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Introduction
In RAN1#91, RAN1 finalized UL codebook based transmission. However, some UE behavior, e.g., no-SRS case, is missing in the related specification. The agreement made in RAN1#91 states ‘UE can only be configured with one SRS resource set’, which means no-SRS case is included [1]. 
	Agreement:
For codebook-based UL, UE can only be configured with one SRS resource set.
Only one SRS resource is selected within the set via the SRI field in UL grant.
The SRI field in UL grant is independently encoded from at least TPMI in the same UL grant.
The bitwidth of SRI field in UL grant is determined by N = ceil(log2(# of SRS resources in the set)).
Note: This SRS resource set can be reused for UL BM as well, or another separated SRS resource set for UL BM can be configured to the UE, according to gNB implementation.


In this contribution, we discuss how to perform codebook based transmission without SRS configuration.
Discussion
According to current NR specification, PUSCH precoder is selected for SRS ports [2]. 
	For codebook based transmission, the UE determines its PUSCH transmission precoder based on SRI, TRI and TPMI fields from the DCI, where the TPMI is used to indicate the preferred precoder over the SRS ports in the selected SRS resource by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the preferred precoder over the SRS ports. The transmission precoder is selected from the uplink codebook, as defined in Subclause 6.3.1.5 of [4, TS 38.211].


However, as PUSCH precoder is tied with SRS ports, the precoder indication doesn’t work, if no SRS resource is configured. SRS is not always necessary, if gNB can estimate the UL channel with other RS, e.g., DMRS. Furthermore, in order to reduce SRS resource overhead, SRS transmission can be omitted. As another example, if TPMI is randomly selected by gNB, codebook based transmission can be used as precoder cycling. Hence, codebook based transmission without SRS configuration would be beneficial. Considering these operation scenarios, we should specify UE behavior without SRS resource configuration. There’re some options to implement it, e.g., determine the number of PUSCH ports based on UE capability, e.g., maximum number of PUSCH layers, higher layer parameter, e.g., ULmaxRank, or L1 signalling, e.g., TRI = the number of DMRS ports. If UE capability is used, gNB will not be able to change the number of ports. Hence using a higher layer parameter or L1 signalling would be preferable. Although using TRI causes restriction that the number of the transmission ports always equals to the rank, associating the precoder with DMRS port would be straight forward. Therefore we propose that TRI be used to determine the number of PUSCH transmission ports, and TPMI be used to indicate the preferred precoder over the DMRS ports, when SRS resource is not configured.
Observation: There are some operation scenarios with uplink transmission without SRS, e.g., UL channel sounding with DM-RS, etc.
Proposal: When SRS is not configured, TRI is used to determine the number of ports, and TPMI is used to indicate the preferred precoder over the DMRS ports.
Conclusion
In this contribution, we discussed the remaining issue for UL codebook based transmission. Our observation and proposal are as followed;
Observation: There are some operation scenarios with uplink transmission without SRS, e.g., UL channel sounding with DM-RS, etc.
Proposal: When SRS is not configured, TRI is used to determine the number of ports, and TPMI is used to indicate the preferred precoder over the DMRS ports.
Reflecting the above proposal, current description in subclause 6.1.1.1 in TS 38.214 should be modified as followed;
	For codebook based transmission, the UE determines its PUSCH transmission precoder based on SRI, TRI and TPMI fields from the DCI, where the TPMI is used to indicate the preferred precoder over the SRS ports in the selected SRS resource by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the preferred precoder over the SRS ports. Otherwise, TPMI is used to indicate the preferred precoder over the DMRS ports, where the number of DMRS ports is determined by TRI. The transmission precoder is selected from the uplink codebook, as defined in Subclause 6.3.1.5 of [4, TS 38.211].
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