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1 Introduction
In last meeting, some issues in codebook based transmission have been addressed, however, there are still some open issues need to be further discussed. In this contribution, we will present our views on remaining issues for UL codebook based MIMO aiming to finish Rel-15 specification.
2 Discussion on no SRS case

In last meeting, there was an online discussion for whether to support no-SRS cases. In current 38.214, TPMI are used to indicate the preferred precoder over the SRS ports, which means that SRS resource is always needed for PUSCH transmission. It is quite reasonable since accurate precoding information as well as MCS for UL transmission can only be derived from non-precoded SRS in UL codebook and precoded SRS in UL non-codebook. Some companies think that channel estimation can be done via measuring the DMRS or just dependent on gNB implementation, in this case, port selection can be done based on the DMRS port to decide precoding for each layer. However, this is quite a corner case due to the following reasons:
· Can only be used for sustained PUSCH transmission and each PUSCH transmission shall occupy same bandwidth to maintain the channel correlation between different PUSCH transmission instance;

· Considering that DMRS ports are always virtualized, only codewords for port selection can be used in TPMI to select precoders used for each layer. In this case, the precoders determined at the beginning of the transmission may impact the PUSCH significantly. That makes this operation quite fragile;
Furthermore, in RAN1, we have no any discussion and agreement on the detailed schemes if introduce the no-SRS cases. Thus, it is not make sense to introduce no-SRS cases in CR stage.
Based on the above discussion, we propose that:
Proposal 1: For codebook based UL transmission, no-SRS cases are not supported, i.e., UE expect to be configured with at least one SRS resource. 
3 Discussion on SRS configuration
When two SRS resources are configured for the SRS resource set for ‘codebook’, they can be used for antenna selection. However, gNB shall configure the guard period (GP) between the two SRS resources based on UE capability. So the UE has enough time to switch antennas for the two SRS transmission. One solution is that the UE reports its capability of required guard period for SRS transmission to assist gNB to configure SRS resource time behaviour. More analysis can be found in our companion contribution [1].
Proposal 2: The UE shall report its required guard period between the transmission of SRS resources in the SRS resource set for codebook transmission.
4 Conclusions
From the above discussion, we have the following proposal:
Proposal 1: For codebook based UL transmission, no-SRS cases are not supported, i.e., UE expect to be configured with at least one SRS resource.
Proposal 2: The UE shall report its required guard period between the transmission of SRS resources in the SRS resource set for codebook transmission.
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Appendix A: Text proposal 
----Text Proposal for TS38.214------------------------------------------------------------------------------------------

< Unchanged parts are omitted >
6.1.1.1
Codebook based UL transmission

< Unchanged parts are omitted >
When multiple SRS resources are configured, the UE shall expect that higher layer parameter NrofSRS-Ports shall be configured with the same value in all SRS resources, and the higher layer parameter SRS-ResourceConfigType shall be configured with the same value in all SRS resources.
A guard period depending on UE capability where UE does not transmit any other signal in-between the SRS resources in the SRS set for codebook is used in case the SRS resources are transmitted in the same slot.
< Unchanged parts are omitted >
----Text Proposal ends----------------------------------------------------------------------------------------------------
