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1. Introduction
In this contribution, we provide some corrections on full Tx power uplink transmission
2. Discussion
2.1 Codebook subset configuration for Mode 2
In the RAN1 #100e meeting, for Mode 2 operation, the codebook subset configuration for 2-port SRS resource was discussed in the scenario of both 2-port and 4-port SRS resources are configured and the codebook subset is configured as partialAndNonCoherent. Two alternatives were discussed but no consensus could be reached.
Which codebook subset is used for the indication of 2-port SRS resource if the codebooksubset is configured to partialAndNonCoherent?
· Alt-1: The codebook subset for 2-port SRS resource is determined based on UE capability reporting
· Alt-2: The codebook subset for 2-port SRS resource is the one of nonCoherent
RAN2 has sent LS to RAN1 on UE capabilities guideline [6]. In the LS, RAN2 indicates that UE capability should not be utilized implicitly to determine the UE behavior and explicit RRC signaling should be always configured. The corresponding text is copied below.
	…
5 	Avoid defining functionality that has no RRC configuration but is dependent on capability bits.
The specification should not be written so that the network determines what configuration it can use for a UE implicitly by the reported UE capabilities. Instead, the gNB should always configure the UE explicitly by DL RRC signalling, respecting the reported capabilities. 
…


Thus, with Alt-1, additional explicit RRC signaling should be defined to indicate the codebook subset for SRS resource with 2 ports. At current stage, introducing of such RRC signaling is not essential. Therefore, Alt-1 is not preferred.
For Alt-2, some companies think the codebook subset of fullCoherent should be used for 2-port SRS instead of noncoherent codebook subset. In our view, we don’t see the benefit to use fullCoherent codebook subset in the scenario.
Firstly, for partial coherent UE with 4Tx, after antenna virtualization, the relative phase between the newly formed antenna ports can’t be maintained. For example, if the coherent pair of the original antenna ports are virtualized, then the newly formed antenna ports are non-coherent. If the non-coherent pair of the original antenna ports are virtualized, since the delay applied to UE antenna is up to UE implementation, the newly formed antenna ports are still non-coherent. Then in order to use the full coherent TPMI, some delay diversity is still required to be performed over the newly formed antenna ports, which means additional complexity.
Secondly, compared with non-coherent codebook subset, the full coherent codebook subset includes non-antenna selection TPMIs, such as [1 1]. If full coherent codebook subset is used for 2-port SRS, it can be categorized into two cases depending on which TPMI are used to form the new antenna port as shown in Figure 1. It could be observed that if TPMI of [1 0] is used to perform antenna virtualization (Case a), then the operation is actually equivalent to using partial coherent TPMI of [1 0 1 0] to achieve full power. If TPMI of [1 1] is used to perform antenna virtualization (Case b), then the operation is equivalent to Mode 1 operation with TPMI of [1 1 1 1], since the delay diversity is actually performed among all the antenna ports. Thus, to use full coherent TPMI for 2-port SRS seems to be redundant.


[bookmark: _Ref37111142]Figure 1 Antenna virtualization for partial coherent UE with 4Tx
Therefore, we have the following proposal on the codebook subset configuration for 2-port SRS resource in Mode 2 operation.
Proposal 1:
· For Mode 2 operation, if SRS resources with 2-port and 4-port are configured and the codebook subset is configured as partialAndNonCoherent, when the 2-port SRS resource is indicated, the codebook subset of nonCoherent should be used.
2.2 Spatial relation configuration for Mode 2
In RAN1 #98 meeting, the following agreement was reached for Mode 2 operation.
	[bookmark: _Hlk37102622]Agreement
· For 4 TX UEs, a maximum of 4 SRS resources are supported in Mode 2 for usage set to ‘codebook’ in a set
· Depending on UE capability, either up to 2 or 4 SRS resources are supported
· For 2 TX UEs, a maximum of 4 SRS resources are supported in Mode 2 for usage set to ‘codebook’ in a set
· Depending on UE capability, either up to 2 or 4 SRS resources are supported
· For mode 2 UEs, up to 2 different spatial relation info can be configured for all SRS resources with usage set to ‘codebook’
Note: it does not mean to support simultaneous transmission of multiple SRS resources usage is set to ‘codebook’


From the agreement, it can be observed that the gNB can configure up to 2 different spatial relation for Mode 2 UE.
In the latest TS 38.214 spec, the related text is captured as below.
	TS 38.214
6.1.1.1	Codebook based UL transmission
<Unrelated part omitted>
When higher layer parameter ULFPTxModes is set to 'Mode 2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations (maxNumberConfiguredSpatialRelations) can be configured for all SRS resources with usage set to 'codebook'. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
…



It can be seen in the corresponding bullet, a parameter maxNumberConfiguredSpatialRelations is cited, as highlighted by yellow color. The parameter maxNumberConfiguredSpatialRelations is a UE capability parameter which is introduced in Rel-15. It defines the maximum number of spatial relations that can be configured for the UE. Since it is UE capability, the parameter is reported by the UE and the value is larger than 2.
Since the bullet in TS 38.214 talks about the number of different spatial relations configured by the gNB, the UE capability parameter maxNumberConfiguredSpatialRelations should be removed. Therefore, we have the following proposal.
Proposal 2:
· Adopt the following TP on full Tx power UL transmission for TS 38.214.
	TS 38.214
6.1.1.1	Codebook based UL transmission
<Unrelated part omitted>
When higher layer parameter ULFPTxModes is set to 'Mode 2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations (maxNumberConfiguredSpatialRelations) can be configured for all SRS resources with usage set to 'codebook'. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
…




2.3 RRC parameters alignment
In the latest RRC spec, RAN2 agreed to introduce a single RRC parameter for full power uplink transmission, ul-FullPowerTransmission, which can be configured to be fullpower, fullpowerMode1, or fullpowerMode2.
In physical layer spec, it was assumed that two separate parameters are introduced in RRC, one is ULFPTx, the other one is ULFPTxModes. Thus, the RRC parameters in the physical layer specs and the RRC spec are mismatched.
Therefore, it is proposed to make editorial modifications to align the RRC parameter between physical layer and RRC.
Proposal 3:
· Adopt the following TP on full Tx power UL transmission for TS 38.212, 38.213, and 38.214 to align with RRC spec.
	TS 38.212
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354]7.3.1.1.2	Format 0_1
<Unrelated part omitted>
-	Precoding information and number of layers – number of bits determined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset; 
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=2, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=3 or 4, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, transform precoder is disabled, maxRank=2, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
For the higher layer parameter txConfig=codebook, if ULFPTxModes ul-FullPowerTransmission is configured to Mode2 fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in an SRS resource set with usage set to 'codebook' and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
…
Table 7.3.1.1.2-2: Precoding information and number of layers, for 4 antenna ports, if transform precoder is disabled, maxRank = 2 or 3 or 4, and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-2A: Precoding information and number of layers for 4 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-2B: Precoding information and number of layers for 4 antenna ports, if transform precoder is disabled, maxRank = 3 or 4, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-3: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-3A: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-4A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, or if transform precoder is disabled, maxRank = 1, and and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-5A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-32: SRI indication for codebook based PUSCH transmission, if ULFPTxModes ul-FullPowerTransmission is not configured, or ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, or ULFPTxModes ul-FullPowerTransmission =Mode2 fullpowerMode2 and 
…
Table 7.3.1.1.2-32A: SRI indication for codebook based PUSCH transmission, if ULFPTxModes ul-FullPowerTransmission =Mode2 fullpowerMode2 and 
…
Table 7.3.1.1.2-32B: SRI indication for codebook based PUSCH transmission, if ULFPTxModes ul-FullPowerTransmission =Mode2 fullpowerMode2 and 
…

TS 38.213
[bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530][bookmark: _Toc29917267][bookmark: _Toc36498141]7.1	Physical uplink shared channel
<Unrelated part omitted>
For a PUSCH transmission on active UL BWP [image: ], as described in Clause 12, of carrier [image: ] of serving cell [image: ], a UE first calculates a linear value [image: ] of the transmit power [image: ], with parameters as defined in Clause 7.1.1. For a PUSCH transmission scheduled by a DCI format or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ULFPTx ul-FullPowerTransmission in PUSCH-Config is provided and codebookSubset in PUSCH-Config is set to nonCoherent or partialAndNonCoherent, the UE scales  by  where:
-	if ULFPTxModes ul-FullPowerTransmission in PUSCH-Config is set to Mode1 fullpowerMode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port',  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource
-	if ULFPTxModes ul-FullPowerTransmission in PUSCH-Config is set to Mode2 fullpowerMode2,  for full power TPMIs reported by the UE [16, TS 38.306], and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for remaining TPMIs, where the number of SRS ports is associated with a SRS resource indicated by SRI if more than one SRS resources are configured in the SRS-ResourceSet with usage set to 'codebook', or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ULFPTxModes ul-FullPowerTransmission in PUSCH-Config is not provided set to fullpower, 
-	else, if each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. 
…

TS 38.214
6.1.1.1	Codebook based UL transmission
<Unrelated part omitted>
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage set to 'codebook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. Except when higher layer parameter ULFPTxModes ul-FullPowerTransmission is set to 'Mode 2 fullpowerMode2', the maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic SRS resources. 
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
The DM-RS antenna ports [image: ] in Clause 6.4.1.1.3 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Clause 7.3.1.1.2 of [5, TS 38.212].
Except when higher layer parameter ULFPTxModes ul-FullPowerTransmission is set to 'Mode 2 fullpowerMode2', when multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
When higher layer parameter ULFPTxModes ul-FullPowerTransmission is set to 'Mode 2 fullpowerMode2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations (maxNumberConfiguredSpatialRelations) can be configured for all SRS resources with usage set to 'codebook'. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
…




3. Conclusion
In this contribution, some correction on full Tx power transmission is discussed. And in conclusion, we have the following proposal on the spec modification.
Proposal 1:
· For Mode 2 operation, if SRS resources with 2-port and 4-port are configured and the codebook subset is configured as partialAndNonCoherent, when the 2-port SRS resource is indicated, the codebook subset of nonCoherent should be used.

Proposal 2:
· Adopt the following TP on full Tx power UL transmission for TS 38.214.
	TS 38.214
6.1.1.1	Codebook based UL transmission
<Unrelated part omitted>
When higher layer parameter ULFPTxModes is set to 'Mode 2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations (maxNumberConfiguredSpatialRelations) can be configured for all SRS resources with usage set to 'codebook'. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
…




Proposal 3:
· Adopt the following TP on full Tx power UL transmission for TS 38.212, 38.213, and 38.214 to align with RRC spec.
	TS 38.212
7.3.1.1.2	Format 0_1
<Unrelated part omitted>
-	Precoding information and number of layers – number of bits determined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset; 
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=2, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=3 or 4, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, transform precoder is disabled, maxRank=2, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
For the higher layer parameter txConfig=codebook, if ULFPTxModes ul-FullPowerTransmission is configured to Mode2 fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in an SRS resource set with usage set to 'codebook' and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
…
Table 7.3.1.1.2-2: Precoding information and number of layers, for 4 antenna ports, if transform precoder is disabled, maxRank = 2 or 3 or 4, and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-2A: Precoding information and number of layers for 4 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-2B: Precoding information and number of layers for 4 antenna ports, if transform precoder is disabled, maxRank = 3 or 4, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-3: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-3A: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-4A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2, or if transform precoder is disabled, maxRank = 1, and and ULFPTxModes ul-FullPowerTransmission is either not configured or configured to Mode2 fullpowerMode2
…
Table 7.3.1.1.2-5A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1
…
Table 7.3.1.1.2-32: SRI indication for codebook based PUSCH transmission, if ULFPTxModes ul-FullPowerTransmission is not configured, or ULFPTxModes ul-FullPowerTransmission =Mode1 fullpowerMode1, or ULFPTxModes ul-FullPowerTransmission =Mode2 fullpowerMode2 and 
…
Table 7.3.1.1.2-32A: SRI indication for codebook based PUSCH transmission, if ULFPTxModes ul-FullPowerTransmission =Mode2 fullpowerMode2 and 
…
Table 7.3.1.1.2-32B: SRI indication for codebook based PUSCH transmission, if ULFPTxModes ul-FullPowerTransmission =Mode2 fullpowerMode2 and 
…

TS 38.213
7.1	Physical uplink shared channel
<Unrelated part omitted>
For a PUSCH transmission on active UL BWP [image: ], as described in Clause 12, of carrier [image: ] of serving cell [image: ], a UE first calculates a linear value [image: ] of the transmit power [image: ], with parameters as defined in Clause 7.1.1. For a PUSCH transmission scheduled by a DCI format or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ULFPTx ul-FullPowerTransmission in PUSCH-Config is provided and codebookSubset in PUSCH-Config is set to nonCoherent or partialAndNonCoherent, the UE scales  by  where:
-	if ULFPTxModes ul-FullPowerTransmission in PUSCH-Config is set to Mode1 fullpowerMode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port',  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource
-	if ULFPTxModes ul-FullPowerTransmission in PUSCH-Config is set to Mode2 fullpowerMode2,  for full power TPMIs reported by the UE [16, TS 38.306], and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for remaining TPMIs, where the number of SRS ports is associated with a SRS resource indicated by SRI if more than one SRS resources are configured in the SRS-ResourceSet with usage set to 'codebook', or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ULFPTxModes ul-FullPowerTransmission in PUSCH-Config is not provided set to fullpower, 
-	else, if each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. 
…

TS 38.214
6.1.1.1	Codebook based UL transmission
<Unrelated part omitted>
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage set to 'codebook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. Except when higher layer parameter ULFPTxModes ul-FullPowerTransmission is set to 'Mode 2 fullpowerMode2', the maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic SRS resources. 
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
The DM-RS antenna ports [image: ] in Clause 6.4.1.1.3 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Clause 7.3.1.1.2 of [5, TS 38.212].
Except when higher layer parameter ULFPTxModes ul-FullPowerTransmission is set to 'Mode 2 fullpowerMode2', when multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
When higher layer parameter ULFPTxModes ul-FullPowerTransmission is set to 'Mode 2 fullpowerMode2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations (maxNumberConfiguredSpatialRelations) can be configured for all SRS resources with usage set to 'codebook'. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
…
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