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Based on information presently available, Apex Beam Technologies LLC (“Apex Beam”) contends that Defendants Samsung Electronics Co., Ltd. and Samsung Electronics 
America, Inc. (collectively, “Samsung”) infringe claims 1-5 and 11-15 (the “Asserted Claims”) of U.S. Patent No. 10,462,767 (the “767 Patent”) through the Accused Products 
which are manufactured, sold, offered for sale, used, imported into the United States, and/or exported from the United States by Samsung. 

The Accused Products comprise all 5G mobile devices made, used, sold, offered for sale, imported into the United States, and/or exported from the United States or otherwise 
provided, after October 29, 2019. Apex Beam reserves the right to amend this list of Accused Products as discovery progresses. 

Samsung directly infringes each of the Asserted Claims by using, importing, testing, selling, offering for sale, importing into the United States, and/or exporting from the 
United States the Accused Products in violation of 35 U.S.C. § 271(a). 

Samsung indirectly infringes the Asserted Claims in violation of 35 U.S.C. § 271(b) by inducing third parties, including its users and/or customers, to directly infringe through 
their operation and use of the Accused Products. Samsung has knowingly and intentionally induced this direct infringement by, inter alia, (i) selling, offering to sell, importing, 
exporting, or otherwise providing the Accused Products to third parties with the intent that the Accused Products will be operated and used in a manner that practices the Asserted 
Claims; and (ii) marketing and advertising the Accused Products. Samsung’s marketing and promotional materials for the Accused Products are found, for example, on Samsung’s 
website, and on distributor websites on which the Accused Products are made available. For example, Samsung’s website offers customers downloadable User Manuals for the 
Accused Products that instruct customers to, among other things, use the accused services in the Accused Products. Samsung’s website also offers support to customers, including 
instruction to, among other things, to operate their devices on 5G networks. On information and belief, Samsung knows that its actions will result in infringement of the Asserted 
Claims, or subjectively believes that there is a high probability that its actions will result in infringement of the Asserted Claims but has taken deliberate actions to avoid learning 
these facts. 

Samsung also contributorily infringes each of the Asserted Claims in violation of 35 U.S.C. § 271(c) by selling, importing, offering for sale, and otherwise providing the 
Accused Products, which when used directly infringe the Asserted Claims. The Accused Products constitute a material part of the Asserted Claims. 

On information and belief, the charted version of the Samsung Galaxy S22 is representative of all versions of the Accused Products as all Samsung 5G devices implement 
the GSMA 3GPP 5G standards including, but not limited to, the Galaxy A13 5G, Galaxy A22 5G, Galaxy A32 5G, Galaxy A33 5G, Galaxy A42 5G, Galaxy A51 5G, Galaxy A52 
5G, Galaxy A52s 5G, Galaxy A53 5G, Galaxy A71 5G, Galaxy A73 5G, Galaxy A90 5G, Galaxy Book Go 5G, Galaxy Book Pro 360 5G, Galaxy F42 5G, Galaxy F52 5G, Galaxy 
Fold 5G, Galaxy M32 5G, Galaxy M42 5G, Galaxy M52 5G, Galaxy Note 10 5G, Galaxy Note 10+ 5G, Galaxy Note 20 5G, Galaxy Note 20 Ultra 5G, Galaxy Quantum 2, Galaxy 
S10 5G, Galaxy S20 5G, Galaxy S20 FE 5G, Galaxy S20 Ultra 5G, Galaxy S20 UW, Galaxy S20+ 5G, Galaxy S21 5G, Galaxy S21 Ultra 5G, Galaxy S21+ 5G, Galaxy S22, Galaxy 
S22 5G, Galaxy S22 Ultra, Galaxy S22+, Galaxy Tab S7 5G, Galaxy Tab S7 FE 5G, Galaxy Tab S7+ 5G, Galaxy Tab S8+ 5G, Galaxy Z Flip 5G, Galaxy Z Flip3 5G, Galaxy Z 
Flip4, Galaxy Z Fold 2 5G, Galaxy Z Fold3 5G, and the Galaxy Z Fold4 (the “Accused Products”). 
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Apex Beam 767 Patent that are not listed below are not infringed by the identified Accused Products. Moreover, the citations to 
certain documents and other information below are intended to be exemplary only and in no way foreclose Apex Beam from citing or relying on additional documents, information, 
source code, and/or testimony at a later time. These contentions are preliminary in nature, and an analysis of Samsung’s products, internal documentation, source code, and/or 
testimony from relevant witnesses may more fully and accurately describe the infringing features of its Accused Products. Accordingly, Apex Beam reserves the right to supplement, 
correct, modify, and/or amend these contentions once such additional information is made available to Apex Beam. Furthermore, Apex Beam reserves the right to supplement, 
correct, modify, and/or amend these contentions as discovery in this case progresses; in view of the Court’s claim construction order(s); in view of any positions taken by Samsung, 
including, but not limited to, positions on claim construction, invalidity, and/or non-infringement; and in connection with the preparation and exchange of expert reports. 

The contents of every below claim cell on which another claim cell depends are expressly incorporated by reference in that dependent cell, as if set forth in their entirety 
therein.

 
[1P]. A method in User Equipment (UE) 
for paging, comprising:

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice a method in a User Equipment (UE) for paging. 

https://www.samsung.com/us/smartphones/galaxy-s22/buy/galaxy-s22-128gb-unlocked-sm-s901uzkaxaa/
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https://www.samsung.com/us/smartphones/galaxy-s22/buy/galaxy-s22-128gb-unlocked-sm-s901uzkaxaa/
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TS38.331 V15.3.0  
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TS38.300 V15.5.0  

Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 

[1A] monitoring a first signaling in X 
time intervals; and receiving a first radio 
signal; wherein X is a positive integer; 

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice monitoring a first signaling in X time intervals; and receiving a first radio 
signal; wherein X is a positive integer.  For example, the Accused Products monitor a first signaling (e.g., paging DCI, P-RNTI) in X 
time intervals (e.g., paging occasion or PDCCH monitoring occasions) and receives a first radio signal (e.g., paging messages on the 
paging control channel/PDSCH) wherein X is a positive integer (e.g., multiple time slots). 

TS38.304 V15.3.0  
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TS38.212 V15.3.0  

TS38.300 V15.5.0  
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TS38.300 V15.5.0 

TS38.300 V15.5.0  

Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 

[1B] the first signaling is used for 
determining scheduling information for 
the first radio signal; the scheduling 
information comprises at least one of 
{occupied time-frequency resource, 
adopted Modulation Coding Scheme 
(MCS), subcarrier spacing of subcarriers 
in occupied frequency domain resource}; 

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice wherein the first signaling is used for determining scheduling information for 
the first radio signal; the scheduling information comprises at least one of {occupied time-frequency resource, adopted Modulation 
Coding Scheme (MCS), subcarrier spacing of subcarriers in occupied frequency domain resource}.  For example, the Accused 
Products practice the first signaling (e.g., paging DCI, P-RNTI) is used for determining scheduling information for the first radio 
signal; the scheduling information comprises occupied time-frequency resource (e.g., frequency domain resource assignment; time 
domain resource assignment) and adopted Modulation Coding Scheme (MCS) (e.g., modulation and coding scheme).
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TS38.212 V15.3.0  

Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 

[1C] the first radio signal carries a paging 
message; the frequency domain resource 
used for transmitting the first signaling 
belongs to a first subband; the first 
subband comprises a positive integer 
number of consecutive subcarriers in 
frequency domain; and 

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice the first radio signal carries a paging message; the frequency domain resource 
used for transmitting the first signaling belongs to a first subband; the first subband comprises a positive integer number of 
consecutive subcarriers in frequency domain.

For example, the Accused Products practice the first radio signal (e.g., paging messages on the paging control channel/PDSCH) 
carries a paging message. 
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TS38.300 V15.5.0  

TS38.300 V15.5.0  

For example, the frequency domain resource used for transmitting the first signaling (e.g., PDSCH, PDCCH) belongs to a first 
subband (e.g., bandwidth part). The bandwidth part (BWP) comprises of a set of Physical Resource Blocks (PRBs) which are 
measured from a reference resource block termed as Common Resource Block. As each of the Physical Resource Blocks comprises 
12 subcarriers, the BWP comprises of a positive integer number of consecutive subcarriers in frequency domain. 
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TS38.211 V15.2.0
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TS38.213 V15.3.0 
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TS38.331 V15.3.0
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TS38.321 V15.3.0
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TS38.101 V15.3.0 
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TS38.214 V15.3.0 
 
Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 
 

[1D] at least one of {location of the first 
subband in frequency domain, subcarrier 
spacing of subcarriers included in the 
first subband} is used for determining the 
X time intervals. 

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice at least one of {location of the first subband in frequency domain, subcarrier 
spacing of subcarriers included in the first subband} is used for determining the X time intervals. 
 
For example, the location of the first subband in frequency domain (e.g., pdcch-ConfigSIB1) and subcarrier spacing of subcarriers 
(e.g., subcarrierSpacingCommon) included in the first subband (e.g., BWP) are used for determining X time intervals (e.g., 
firstPDCCH-MonitoringOccasionOfPO). 
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TS38.304 V15.3.0  

TS38.331 V15.3.0  

For example, in identifying the time interval of a subband, the subcarrier spacing information is sufficient to determine the time 
interval. The standard include a disclosure that the subcarrier spacing information provided by μ can be used to derive subband 
location (e.g., BWP) with respect to a common resource block (e.g., CRB0).
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https://www.sharetechnote.com/html/5G/5G_ResourceGrid.html; https://www.rfwireless-world.com/5G/5G-NR-Resource-Grid-vs-
Resource-Block-vs-Resource-Element.html  

For example, subcarrier spacing information (e.g., subcarrierSpacingCommon) is already included in the MIB information element 
(such as the second radio signal) and can be transmitted from network to UE in BCH/BCCH channel (such as the claimed second 
radio signal).  
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TS38.331 V15.3.0 
The BWP information element comprises: 1) locationAndBandwidth; and 2) subcarrier spacing. 
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TS38.331 V15.3.0 
Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 

2. The method according to claim 1, 
wherein any one of the X time intervals 
belongs to a first time window in time 
domain; the time length of the first time 
window is predefined; the first time 
window is divided into Y time intervals; 

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice wherein any one of the X time intervals belongs to a first time window in time 
domain; the time length of the first time window is predefined; the first time window is divided into Y time intervals; the X time 
intervals are X time intervals of the Y time intervals, Y being a positive integer not smaller than X; the subcarrier spacing of 
subcarriers included in the first subband is used for determining Y; and a feature ID of a monitor of the first signaling is used for 
determining the X time intervals in the Y time intervals.  See claim 1 above.
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the X time intervals are X time intervals 
of the Y time intervals, Y being a positive 
integer not smaller than X; the subcarrier 
spacing of subcarriers included in the 
first subband is used for determining Y; 
and a feature ID of a monitor of the first 
signaling is used for determining the X 
time intervals in the Y time intervals.

For example, any one of the X time intervals (e.g., paging occasion (PO)) belongs to a first time window (e.g., paging frame (PF)) in 
time domain. The time length of the first time window is predefined (e.g., one radio frame). The first time window is divided into Y 
time intervals. The X time intervals are X time intervals of the Y time intervals (e.g., one paging frame may contain one or multiple 
paging occasions). Y being a positive integer not smaller than X. The subcarrier spacing of subcarriers included in the first subband 
(e.g., ) is used for determining Y (e.g., Ns). A feature ID of a monitor of the first signaling (e.g., UE_ID) is used for determining 
the X time intervals in the Y time intervals (e.g., paging occasions in the paging frames). 
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TS38.304 V15.3.0  

TS38.211 V15.3.0  
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Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 

3. The method according to claim 2, 
wherein the first time window belongs to 
one of Z time windows, Z being an 
integer greater than 1; Z is predefined, or 
Z is configurable; any two of the Z time 
windows have an equal time length; and 
the feature ID of the monitor of the first 
signaling is used for determining the first 
time window in the Z time windows.

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice wherein the first time window belongs to one of Z time windows, Z being an 
integer greater than 1; Z is predefined, or Z is configurable; any two of the Z time windows have an equal time length; and the 
feature ID of the monitor of the first signaling is used for determining the first time window in the Z time windows.   

See claims 1 and 2 above. 

For example, the first time window (e.g., paging frame (PF)) belongs to one of Z time windows (e.g., DRX cycle of the UE), Z being 
an integer grater than 1. Z is configurable (e.g., T configured by RRC or upper layers and broadcast in system information; 
defaultPagingCycle). Any two of the Z time windows have an equal time length (e.g., rf32 – 32 radio frame). The feature ID of the 
monitor of the first signaling (e.g., UE_ID) is used for determining the first time window (e.g., subframe number (SFN); PF_offset) 
in the Z time windows.  

TS38.304 V15.3.0  
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TS38.331 V15.3.0  

Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 

4. The method according to claim 1, 
further comprising: receiving a second 
radio signal; wherein the second radio 

Samsung infringes this claim, either directly or indirectly, either literally or under the doctrine of equivalents, as set forth below.  For 
example, Samsung and the Accused Products practice receiving a second radio signal; wherein the second radio of {location of the 
first subband in frequency domain, subcarrier spacing of subcarriers included in the first subband}.
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signal is used for determining at least one 
of {location of the first subband in 
frequency domain, subcarrier spacing of 
subcarriers included in the first subband}. 

See claim 1 above.

For example, the Accused Products receive a second radio signal (e.g.,PBCH). For example, the second radio signal is used for 
determining the location of the first subband in frequency domain (e.g., MIB that carries the SIB1) and subcarrier spacing of 
subcarriers included in the first subband (e.g., subcarrierSpacingCommon). 

TS38.300 V15.5.0  

TS38.331 V15.3.0  
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TS38.331 V15.3.0  
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TS38.213 V15.3.0  

Plaintiff reserves the right to amend or supplement these contentions after the inspection of source code, after the issuance of any 
claim construction order, and for any other reason as permitted by the Court. 

5. The method according to claim 1, 
further comprising: 
receiving a second signaling; 
wherein the second signaling is used for 
determining Q subbands, Q being a 
positive integer; the first subband belongs 
to one of the Q subbands; any one of the 

See claims 1 and 2.
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Q subbands comprises a positive integer 
number of consecutive subcarriers; and 
the feature ID of the monitor of the first 
signaling is used for determining the first 
subband in the Q subbands. 
[11P] A UE for paging, comprising: See element [1P]. 
[11A] a first receiver module, to monitor 
a first signaling in X time intervals; and a 
second receiver module, to receive a first 
radio signal; wherein X is a positive 
integer; 

See element [1A]. 

[11B] the first signaling is used for 
determining scheduling information for 
the first radio signal; the scheduling 
information comprises at least one of 
{occupied time-frequency resource, 
adopted MCS, subcarrier spacing of 
subcarriers in occupied frequency domain 
resource}; 

See element [1B]. 

[11C] the first radio signal carries a 
paging message; the frequency domain 
resource used for transmitting the first 
signaling belongs to a first subband; the 
first subband comprises a positive integer 
number of consecutive subcarriers in 
frequency domain; and 

See element [1C]. 

[11D] at least one of {location of the first 
subband in frequency domain, subcarrier 
spacing of subcarriers included in the 
first subband} is used for determining the 
X time intervals. 

See element [1D]. 
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12. The UE according to claim 11, 
wherein any one of the X time intervals 
belongs to a first time window in time 
domain; the time length of the first time 
window is predefined; the first time 
window is divided into Y time intervals; 
the X time intervals are X time intervals 
of the Y time intervals, Y being a positive 
integer not smaller than X; the subcarrier 
spacing of subcarriers included in the 
first subband is used for determining Y; 
and a feature ID of a monitor of the first 
signaling is used for determining the X 
time intervals in the Y time intervals. 
 

See Claim 2. 

13. The UE according to claim 12, 
wherein the first time window belongs to 
one of Z time windows, Z being an 
integer greater than 1; Z is predefined, or 
Z is configurable; any two of the Z time 
windows have an equal time length; and 
the feature ID of the monitor of the first 
signaling is used for determining the first 
time window in the Z time windows. 

See Claim 3. 

14. The UE according to claim 11, 
wherein the first receiver module further 
receives a second radio signal; the second 
radio signal is for determining at least 
one of {location of the first subband in 
frequency domain, subcarrier spacing of 
subcarriers included in the first subband}. 

See Claim 4. 



         10,462,767     

32 
 

   
15. The UE according to claim 11, 
wherein the first receiver module further 
receives a second signaling; the second 
signaling is for determining Q subbands, 
Q being a positive integer; the first 
subband belongs to one of the Q 
subbands; any one of the Q subbands 
comprises a positive integer number of 
consecutive subcarriers; and the feature 
ID of the monitor of the first signaling is 
used for determining the first subband in 
the Q subbands. 
 

See Claim 5. 

 




