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1	Introduction
The design of codebook based uplink transmission scheme is almost completed for Rel-15 NR specification, following discussions of RAN1 #92bis meeting [1]. Although major design issues have been resolved, there are still some minor remaining issues. This contribution address two remaining issues for codebook based uplink transmission:
· Mapping of two SRS resources to UE physical antenna ports
· SRS port and PUSCH port mapping for codebook based transmission
Relevant proposals and TPs are provided in the contribution.

2	Association between SRS ports and UE physical antenna ports
NR codebook based transmission supports maximum two SRS resources in a “codebook” SRS resource set. There is no specification support on the mapping SRS ports to UE’s physical antenna ports. If two SRS resources are configured to a UE for codebook based transmission, there are at least two alternatives for association between SRS ports and UE antenna ports, as discussed in [2]:
Alt 1:	Two SRS resources shall be associated to the same UE physical antenna ports.
Alt 2:	Two SRS resources can be associated with two different sets of UE physical antenna ports.
If NR UE uses Alt 1 as the implementation for two SRS resource configuration, there is no issue to support UE behavior under current NR specification. However, for Alt 2 implementation, when the two SRS resources are associated with two different sets of UE’s physical antenna ports, the UE may need the guard period (GP) for SRS to switch from one physical antenna port set to another antenna port set, when its implementation shares its uplink RF chain for two sets of UE physical antenna ports (or two UE Tx panels). If such UE behavior/implementation is supported, the GP is needed to be addressed in the spec; otherwise gNB won’t be able to correctly detect SRS resources.
This type of guard period (GP) is discussed for DL CSI acquisition for 1T2R or 2T4R when the SRS resource set is configured as SRS-setUse=“antenna switching”. When SRS-setUse is configured to be “codebook”, similar GP values may be also applied when two SRS resources are mapped to two different sets of UE physical antenna ports. On the other hand, the GP values between the two SRS resources are dependent on UE’s implementation. For example, when independent RF chains are used to drive two sets of physical antenna panels, the GP can be completed eliminated.
Based on the discussion, it can be observed that
Observation 1: The GP value between two SRS resources may depend on UE’s implementation, when two SRS resources are associated with two different sets of UE physical antenna ports.
Observation 2: If GP is needed, similar GP values for “antenna switching” may be reused for codebook based transmission, when two SRS resources are configured.
Based on these observations, we can propose:
Proposal 1: For codebook based uplink transmission, support either 
i) a fixed guard period (GP) value between two SRS resources, or
ii) UE capability reporting of a fixed GP value between two SRS resources.

3	SRS port to PUSCH port mapping
In last meeting, it was discussed on the further clarification on the SRS port to PUSCH port mapping for codebook based transmission. The proposal was:
	Proposal:
· The following reference text is supported:
· 

“For codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when multiple SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured. For non-codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the SRS resource indicated via SRI (s) with an increasing order.”
· Whether to capture the text in 38.211 or 38.214 is up to editors.
· How to capture the text is up to editors.




The text for codebook based transmission shall be clarified in 38.214, as indicated in 38.211. For non-codebook based transmission, the current text in 38.214 has captured the agreement well. So there is no need to modify the non-codebook part. 
Proposal 2:	Support to capture the reference text in 38.214 to address the SRS port mapping for codebook based transmission:
· 
“For codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when two SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured.”


4	Conclusions
Two remaining issues, association of SRS resources to physical antenna ports, and SRS port mapping, are discussed on codebook based uplink transmission. Here are our observations and proposals:
Observation 1: The GP value between two SRS resources may depend on UE’s implementation, when two SRS resources are associated with two different sets of UE physical antenna ports.
Observation 2: If GP is needed, similar GP values for “antenna switching” may be reused for codebook based transmission, when two SRS resources are configured.
Proposal 1: For codebook based uplink transmission, support either 
i) a fixed guard period (GP) value between two SRS resources, or
ii) UE capability reporting of a fixed GP value between two SRS resources.

Proposal 2:	Support to capture the reference text in 38.214 to address the SRS port mapping for codebook based transmission:
· 
“For codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when two SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured.”
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