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Introduction
In RAN1 #100 meeting, the following agreements on UL full power transmission have been achieved. [1]
	Agreement

1. In Mode 2, when at least one SRS resource in a SRS resource set is configured with 4 ports, for a 2 port SRS resource (indicated via SRI) in the same SRS resource set, If maxRank>2, maxRank=2, else use the configured value of maxRank.

2. The following text proposal for TS38.214 subclause 6.1.1.1 is endorsed for the editor CR on TS38.214.

UE shall not expect to be configured with the higher layer parameter codebookSubset or the higher layer parameterorcodebookSubset-ForDCIFormat0_2 set to'partialAndNonCoherent' when higher layer parameternrofSRS-Ports in an SRS-ResourceSet with usage set to 'codebook' indicates that two SRS antenna ports are configured the maximum number of the configured SRS antenna ports in the SRS-ResourceSet is two.
 
3. The following text proposal for TS38.212 is provided as a starting point for implementing this agreement. It is up to TS38.212 editor how to exactly capture this.

      7.3.1.1.2              Format 0_1
              …
For the higher layer parameter txConfig = codebook, if ULFPTxModes is configured to Mode2, if maxRank is configured to be larger than 2, and if SRS resources with 4 ports and 2 ports are configured within an SRS resource set with usage set to ‘codebook’, when the SRS with 2 ports is indicated at least one SRS resource with 4 SRS antenna ports is configured in a SRS resource set with usage set to ‘codebook’ and an SRS resource with 2 SRS antenna ports is indicated via SRI in the same SRS resource set, the field of Precoding information and number of layers is according to Table 7.3.1.1.2-4.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in a SRS resource among the configured SRS resources. If the number of ports for a configured SRS resource is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
              …



In this contribution, we provide some discussion on remaining issues on UL full power transmission enhancement.
Mode 2 codebookSubset determination
For mode 2 full power transmission, NW can configure up to 4 SRS resources for a SRS resource set and each SRS resource can be configured with different number of ports, i.e. nrofSRS-Ports. One remaining issue is how to determine the codebookSubset type when SRS resource indicator field in DCI indicates SRS with 2 ports, while SRS with 4 ports is also configured in the same SRS resource set. Note that for 2 port SRS, the codebookSubset can only be either fullyAndPartialAndNonCoherent or nonCoherent. 2 possible solutions can be considered 
Option 1: UE reports the supported codebookSubset in capability reporting, when “SRS resource indicator” field in DCI indicates a SRS resource with 2 ports for txConfig = codebook, while SRS with 4 ports is also configured in the same SRS resource set. (Note, currently the codebookSubset that UE supports are constrained by the capability UE reported as pusch-TransCoherence in MIMO-ParametersPerBand while the maximum number of layers is reported as maxNumberMIMO-LayersCB-PUSCH in FeatureSetUplinkPerCC)
Option 2: UE and NW assume codebookSubset = nonCoherent.
Option 1 is slight preferred solution since it provides UE with more flexibility 
Proposal 1: When “SRS resource indicator” field in DCI indicates a SRS resource with 2 ports for txConfig = codebook, and SRS with 4 ports is also configured in the same SRS resource set. Following 2 options can be considered to determine the codebookSubset
Option 1: codebookSubset is determined based on UE separate capability reporting 
· 	Adopt the following TP for 38.212
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For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in a SRS resource among the configured SRS resources. If the number of ports for a configured SRS resource is less than the maximum number of ports in a SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, when “SRS resource indicator” field in DCI indicates a SRS resource with 2 ports, and SRS with 4 ports is also configured in the same SRS resource set, codebookSubset is indicated by the UE capability



Option 2: codebookSubset = nonCoherent.
· Adopt the following TP for 38.212
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For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in a SRS resource among the configured SRS resources. If the number of ports for a configured SRS resource is less than the maximum number of ports in a SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, when “SRS resource indicator” field in DCI indicates a SRS resource with 2 ports, and SRS with 4 ports is also configured in the same SRS resource set, codebookSubset = nonCoherent



Mode 2 full power transmission TPMI group indication
This issue is for partial coherent UE, pusch-TransCoherence = partialCoherent, 
that supports maximum of 4 layers maxNumberMIMO-LayersCB-PUSCH = fourLayers. RAN1#99 agreement allows UE to use 4 bit to indicate the TPMI group which contains the list of TPMIs that support full power transmission. However, only 7 TPMI groups are agreed with potentially 9 more TPMI groups to be introduced later.

However, the number of TPMI groups that can be created is a lot more than 16, many of which may be useful in the future when UE with 4 PA for UL transmission is commercially popular or available. It is important to note that 
1. For each one of the 4 PA, the PA can be at least full-rate, half-rate or quarter-rate PA. Therefore, there are many different possible PA architectures that need to be covered by the TPMI group design.
2. UE may also have additional consideration to balance the power consumption vs UL maximum transmit power, such as UE may only want to support full power transmission for rank-1 TPMI, and/or rank-2 TPMI, and/or rank-3 TPMI. 

Based on the above discussion, it is reasonable to assume that it is not a good solution for specification to hard code the content of each TPMI group at this early stage when the 4 PA UE deployment is unclear, it is much preferable to make the capability reporting as flexible as possible while maintaining similar overhead. With that in mind, it is much preferable to allow UE to indicate the content of each TPMI group
Proposal 2: For mode 2 UL full power transmission mode, for partial coherent UE that is capable of 4 layer MIMO, UE can report the content of each TPMI group in addition to the existing 7 TPMI groups.
Conclusion
In this contribution, we discussed issues for Rel-16 full power transmission. Based on the discussion, we have the following proposal
Proposal 1: When “SRS resource indicator” field in DCI indicates a SRS resource with 2 ports for txConfig = codebook, and SRS with 4 ports is also configured in the same SRS resource set. Following 2 options can be considered to determine the codebookSubset
Option 1: codebookSubset is determined based on UE separate capability reporting 
· 	Adopt the following TP for 38.212
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For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in a SRS resource among the configured SRS resources. If the number of ports for a configured SRS resource is less than the maximum number of ports in a SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, when “SRS resource indicator” field in DCI indicates a SRS resource with 2 ports, and SRS with 4 ports is also configured in the same SRS resource set, codebookSubset is indicated by the UE capability



Option 2: codebookSubset = nonCoherent.
· Adopt the following TP for 38.212
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For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in a SRS resource among the configured SRS resources. If the number of ports for a configured SRS resource is less than the maximum number of ports in a SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, when “SRS resource indicator” field in DCI indicates a SRS resource with 2 ports, and SRS with 4 ports is also configured in the same SRS resource set, codebookSubset = nonCoherent



Proposal 2: For mode 2 UL full power transmission mode, for partial coherent UE that is capable of 4 layer MIMO, UE can report the content of each TPMI group in addition to the existing 7 TPMI groups.
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