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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. 10,944,527 (the “527 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 does not concede that any claims of the ʼ527 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. 

Claim Accused Products 
[1P]. A method for multi-antenna 
transmission in a user equipment, 
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 for multi-antenna transmission in a user equipment. 

https://www.samsung.com/us/smartphones/galaxy-s22/buy/galaxy-s22-128gb-unlocked-sm-s901uzkaxaa/ 
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Claim Accused Products 

 
https://www.samsung.com/us/smartphones/galaxy-s22/buy/galaxy-s22-128gb-unlocked-sm-s901uzkaxaa/ 
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Claim Accused Products 

 
TS38.214 V15.0.0 
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Claim Accused Products 

 
TS38.202 V15.1.0  
 
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. 
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Claim Accused Products 
[1A] receiving a first radio signal from a 
base station; 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 receiving a first radio signal from a base station. 
 
For example, the Accused Products receive a first radio signal (e.g., CSI-RS or SS/PBCH) from a base station (e.g., gNB).  For 
example, the first radio signal comprises CSI-RSresources and/or SS/PBCH Block resources. 
 

 
TS38.214 V15.0.0  
 

 
TS38.214 V15.0.0  
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Claim Accused Products 
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] receiving a first signaling from the 
base station; 

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 first signaling from the base station 
 
For example, the Accused Products receive a first signaling (e.g., SearchSpace IE, ConfiguredGrantConf IE, DCI format 1_0, DCI 
format 1_1, or DCI format 0_1) from the base station.  
 

 

 
TS38.331 V15.1.0  
 

 

 
TS38.331 V15.1.0  
  

 
TS38.212 V15.0.0  
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Claim Accused Products 

 
TS38.212 V15.0.0  
 

 
TS38.212 V15.0.0  
 

 

 
TS38.214 V15.0.0  
 

 

 
TS38.331 V15.1.0  
 
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. 
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Claim Accused Products 
[1C] wherein the first radio signal is 
transmitted by K antenna port groups of 
the base station; the antenna port group 
includes a positive integer number of 
antenna port(s); a first antenna port group 
is one of the K antenna port groups;  

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 radio signal is transmitted by K antenna port groups of the 
base station; the antenna port group includes a positive integer number of antenna port(s); a first antenna port group is one of the K 
antenna port groups. 
 
For example. the first radio signal (e.g., CSI-RS or SS/PBCH) is transmitted by K antenna port groups of the base station. For 
example, the first radio signal comprises K CSI-RS resources / SS/PBCH block resources. The K antenna port groups correspond to 
the K CSI-RS resources / SS/PBCH block resources, respectively, with each antenna port group comprises one or more ports 
included in the corresponding CSI-RS resource / SS/PBCH block resources. The antenna port group includes a positive integer 
number of antenna port(s) (e.g., number of ports). A first antenna port group (e.g., one or more ports included in one CSI-RS or 
SS/PBCH) is one of the K antenna port groups. 
 

 
 
TS38.214 V15.0.0  
 
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. 
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Claim Accused Products 
[1D] the first signaling is used to 
determine a first time resource pool;  

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 signaling is used to determine a first time resource pool. 
 
For example, the first time resource pool is the time domain resource occupied by a search space set. In other examples, the first time 
resource pool is the time domain resource occupied by a PUSCH. In other examples, the first time resource pool is the time domain 
resource occupied by a PDSCH or an SRS resource. 
 
In one example, the first signaling (e.g., IE SearchSpace) is used to determine a first time resource pool (e.g., 
monitoringSlotPeriodicityAndOffset; monitoringSymbolsWithinSlot). 
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Claim Accused Products 

 
TS38.331 V15.1.0  
 
In another example, the first signaling (e.g., IE ConfiguredGrantConfig) is used to determine a first time resource pool (e.g., 
timeDomainOffset; timeDomainAllocation). 
 
 

 
 
 

Samsung Exhibit 1022, Page 11 of 37



Appendix D ‐ Claim Chart for US Patent No. 10,944,527 Against Samsung Accused Products 

12 
 

Claim Accused Products 

 
… 

 
TS38.331 V15.1.0  
 
In another example, the first signaling (e.g., DCI format 1_0; DCI format 1_1; DCI format 0_1) is used to determine a first time 
resource pool (e.g., time domain resource assignment). 
 

 
 
TS38.212 V15.0.0  
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Claim Accused Products 

 
…  

 
TS38.212 V15.0.0  
 

 
… 

 
TS38.212 V15.0.0  
 
In another example, the first signaling (e.g., SRS-ResourceConfig) is used to determine a first time resource pool (e.g., Slot level 
periodicity; slot level offset; number of OFDM symbols in the SRS resource; starting OFDM symbol of the SRS resource within a slot 
including repetition factor R). 
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Claim Accused Products 

 
 
TS38.214 V15.0.0  
 
In another example, the first signaling (e.g., SRS-Config IE) is used to determine a first time resource pool (e.g., startPosition; 
nrofSymbols; repetitionFactor). 
 

 

 
… 

 
… 
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Claim Accused Products 

 
TS38.331 V15.1.0  
 
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. 
 

[1E] at least one of a first antenna 
virtualization vector and a second 
antenna virtualization vector is associated 
with the first antenna port group; the first 
antenna virtualization vector is an 
antenna virtualization vector available to 
the base station in the first time resource 
pool; the second antenna virtualization 
vector is an antenna virtualization vector 
available to the user equipment in the 
first time resource pool; and the K is a 
positive integer greater than 1. 

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 a first antenna virtualization vector and a second antenna virtualization 
vector is associated with the first antenna port group; the first antenna virtualization vector is an antenna virtualization vector available to the 
base station in the first time resource pool; the second antenna virtualization vector is an antenna virtualization vector available to the user 
equipment in the first time resource pool; and the K is a positive integer greater than 1. 
 
 
For example. the selection of the receiving depends on, for example, the QCL obtained and on the basis of that a spatial Receive (Rx) 
parameter is used by the UE as recited in claim element 1E. 
 
For example, according to TS38.331 v15.1.0 – clause 6.3.2, a search space set is associated with a CORESET. According to D2 – 
clause 10.1, a TCI-state is configured for a CORESET, which indicates at least one RS(CSI-RS or SS/PBCH, see TS38.331 v15.1.0 
clause   6.2.3) providing QCL information for PDCCH reception in this CORESET (i.e., in the associated search space set  in the first 
time resource pool). The first antenna port group contains the port(s) of  the RS indicated by the TCI state. According to the definition 
of QCL in TS 38.214 v15.0.0 – clause 5.1.5, the QCL information include spatial Rx parameters. Spatial Rx  parameters include Rx 
antenna vitalization vector. Therefore, the second antenna virtualization vector is associated with the first antenna port group. 
 
In another example, according to TS38.331 v15.1.0 clause 6.3.2 and TS38.212 v15.0.0 – clause 7.3.1.1.2, an SRI(SRS resource  
indicator) is indicated for a PUSCH (i.e., in the first time resource pool). The SRI indicates an SRS resource which is further 
associated with a CSI-RS or SS/PBCH (see TS38.214 v15.0.0 – clause 6.2.1). The first antenna port group contains port(s) of the CSI-
RS or SS/PBCH associated with the SRS resource indicated by the SRI. According to TS38.214 v15.0.0 – clause 6.1.1, a PUSCH is 
transmitted over the ports in the SRS resource indicated by SRI, which means that the UE uses the same spatial domain transmission 
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Claim Accused Products 
filter to transmit the PUSCH and the SRS resource indicated by SRI. According to TS38.214 v15.0.0 – clause 6.2.1, a UE transmit the 
SRS resource, i.e., the PUSCH in the first time resource pool, with the same spatial domain transmission filter used for the reception 
of the associated CSI-RS or SS/PBCH. The spatial domain transmission filter includes a transmit antenna virtualization vector, so the 
second antenna virtualization vector is associated with the first antenna port group. 
 
In another example, according to TS38.214 v15.0.0 – clause 5.1.5, when there is no TCI field in a DCI (e.g., DCI format 1_0), a 
default TCI state is used for the PDSCH (i.e., in the first time resource pool). The first antenna port group contains port(s) of the RS 
indicated by the default TCI state. According to the definition of QCL in TS38.214 v15.0.0 – clause 5.1.5, the QCL information 
includes spatial Rx parameters. Spatial Rx parameters include Rx antenna virtualization vector. Therefore, the second antenna 
virtualization vector is associated with the first antenna port group. 
 
In another example, according to TS38.212 v15.0.0 – clause 7.3.1.2.2, a TCI (Transmission Configuration Indication) state is 
indicated in DCI format 1_1 for a PDSCH (i.e., in the first time resource pool), which refers to a CSI-RS or SS/PBCH for QCL 
information. The first antenna port group contains port(s) of the RS indicated by the TCI state. According to the definition of QCL in 
TS38.214 v15.0.0 – clause 5.1.5, the QCL information includes spatial Rx parameters. Spatial Rx parameters include the Rx antenna 
virtualization vector. Therefore, the second antenna virtualization vector is associated with the first antenna port group. 
 
In another example, according to TS38.214 v15.0.0 – clause 6.2.1, a CSI-RS or SS/PBCH is configured for an SRS resource (i.e., in 
the first time resource pool), and a UE transmit the SRS resource with the same spatial domain transmission filter used for the 
reception of the CSI-RS or SS/PBCH. The first antenna port group contains port(s) of the CSI-RS or SS/PBCH. The spatial domain 
transmission filter includes a transmit antenna virtualization vector, so the second antenna virtualization vector is associated with the 
first antenna port group. 
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Claim Accused Products 

 
TS38.331 V15.1.0  
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Claim Accused Products 

 
 
TS38.213 V15.0.0 
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Claim Accused Products 

 
 
TS38.331 V15.1.0  
 

 
 
TS38.214 V15.0.0  
 

 
 
TS38.214 V15.0.0  
 

Samsung Exhibit 1022, Page 19 of 37



Appendix D ‐ Claim Chart for US Patent No. 10,944,527 Against Samsung Accused Products 

20 
 

Claim Accused Products 

 
TS38.214 V15.0.0  
 

 
… 

 
… 

 
TS38.212 V15.0.0  
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Claim Accused Products 
… 

… 

 
TS38.212 V15.0.0  
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Claim Accused Products 

 
… 
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Claim Accused Products 
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Claim Accused Products 

 
 
TS38.214 V15.0.0  
 

 

 
… 

 
… 

 
… 
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Claim Accused Products 

 
TS38.331 V15.1.0 
 

 
TS38.214 V15.0.0  
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Claim Accused Products 

 
 
TS38.331 V15.1.0  
 
For example, the PDCCH channel is monitored by UE during, for example, discontinuous reception. Thus, the first time resource 
pool is discontinuous in time domain.  See https://telecompedia.net/lte-drx-discontinuous-reception/. 
 
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. 
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Claim Accused Products 
2. The method of claim 1, further 
comprising:  
receiving a second signaling; and 
operating a second radio signal in a first 
time resource sub-pool; 
wherein the operating is receiving from 
the base station, or the operating is 
transmitting to the base station; the 
second signaling is used to determine the 
first time resource sub-pool from the first 
time resource pool; and the second 
signaling is used to determine at least one 
of occupied frequency domain resources, 
an MCS, a HARQ process number, an 
RV, an NDI and (a) transmitting antenna 
port(s) of the second radio signal. 
 

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 signaling; and operating a second radio signal in a first 
time resource sub-pool; wherein the operating is receiving from the base station, or the operating is transmitting to the base station; 
the second signaling is used to determine the first time resource sub-pool from the first time resource pool; and the second signaling 
is used to determine at least one of occupied frequency domain resources, an MCS, a HARQ process number, an RV, an NDI and (a) 
transmitting antenna port(s) of the second radio signal.  See claim 1.   
 
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 of claim 2, comprising;  
monitoring the second signaling in a 
second time resource pool, wherein the 
second signaling occupies one time 
resource block in the second time 
resource pool at most; and the second 
time resource pool includes a positive 
integer number of time resource block(s); 
or 
monitoring the second signaling in a 
second time resource pool and 
monitoring the first signaling in a third 
time resource pool, wherein the second 
signaling occupies one time resource 
block in the second time resource pool at 

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 the second signaling in a second time resource pool, wherein the 
second signaling occupies one time resource block in the second time resource pool at most; and the second time resource pool 
includes a positive integer number of time resource block(s); or monitoring the second signaling in a second time resource pool and 
monitoring the first signaling in a third time resource pool, wherein the second signaling occupies one time resource block in the 
second time resource pool at most; the second time resource pool includes a positive integer number of time resource block(s); the 
first signaling is a dynamic signaling; the first signaling occupies one time resource block in the third time resource pool at most; the 
third time resource pool includes a positive integer number of time resource block(s); a minimum time interval between time 
resource blocks in the third time resource pool is greater than a minimum time interval between time resource blocks in the second 
time resource pool.  See claim 1. 
 
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. 
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Claim Accused Products 
most; the second time resource pool 
includes a positive integer number of 
time resource block(s); the first signaling 
is a dynamic signaling; the first signaling 
occupies one time resource block in the 
third time resource pool at most; the third 
time resource pool includes a positive 
integer number of time resource block(s); 
a minimum time interval between time 
resource blocks in the third time resource 
pool is greater than a minimum time 
interval between time resource blocks in 
the second time resource pool. 
 
4. The method of claim 1, further 
comprising: receiving first information, 
wherein the first information is used to 
determine the first antenna port group; or 
transmitting second information, wherein 
the second information is used to 
determine K1 antenna port group(s); the 
K1 antenna port group(s) belong(s) to the 
K antenna port groups; the first antenna 
port group is one of the K1 antenna port 
group(s); the K1 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 receiving first information, wherein the first information is used to determine 
the first antenna port group; or transmitting second information, wherein the second information is used to determine K1 antenna 
port group(s); the K1 antenna port group(s) belong(s) to the K antenna port groups; the first antenna port group is one of the K1 
antenna port group(s); the K1 is a positive integer. 
 
 
In one example, the first information is ControlResourceSet IE, or an indication for an antenna port quasi co-location for a  CORESET. 
 
In another example, the first signaling is ConfiguredGrantConfig IE for Type-2 configured grant, the first information is a DCI 
format 0_1 used to activate the Type-2 configured grant configured by the first signaling. 
 
In another For example, the first information is ControlResourceSet IE or an indication for an antenna port quasi co-location 
corresponding to the CORESET used for the reception of the DCI format 1_0. 
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Claim Accused Products 

 
TS38.331 V15.1.0  
 

 

 
TS38.213 V15.0.0 
 

 
… 
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Claim Accused Products 

 
TS38.212 V15.0.0  
 
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. 
 

[5P] The method of claim 1, 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 method of claim 1.  See claim 1. 
 

[5A] wherein the first time resource pool 
is discontinuous in time domain; or  

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 resource pool is discontinuous in time domain. 
 
 
In one example, according to TS38.213 v15.0.0 – clause 10.1, the PDCCH monitoring occasions in a search space set is periodic in 
time domain, which means that the time resource occupied by a search space set is discontinuous. 
In another example, according to TS38.214 v15.0.0 – clause 6.1.2.3, the time domain resources for configured grant is periodic, i.e., 
discontinuous.  
In another example, according to TS38.214 v15.0.0 – clause 6.2.1, the time domain resource occupied by an SRS resource can be 
periodic, i.e., discontinuous. 
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Claim Accused Products 

 
TS38.213 V15.0.0 
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Claim Accused Products 

 
TS38.214 V15.0.0  
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Claim Accused Products 

 
TS38.214 V15.0.0  
 
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. 
 

[5B] the first signaling is a semi-static 
signaling. 

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 signaling is a semi-static signaling. 
 
 
For example, the first signaling is a semi-static signaling. 
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TS38.214 V15.0.0  
 

 

 
TS38.214 V15.0.0 
 
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. 
 

[11P] A user equipment (UE) for multi-
antenna transmission, comprising: 

See element [1P]. 

[11A] a first transceiver, receiving a first 
radio signal from a base station; and 

See element [1A]. 

[11B] a second receiver, receiving a first 
signaling from the base station; 

See element [1B]. 

[11C] wherein the first radio signal is 
transmitted by K antenna port groups of 
the base station; the antenna port group 
includes a positive integer number of 
antenna port(s); the first antenna port 
group is one of the K antenna port 
groups; 

See element [1C]. 

[11D] the first signaling is used to 
determine a first time resource pool; 

See element [1D]. 

[11E] at least one of a first antenna 
virtualization vector and a second 
antenna virtualization vector is associated 

See element [1E]. 
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Claim Accused Products 
with the first antenna port group; the first 
antenna virtualization vector is an 
antenna virtualization vector available to 
the base station in the first time resource 
pool; the second antenna virtualization 
vector is an antenna virtualization vector 
available to the user equipment in the 
first time resource pool; and the K is a 
positive integer greater than 1. 
12. The UE of claim 11, comprising:  
a third receiver, receiving a second 
signaling; and 
a second transceiver, operating a second 
radio signal in a first time resource sub-
pool; 
wherein the operating is receiving from 
the base station, or the operating is 
transmitting to the base station; the 
second signaling is used to determine the 
first time resource sub-pool from the first 
time resource pool; and the second 
signaling is used to determine at least one 
of occupied frequency domain resources, 
a MCS, a HARQ process number, a RV, 
a NDI and (a) transmitting antenna 
port(s) of the second radio signal. 
 

See claim 2. 

13. The UE of claim 12, the third receiver 
further monitors the second signaling in a 
second time resource pool, wherein the 
second signaling occupies one time 
resource block in the second time 

See claim 3. 
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resource pool at most; the second time 
resource pool includes a positive integer 
number of time resource block(s); or  
the third receiver further monitors the 
second signaling in a second time 
resource pool, and the second receiver 
further monitors the first signaling in a 
third time resource pool, wherein the 
second signaling occupies one time 
resource block in the second time 
resource pool at most; the second time 
resource pool includes a positive integer 
number of time resource block(s); the 
first signaling is a dynamic signaling; the 
first signaling occupies one time resource 
block in the third time resource pool at 
most; the third time resource pool 
includes a positive integer number of 
time resource block(s); a minimum time 
interval between time resource blocks in 
the third time resource pool is greater 
than a minimum time interval between 
time resource blocks in the second time 
resource pool. 
 
14. The UE of claim 11, wherein: the 
second receiver further receives first 
information, wherein the first information 
is used to determine the first antenna port 
group; or the first transceiver further 
transmits second information, wherein 
the second information is used to 

See Claim 4. 
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determine K1 antenna port group(s); the 
K1 antenna port group(s) belong(s) to the 
K antenna port groups; the first antenna 
port group is one of the K1 antenna port 
group(s); the K1 is a positive integer. 
[15P] The UE of claim 11, See claim 5. 
[15A] wherein the first time resource 
pool is discontinuous in time domain; or 

See element [5A]. 

[15B] the first signaling is a semi-static 
signaling. 

See element [5B]. 
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