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Introduction
In RAN1 NR AH3 Meeting [1], no actual agreement was reached, however the following working assumption on use of wideband SRI was made:
· 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

Additionally, offline discussions resulted in an offline agreement that still required further discussion and deliberation [1]:
· For non-codebook based transmission, a total of up to 4 SRS ports can be indicated using SRI(s)
· Note: For non-codebook based precoding, each SRS resource contains one port

In this contribution, we present our perspective on subband SRI indication. Furthermore, we discuss the benefits of transmission of both wideband and subband SRI.

Subband SRI
Progress has been made in non-codebook uplink transmission and it has been agreed to use at least a wideband SRI indication. The procedure relies on channel reciprocity. The UE measures the channel based on downlink reference signals and transmits multiple candidate precoders calculated from the channel estimate to the gNB using multiple single port precoded SRS resources. The gNB measures the multiple SRS resources and selects one or several of them. The selection is indicated to the UE using an SRI included in the UL grant. The UE then transmits the PUSCH using the precoders from the SRS resources corresponding to the SRI. Although wideband SRI has been agreed, it remains FFS whether to support subband SRI indication as well. 
For the UE, having subband SRS granularity ensures that it can select candidate precoders for each subband which best correspond to the estimated channel with a better resolution than in the wideband case. The UE may calculate a different set of candidates to precode the SRS resources from one subband to the next where the candidate precoders can be specifically fine tuned for a subband. Moreover, if the set of candidates is the same for all subbands, the best precoder for each subband may be different due to the channel selectivity in the frequency domain. 
From the gNB’s perspective, using a single wideband SRI may not be an optimal choice for a frequency selective channel either as it may limit the gNB’s scheduling flexibility. In particular, in NR the transmission may occur over a large bandwidth with many variations in the frequency band. Moreover, the variations may not be strictly due to channel but there are additional considerations at the gNB beyond just received signal strength from the UE. For example, on some subbands a neighbouring cell may require high reliability transmissions but it may not be able to do so because it is heavily interfered by the UE. Subband SRIs give the gNB more flexibility to optimize the precoder selection on a subband by subband basis according to the information it has available for scheduling. 

Proposal 1 – Subband SRI is supported. 

If subband SRIs are supported, one concern is the reporting overhead of the SRIs. The reporting to the UE can be further modified in order to reduce overhead on the downlink control channel. 
Considering that there are a total of M subbands, the gNB may send back M SRIs back to the UE if one is required per subband; however, subband reporting may only be required for a subset M1<M. The overhead then can be reduced from M*N bits to M1*N bits where N is the number of bits per SRI. For example, the UE may only be scheduled on a subset of the band; the subband SRIs would be most necessary on the allocated resources to ensure the best possible choice of precoders for the transmission. As one option, the DCI can contain only feedback for the scheduled bands corresponding to the RA instead of the entire band. 
For the subbands on which the UE is not scheduled, an SRI may still be valuable to the UE. For example, an SRI for a currently not scheduled subband could be used if the UE at some later instant requires a grantless transmission. Alternatively, the UE may use the additional information to keep up to date and refine its precoder calculation on the non-scheduled subbands in case they are later selected by the gNB. 
To reduce the overhead, the gNB may transmit along with subband SRIs other SRIs covering a larger part of the band than the subband SRI. For example, one SRI report could contain subband SRIs for M1 subbands and one wideband SRI covering the remaining M-M1 subbands. Alternatively, if some further granularity is required, a resolution other than wideband but larger than subband may be used depending on the capacity of the downlink control channel. The M-M1 subbands can be arranged into subband groups and an SRI reported for each subband group. The overhead depends on how many groups are being reported and can be adjusted accordingly depending on available capacity.  

Proposal 2 – A combination of wideband and subband SRI reporting is supported.

Summary
This contribution discussed subband SRI and our views on supporting it with reduced overhead. 
Proposal 1 – Subband SRI is supported. 
Proposal 2 – A combination of wideband and subband SRI reporting is supported.
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