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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
The full power transmission schemes are introduced in Rel-16 for better coverage. It is beneficial for a UE to use full power transmission for both PUSCH scheduled by DCI and PUSCH scheduled by configured grant. In the current specification of TS 38.213, the description for the remaining TMPIs are incomplete since it does not cover the PUSCH with Type 1 configured grant. 
In RAN1#100bis-e meeting, there is an argument that “In TS38.214, it has been explicitly clarified that SRI can be given by DCI fields of SRS resource indicator or given by srs-ResourceIndicator in rrc-ConfiguredUplinkGrant.” However, in TS 38.212, the SRI for codebook based PUSCH refers to the DCI field “SRS resource indicator” as highlighted as follows [1]
	TS 38.212 v16.1.0
Table 7.3.1.1.2-32: SRI indication for codebook based PUSCH transmission, if ULFPTxModes is not configured, or ULFPTxModes =Mode1, or ULFPTxModes=Mode2 and 
	Bit field mapped to index
	
SRI(s), 

	0
	0

	1
	1


Table 7.3.1.1.2-32A: SRI indication for codebook based PUSCH transmission, if ULFPTxModes=Mode2 and 
	Bit field mapped to index
	SRI(s), 

	0
	0

	1
	1

	2
	2

	3
	Reserved


Table 7.3.1.1.2-32B: SRI indication for codebook based PUSCH transmission, if ULFPTxModes=Mode2 and 
	Bit field mapped to index
	SRI(s), 

	0
	0

	1
	1

	2
	2

	3
	3





Thus different RAN1 specs have different meanings for SRI.  
Moreover, in the latest CR for TS 38.213 [2], it is clearly specified that “SRS resource indicated by a SRI field in a DCI format scheduling the PUSCH transmission” and excludes the PUSCH scheduled by configured grant. 
Thus we have the following proposal
Proposal 1: In TS 38.213, improve the description for the remaining TMPIs to include the case that PUSCH is scheduled by Type 1 configured grant.
[bookmark: _GoBack]
The following gives the corresponding text proposal for Proposal 1.
	In TS 38.213   Section 7.1 [3]
CR R1-2003181 [2]
<omitted text>
· [bookmark: _Toc29917267][bookmark: _Toc36498141][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 or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	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 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, 
-	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. 
The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power.  
<omitted text>



In RAN1#100bis-e, one conclusion was achieved for full-coherent UE [4]
	Conclusion
· A full coherent capable UE, depending on its capability, can also report Rel-16 UL full power transmission capability
· Discuss UE capability related issues under UE feature agenda


The codebook subset for a full-coherent UE can be 'nonCoherent', 'partialAndNonCoherent' or 'fullyAndPartialAndNonCoherent'. If a full-coherent UE reports the support of full power transmission, gNB can configured full power transmission mode for all codebook subset. However, in the current spec, the full power transmission is restricted to 'nonCoherent' and 'partialAndNonCoherent'. Thus we have the following proposal
Proposal 2: In TS 38.213, remove the restriction that the full power transmission is only for 'nonCoherent' and 'partialAndNonCoherent'.

The following gives the corresponding text proposal for Proposal 1.
	In TS 38.213   Section 7.1 [3]
CR R1-2003181 [2]
<omitted text>
· 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 or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	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. 
The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power.  
<omitted text>



TS 38.214
Proposal 3: Adopt the following editorial changes for TS 38.214.

	In TS 38.214   Section 6.1.1.1	Codebook based UL transmission [5]
CR R1-2003146 [6]
<omitted text>
[bookmark: _Toc29674335][bookmark: _Toc29673342][bookmark: _Toc29673201][bookmark: _Toc27299928][bookmark: _Toc20318030][bookmark: _Toc11352140]6.1.1.1	Codebook based UL transmission
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1, DCI format 0_2 or semi-statically configured to operate according to Clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, DCI format 0_2, or semi-statically configured to operate according to Clause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2  or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. The SRS-ResourceSet(s) applicable for PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModList-ForDCIFormat0_2 in SRS-config, respectively. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.
[bookmark: _Hlk512442647][bookmark: _Hlk512442667]For codebook based transmission, the UE determines its codebook subsets based on TPMI and upon the reception of higher layer parameter codebookSubset in pusch-Config for PUSCH associated with DCI format 0_1 and codebookSubset-ForDCIFormat0_2 in pusch-Config for PUSCH associated with DCI format 0_2 which may be configured with 'fullyAndPartialAndNonCoherent', or 'partialAndNonCoherent', or 'nonCoherent' depending on the UE capability. When higher layer parameter ul-FullPowerTransmission is set to ‘fullpowerMode2' and the higher layer parameter codebookSubset or the higher layer parameter codebookSubset-ForDCIFormat0_2 is set to 'partialAndNonCoherent', and when the SRS-resourceSet with usage set to “codebook” includes at least one SRS resource with 4 ports and one SRS resource with 2 ports, the codebookSubset associated with the 2 port 2-port SRS resource is ‘nonCoherent’. The maximum transmission rank may be configured by the higher layer parameter maxRank in pusch-Config for PUSCH scheduled with DCI format 0_1 and maxRank-ForDCIFormat0_2 for PUSCH scheduled with DCI format 0_2.
<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 4: For the TMPI groups for UE capability reporting, support an additional group G7 as the union set of G1 and 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: In TS 38.213, improve the description for the remaining TMPIs to include the case that PUSCH is scheduled by Type 1 configured grant.
Proposal 2: In TS 38.213, remove the restriction that the full power transmission is only for 'nonCoherent' and 'partialAndNonCoherent' .
Proposal 3: Adopt the following editorial changes for TS 38.214.
Proposal 4: For the TMPI groups for UE capability reporting, support an additional group G7 as the union set of G1 and 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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