shown to the right, SC-FDMA 
signal generation includes a 
transform precoding step. 
 
Transform precoding can be used 
for channel precoding. 

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/08.07.00_60/ts_136211v080700p.pdf 
(GC0004231; GC0004232) 
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Claim 9 Analysis Select Evidence 

The OFDM transmitter 
recited in claim 1, 
wherein the plurality of 
data symbols are at least 
one of time-multiplexed 
with reference-signal 
symbols, frequency-
multiplexed with 
reference-signal 
symbols, and code-
multiplexed with 
reference-signal 
symbols. 
 

As discussed above, Samsung 
devices comply with the LTE 
specification, including 36.211 
v8.7.0, release 8. A later release—
release 15—introduced 
requirements for reference signals 
used in the physical channel 
uplink, as shown to the right. 
Samsung devices comply with this 
release as well. 
 
These requirements specify that at 
least one of the data symbols is a 
reference signal used for 
demodulation and 
synchronization. 
 
 
   

 
* * * * 

 
Source: 
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/15.02.00_60/ts_136211v150200p.pdf 
(GC0004509; GC0004522) 

Samsung Exhibit 1039 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 

https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/15.02.00_60/ts_136211v150200p.pdf
https://www.etsi.org/deliver/etsi_ts/136200_136299/136211/15.02.00_60/ts_136211v150200p.pdf


Plaintiff’s P.R. 3-1(c) Infringement Contentions 
Non-limiting example of infringement based on information presently available (draft/subject to revision) 
Claim preamble may not serve as a limitation. 

 

    US Pat. 9,768,842 - Samsung       Page 17 of 17 

Claim 9 Analysis Select Evidence 
 The reference signals are at least  

time multiplexed with other uplink 
transmissions from the same 
device. 
 
A person of ordinary skill in the art 
at the time of the invention would 
also understand that reference 
signals from one device are 
frequency multiplexed with uplink 
transmissions from multiple 
devices. 
 

 
Source: https://frankrayal.com/wp-content/uploads/2017/02/LTE-in-a-Nutshell-Physical-Layer.pdf 
(GC0004327) 
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