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1. Introduction
In this contribution, we provide some corrections on full Tx power uplink transmission
2. Discussion
2.1 Full power operation vs. codebook subset
In the current Rel-16 spec, the UE have separate capabilities for coherence and full power operation. According to the conclusion from the RAN1 #100bis e-meeting as shown below, the full coherent UE can also report it supports full power operation specified in Rel-16, i.e. Mode 0, Mode 1 or Mode 2 (The terminology of Mode 0 is used for easy discussion in this document which means each PA of the UE is full rated. The terminology of Mode 0 is not used in the spec).
	Conclusion
· A full coherent capable UE, depending on its capability, can also report Rel-16 UL full power transmission capability


Following the existing spec, for full coherent UE, when the codebook subset is configured as partialAndNonCoherent or nonCoherent, the UE can perform the power scaling introduced in Rel-16 for full power operation according to the configured full power transmission mode.
However, for full coherent UE, when the codebook subset is configured as fullAndPartialAndNonCoherent, the UE has to follow the legacy Rel-15 power scaling process. The Rel-16 power scaling processing can’t be performed, as shown by the spec texts below.
	<TS 38.213>
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-	if ul-FullPowerTransmission in PUSCH-Config is provided and codebookSubset in PUSCH-Config is set to 'nonCoherent' or 'partialAndNonCoherent', the UE scales  by  where:
-	if ul-FullPowerTransmission in PUSCH-Config is set to 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 ul-FullPowerTransmission in PUSCH-Config is set to 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 a SRI field in a DCI format scheduling the PUSCH transmission if more than one SRS resource is 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', 
-	, if a SRS resource with a single port is indicated by a SRI field in a DCI format scheduling the PUSCH transmission when more than one SRS resource is provided in the SRS-ResourceSet with usage set to 'codebook', or if only one SRS resource with a single port is provided in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ul-FullPowerTransmission in PUSCH-Config is 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. 
…


Following the current spec, compared with partial and non-coherent codebook subset configuration, the full coherent UE may lose power if the full coherent codebook subset is configured, which is not good for coverage and performance.
For example, for the 2-port full coherent UE with [23 23] dBm PA architecture and Mode 0 full power operation configuration, when the codebook subset is configured as fullAndPartialAndNonCoherent, then maximum output power for TPMI of [1 0] or [0 1] is 20 dBm, since the Rel-15 power scaling is performed. However, when the codebook subset is configured as nonCoherent, the maximum output power for TPMI of [1 0] or [0 1] is 23 dBm. Therefore, with the existing spec, if the gNB wishes to enable full power operation with full coherent UE for some TPMIs, the UE has to be downgraded to partial coherent or non-coherent codebook subset, which is not desirable.
Hence, the full power operation should be enabled for full coherent UE when the codebook subset is configured as fullAndPartialAndNonCoherent.
Mode 0
For a full coherent UE capable of Mode 0 operation, each PA of the UE is full rated. As discussed above, Mode 0 operation should be allowed when the codebook subset is configured as fullAndPartialAndNonCoherent. Otherwise, there would be some power loss for certain TPMIs.
Mode 1
For a full coherent UE capable of Mode 1 operation, the UE should support the new codebook subset which includes full coherent TPMIs. For Mode 1 operation, the power scaling is the same as the legacy Rel-15 processing. When the code book subset of fullAndPartialAndNonCoherent is configured, the full power operation can be achieved with the Rel-15 power scaling. Therefore, it is not necessary to enable Mode 1 operation for full coherent codebook subset.
Mode 2
For a full coherent UE capable of Mode 2 operation, the UE should report which TPMIs in the nonCoherent or partialAndNonCoherent codebook subset can support full power so that the gNB could perform power scaling accordingly. Since the code book subset of fullAndPartialAndNonCoherent includes all the TPMIs, the gNB can figure out which TPMIs in the codebook subset of fullAndPartialAndNonCoherent can support full power operation based on the reporting from the UE. So, there is no issue to allow Mode 2 operation when the codebook subset of fullAndPartialAndNonCoherent is configured.
Therefore, we have the following proposal on the Rel-16 full power operation for full coherent UE.
Proposal 1:
· For full coherent UE, when the codebook subset is configured as fullAndPartialAndNonCoherent, the Rel-16 power scaling for full power Tx Mode 0 and Mode 2 could be used.
· Adopt the following TP for TS 38.213.
	<TS 38.213>
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-	if ul-FullPowerTransmission in PUSCH-Config is provided and codebookSubset in PUSCH-Config is set to 'nonCoherent' or 'partialAndNonCoherent', the UE scales  by  where:
-	if ul-FullPowerTransmission in PUSCH-Config is set to 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 ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode2 
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-	 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 a SRI field in a DCI format scheduling the PUSCH transmission if more than one SRS resource is 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', 
-	, if a SRS resource with a single port is indicated by a SRI field in a DCI format scheduling the PUSCH transmission when more than one SRS resource is provided in the SRS-ResourceSet with usage set to 'codebook', or if only one SRS resource with a single port is provided in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ul-FullPowerTransmission in PUSCH-Config is 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. 
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3. Conclusion
In this contribution, some correction on full Tx power transmission is discussed. And in conclusion, we have the following proposal.
Proposal 1:
· For full coherent UE, when the codebook subset is configured as fullAndPartialAndNonCoherent, the Rel-16 power scaling for full power Tx Mode 0 and Mode 2 could be used.
· Adopt the following TP for TS 38.213.
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-	if ul-FullPowerTransmission in PUSCH-Config is provided and codebookSubset in PUSCH-Config is set to 'nonCoherent' or 'partialAndNonCoherent', the UE scales  by  where:
-	if ul-FullPowerTransmission in PUSCH-Config is set to 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 ul-FullPowerTransmission in PUSCH-Config is set to 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 a SRI field in a DCI format scheduling the PUSCH transmission if more than one SRS resource is 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', 
-	, if a SRS resource with a single port is indicated by a SRI field in a DCI format scheduling the PUSCH transmission when more than one SRS resource is provided in the SRS-ResourceSet with usage set to 'codebook', or if only one SRS resource with a single port is provided in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpower, 
-	if ul-FullPowerTransmission in PUSCH-Config is provided and set to fullpower or fullpowerMode2, and codebookSubset in PUSCH-Config is set to 'fullAndPartialAndNonCoherent', the UE scales  by  where:
-		if ul-FullPowerTransmission in PUSCH-Config is set to 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 a SRI field in a DCI format scheduling the PUSCH transmission if more than one SRS resource is 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', 
-	, if a SRS resource with a single port is indicated by a SRI field in a DCI format scheduling the PUSCH transmission when more than one SRS resource is provided in the SRS-ResourceSet with usage set to 'codebook', or if only one SRS resource with a single port is provided in the SRS-ResourceSet with usage set to 'codebook', and 
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-	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. 
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