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Introduction
In RAN1#90, it was agreed to use SRI for wide-band indication for non-codebook based transmission [1, 2].  
	· 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


In RAN1-NR#3, following working assumption was made about SRS configuration for the wide-band indication [3].  
	Working assumption
· For PUSCH precoder determination using wideband SRI only indication in non-codebook based UL MIMO, only one SRS port per SRS resource can be configured 
· Note: to support high rank transmission, multiple SRS resources should be indicated
· FFS: subband SRI indication
· FFS: Details of DCI for wideband SRI indication
· FFS: Details on how to reduce the overhead and SRS resource


Primary remaining issue is on sub-band precoding details for non-codebook based transmission. In this contribution, we discuss it.
Discussion
We discuss whether sub-band indication is needed for sub-band precoding for non-codebook based transmission. Sub-band precoding is applied when frequency-selective fading is expected within allocated bandwidth. Since appropriate rank would be different among sub-bands due to interference, sub-band indication is beneficial to allow UE to conduct rank adaptation. On the other hand, sub-band indication needs additional signaling. Therefore, we have to be careful about supporting sub-band indication. With wide-band indication, sub-band precoding works. For example, sub-band precoding is applied across a SRS resource and gNB selects preferable combination of precoders by indicating SRI as in wide-band indication. In this case, same rank will be applied across the allocated bandwidth. The idea is illustrated in Fig.1. Therefore sub-band indication is not essential function, although further optimization, e.g., sub-band indication, can be discussed for the future release. Regardless of supporting sub-band indication, sub-band precoded SRS is needed to allow UE to perform sub-band precoding.
Observation: Since sub-band precoding can work without sub-band indication, sub-band indication is not essential function for Rel.15 NR. Further optimization can be discussed in the future release.
Proposal 1: Support sub-band precoding for SRS.
 Another primary issue is how many SRS resources should be supported for the precoder determination. Obviously at least 2 or 4 resources are needed when UE has capability of 2 or 4 layer transmission. Hence we propose to support at least 4 SRS resource configuration. Although additional resource(s) brings further flexibility for the precoder selection, it can cause SRS resource overhead. Further discussion is needed before RAN1 decide to support it.
Proposal 2: Support at least 4 SRS resource configuration for beam determination for UL non-codebook based transmission.
· FFS: Additional SRS resource(s)
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Figure 1: Sub-band precoder determination using wide-band indication
Conclusion
In this contribution, we discussed the remaining issues for UL non-codebook based transmission. Our observation and proposals are as followed;
Observation: Since sub-band precoding can work without sub-band indication, sub-band indication is not essential function for Rel.15 NR. Further optimization can be discussed in the future release.
Proposal 1: Support sub-band precoding for SRS.
Proposal 2: Support at least 4 SRS resource configuration for beam determination for UL non-codebook based transmission.
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