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Discussion
[bookmark: _GoBack]Frequency selective precoding for non-codebook UL transmission
Agreements:
· When the number of transmission ports is less than or equal to 2, frequency selective precoding is not supported for both schemes A and B
· When the number of transmission ports is >2, frequency selective precoding for CP-OFDM can be configured by gNB for both schemes A and B
· Only wideband SRI is supported in Rel-15 for non-codebook based UL transmission
· The above does not preclude frequency selective precoding on SRS
It has been agreed to support frequency selective precoding for both codebook and non-codebook based UL transmission when the number of uplink transmission port is large than two. Only wideband SRI is supported in Rel.15, while subband SRS precoding is left as UE implementation. In order to maximize the frequency diversity gain and the channel estimation gain, we can define SRS precoding granularity or UL PRG similar to DL PRB bundling at least for CP-OFDM waveform. In order to support dynamic wideband and subband precoding switching, different PRG size should be configured for different SRS resources. Considering the fact that the sounding bandwidth is multiple of 4 PRBs, and that the DL PRB bundling size could be the value of {2, 4, schedule bandwidth}. The number of UL PRG could be configured per SRS resource, and its value could be 2 or 4 or the schedule bandwidth as default.
Proposal 1: The UL PRG size could be configured per SRS resource, and its value could be 2 or 4 or the schedule bandwidth as default.
SRS configurations
It was been agreed that only one SRS resource set configured for non-codebook based UL transmission, and the bitwidth of the SRI in a UL grant is based on the number of SRS resources in the SRS resource set. It indicates that each SRS resource in the set has a unique SRI, and the SRI for the SRS resource associated with different time behavior is different.  Hence, that there will be no confusion for the UE regarding which SRS transmission the SRI is referring to. 
Proposal 2: SRI identifies the most recent transmitted SRS resource with the corresponding SRS resource ID.
A UE configured with SRS-SpatialRelationInfo to determine its spatial domain transmission filter for the transmission of SRS resources. The UE configured with SRS-AssocCSIRS to identify an NZP-CSI-RS to determine its uplink precoder for SRS/PUSCH transmission in non-codebook based operation. In our understanding, SRS-SpatialRelationInfo targets the analog beam for the UE for PUSCH/SRS transmission should be the same as the analog beam receiving the indicated RSs. However, SRS-AssocCSIRS targets the NZP-CSI-RS to calculate the digital precoders for PUSCH/SRS transmission. When a UE configured by SRS-SpatialRelationInfo with SRS for the non-codebook transmission, it means that UE should determine the precoder based on the SRS resource, which is conflict with the agreement that UE should use the NZP-CSI-RS to determine the precoder for PUSCH and SRS transmission. Hence, we have the following proposal:
Proposal 3: A UE should not be expected to be configured with both SRS-SpatialRelationInfo and SRS-AssocCSIRS for the SRS resource set for non-codebook based transmission.
Conclusion
Proposal 1: The number of UL PRG could be configured per SRS resource, and its value could be 2 or 4 or the schedule bandwidth as default.
Proposal 2: SRI identifies the most recent transmitted SRS resource with the corresponding SRS resource ID.
Proposal 3: A UE should not be expected to be configured with both SRS-SpatialRelationInfo and SRS-AssocCSIRS for the SRS resource set for non-codebook based transmission.
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