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Introduction
In this contribution, we present our views on the remaining issues of UL full power transmission and propose some text proposals to update the specification.
Discussion
TS 38.213
In the current version of TS 38.213, for Mode 1 of UL full power transmission, the power scaling is only defined for one case where each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port as below. Obviously, this description is incomplete due to the lack of the case with one-port SRS resource(s). 
-	if ul-FullPowerTransmission in PUSCH-Config is provided, 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

Thus we have the following proposal
Proposal 1: Complete the description for Mode 1 of UL full power transmission in TS 38.213.

The following gives the corresponding text proposal for Proposal 1.
	In TS 38.213   Section 7.1
<omitted text>
[bookmark: _Toc45699167][bookmark: _Toc36498141][bookmark: _Toc29917267][bookmark: _Toc29899530][bookmark: _Toc29899112][bookmark: _Toc29894813][bookmark: _Toc26719382][bookmark: _Toc20311557][bookmark: _Toc12021445]7.1	Physical uplink shared channel
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 other than DCI format 0_0, or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ul-FullPowerTransmission in PUSCH-Config is provided, the UE scales  by  where:
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode1, and if 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 each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has one SRS port, 
-	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 indicated by Type 1 configured grant, 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 indicated by Type 1 configured grant, 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, 
<omitted text>


Remaining Issues regarding UE capability
In RAN1#99, there is a remaining issues on TPMI groups for the UE capability reporting of Mode 2, highlighted by YELLOW as follow
	Agreement
For 4 ports, number of bits to indicate TPMI(s) which can deliver UL full power:
· Non Coherent 2 bits
· Partial coherent 4 bits
· Additional entries on top of existing entries may be added to table 1 and table 2
· Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions
	4Tx, nonCoherent
	4Tx, partial coherent (4bit)

	G0
	G0

	G1
	G1

	G2
	G2

	G3
	G3

	
	G4

	
	G5

	
	G6

	
	


Definition of G0~G6 can be found in the table below.
Table 2.
[image: ]


On one hand, two may TMPI groups mean two types of UE, which will lead to a fragmented market and harm the ecosystem.  On the other hand, the typical UE implementation should be supported by the TMPI reporting. A PA architecture of [23  20  23  20] dBm is one of such typical implementations and should be optimized for the UE capability reporting.  The union set of G1 and G6 is a good TPMI groups for [23  20  23   20] dBm. Thus we have the following proposal
Proposal 2: For the TMPI groups for UE capability reporting, support an additional group G7 as the union set of G1 and G6.

There was another possible approach to address the same issue in the email discussion “101-e-Post-NR-UE-Features-10”. One example is that a partial-coherent or full coherent UE can report its UE capability with one or multiple components out of {X1, X2, X3}
X1: 2-Tx, 2-bit bitmap 
X2: 4Tx, non-coherent, one from {G0-G3} and 
X3: 4Tx, partial-coherent, one from {G4-G6}, or one from {G4-G6}
Although it is not our preferred solution due to the non-unified design, we can live with it if majority companies can achieve a consensus to support a solution based on such kind of approach.
Proposal 3: we can accept a solution based on the approach of reporting multiple TPMI groups if majority companies can achieve a consensus to support a solution based on such kind of approach. One example based on the approach is as below
· X1: 2-Tx, 2-bit bitmap 
· X2: 4Tx, non-coherent, one from {G0-G3} and 
· X3: 4Tx, partial-coherent, one from {G4-G6}, or one from {G4-G6}



Conclusion
In this contribution, we present our view on the current specification regarding UL full power transmission. The following proposals and the corresponding text proposals are provided.
Proposal 1: Complete the description for Mode 1 of UL full power transmission in TS 38.213.
Proposal 2: For the TMPI groups for UE capability reporting, support an additional group G7 as the union set of G1 and G6.
Proposal 3: we can accept a solution based on the approach of reporting multiple TPMI groups if majority companies can achieve a consensus to support a solution based on such kind of approach. One example based on the approach is as below
· X1: 2-Tx, 2-bit bitmap 
· X2: 4Tx, non-coherent, one from {G0-G3} and 
· X3: 4Tx, partial-coherent, one from {G4-G6}, or one from {G4-G6}
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TPMI Groups   

G0  1 2 ൦ 1 0 0 0 ൪  

G1  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ }  

G2  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   :  1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G3  { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G4  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; 1 2 ൦ 1 0 0 0 0 1 0 0 ൪  

G5  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G6  ൞ 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ ൢ ; { 1 2 ൦ 0 1 0 1 ൪ , 1 2 ൦ 0 1 0 − 1 ൪ , 1 2 ൦ 0 1 0 𝑗 ൪ , 1 2 ൦ 0 1 0 − 𝑗 ൪ } ;   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 0 0 1 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 1 0 0 0 0 0 0 1 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 0 0 1 0 0 1 ൪ } ; 1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  
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