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1. Introduction
In previous 3GPP RAN1 meetings,  non-codebook based UL transmission have been discussed and reflected in specs. But some agreements are not well captured and some remaining issues need to be further clarified. In this TDoc we discuss these issues.
2. SRS resources configured for non-codebook based transmission 
For non-codebook based transmission, number of SRIs is used to indicate UL transmission rank. gNB should only “signal SRI(s) such that the UL precoding transmission inferred from the signaled SRI(s) can be simultaneously conducted by the UE”. The following agreements are achieved in previous meetings. It is our understanding that the second agreement is to guarantee such simultaneous transmission 
Agreement:

· For PUSCH precoder determination in non-codebook-based UL MIMO, support Alt.1, (i.e., at least SRI(s) only without TPMI indication in the UL grant) for wideband indication.
· Note: The gNB should only signal SRI(s) such that the UL precoding transmission inferred from the signaled SRI(s) can be simultaneously conducted by the UE. 
· FFS details
· FFS: If sub-band indication is supported, down-select Alt. 1-3 for it
Agreement:

· For non-codebook based UL transmission, the UE can only be configured for one SRS resource set with the following details:

· The UE can be configured to simultaneously transmit up to X SRS resources

· X is part of UE capability signalling

· The SRS resources transmitted simultaneously occupy the same RBs

However, the above intention is not well captured in the spec. The following proposals need to be explicated stated to make UE behavior clear.
Proposal 1: 

· All the resources within the set configured for non-codebook based transmission could be simultaneously transmitted;
Text proposals for section 6.1.1.2

· For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signaling. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured. All the resources within the set for non-codebook based transmission could be simultaneously transmitted. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. 

3. Reciprocity calibration for non-codebook based UL transmission 
The typical non-codebook based UL transmission requires UL reciprocity calibration. Based on downlink reference resource measurement, UE could gain UL precoding vectors.  But we also envision some other UL transmission which does not rely on reciprocity and could be catergorized as non-codebook based UL transmission. For example, schemes like precoder cycling and antenna selection should be possible within current framework. Thus we think even for Ues that are not calibrated between UL and DL, non-codebook based UL transmission should also be supported.
Proposal 2: Support non-codebook based UL transmission for UE that does not report reciprocity calibration capability.
4. Non-codebook based UL transmission with DCI format 0-0
UL transmission could be scheduled with DCI format 0-0. But DCI format 0-0 may not have SRI field. We envision one layer transmission for such scenarios. Schemes like precoder cycling and small delay CDD could be used. The network assumption of precoding granulairity should be 1 PRB for such scheduling.
The beams used for UL transmission should be preconfigured or follow PUCCH beam.
Proposal 3: For UL transmission with DCI format 0-0 when SRS is configured as non-codebook based transmission:

· One layer based transmission is used;

· Precoding granularity is 1 PRB, i.e. the same as that when scheduled with DCI format 0-1;

· UL transmission beam could be preconfigured.
5. Conclusion 
In this contribution, beam management and reporting are discussed, and the following proposals are given:
Proposal 1: 

· All the resources within the set configured for non-codebook based transmission could be simultaneously transmitted;
Text proposals for section 6.1.1.2

· For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signaling. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured. All the resources within the set for non-codebook based transmission could be simultaneously transmitted. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. 

Proposal 2: Support non-codebook based UL transmission for UE that does not report reciprocity calibration capability.
Proposal 3: For UL transmission with DCI format 0-0 when SRS is configured as non-codebook based transmission:

· One layer based transmission is used;

· Precoding granularity is 1 PRB, i.e. the same as that when scheduled with DCI format 0-1;

· UL transmission beam could be preconfigured
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