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1. Introduction

This contribution provides some TPs for multi-antenna scheme including codebook and non-codebook based transmission. 
2. Discussion
2.1. Text proposals for codebook based transmission
This section provides some correction for codebook based transmission in Subclause 6.1.1.1:

· Since each SRS resource has higher layer parameter nrofSRS-Ports and SRS resources in different SRS resource set may have different number of SRS ports, the antenna ports used for codebook should be the same as the SRS ports in the SRS resource set for codebook only. 
· According to the agreement below, one SRS resource should be configured when txConfig is set to codebook. The corresponding description cannot reflect the restriction.
· In UE feature section, the candidates for UE capability of coherence are ‘full-coherent’, ‘partial-non-coherent’ and ‘non-coherent’, which is different from the description in 38.214.
· Other editorial corrections.
Agreement in RAN1#92
· gNB should configure at least 1 SRS resource when ULTXconfig is codebook based UL transmission. No restriction on gNB’s configuration of SRS for UL scheduling by DCI format 0_0.
· If and when the SRS is triggered is up to gNB implementation

/************************ Start of Text Proposal for 38.214 **************************/
6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {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-ResourceSet with usage set to 'codeBook' , as defined in Subclause 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 should expect to be 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 before slot n.

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  which may be configured with 'fullAndPartialAndNonCoherent', or 'partialAndNonCoherent' , or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher parameter maxRank in PUSCH-Config .
A UE reporting its UE capability of 'partial-non-coherent' transmission shall not expect to be configured by codebookSubset with 'fullAndPartialAndNonCoherent'. 

A UE reporting its UE capability of ' non-coherent ' transmission shall not expect to be configured by codebookSubset with 'fullAndPartialAndNonCoherent' or with 'partialAndNonCoherent '.

A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to 'codeBook' indicates that two SRS antenna ports are configured.

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. 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.
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-ResourceSet shall be configured with the same value for all these SRS resources.
/************************ End of Text Proposal for 38.214 **************************/
2.2. Proposals for non-codebook based transmission
In RAN1#93 meeting, these is no conclusion on whether to restrict the number of configured SRS resources to be no larger than X, where X is the maximal number of SRS resources UE can transmit simultaneously. As a compromised solution, reporting the supported number of configurable SRS resources as a UE capability is acceptable to most companies but not agreed due to limited time. Since the main use case for N_SRS>X is for antenna switching, and whether/how to perform antenna switching is up to UE implementation, it is reasonable for UE to report whether more than X SRS resources are needed based on the requirement from antenna switching.  For example, for a UE doesn’t have the capability of antenna switching, N_SRS<=X SRS resources can be configured. Furthermore, for SRS with usage of codebook based transmission and beam management, it was agreed that the supported SRS resources are UE capability respectively, and it is straightforward to extend the capability to non-codebook based transmission. 
Proposal: For non-codebook based transmission, the maximal number of configurable SRS resources can be a UE capability.
3. Conclusion

In this contribution, we provide TPs and proposal for multi-antenna schemes. We propose to introduce UE capability for the number of configurable SRS resources for non-codebook based transmission, similar to that for codebook based transmission.
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