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Introduction
In this contribution, we present our views on remaining details on non-codebook based UL MIMO transmission especially on association between CSI-RS and SRS.
Association between CSI-RS and SRS
For non-codebook based UL MIMO, precoded SRS is transmitted, where the precoder is determined using associated CSI-RS resource exploiting benefit of beam correspondence. Followings are agreements reached at RAN1 #AH1801 meeting. When an AP-SRS is associated with AP-CSI-RS, there is one-to-one mapping between CSI-RS resource and SRS. Thus, it is possible for gNB to maintain a beam pair link. 
Agreement
The AP-SRS(s) is transmitted X symbols after AP-CSI-RS. X is fixed for all UE (FFS X values)
X is defined per SCS

Agreement:
UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols

On the other hand, for other time-domain behavior combinations (P/SP/AP-SRS and P/SP-CSI-RS), there is no exact mapping between CSI-RS and SRS. It will result in degraded performance, if UE derives the precoder with outdated CSI-RS resource. In addition, periodic/semi-persistent CSI-RS can be transmitted by changing its beam for different motivations, e.g., resource sharing between UEs, measurement of different beams. Fig. 1 shows an image of the ambiguity, in which P-CSI-RS and AP-CSI-RS are used and beamforming vectors of P-CSI-RS (B1, B2 … and B5) are switched slot-by-slot. If association between CSI-RS and SRS can’t be known at the gNB side, it results in misalignment between UE Tx beam and gNB Rx beams for PUSCH transmission. In this sense, it is necessary to define timing association between P/SP/AP-SRS and P/SP CSI-RS. It is possible to refer design of reference resource and its values, since they share quite similar UE procedure including triggering, CSI-RS reception, channel estimation and uplink transmission. A proposal and a text proposal are presented below based on the discussion.
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Figure 1: Aperiodic SRS transmission based on periodic CSI-RS
Proposal: For non-codebook based UL transmission, timing association between P/SP/AP-SRS and P/SP CSI-RS should be specified in order to obtain correct beam pair link information at gNB.
Text proposal (TS38.214 Sec. 6.1.1.2)
(Omitted)
For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.
-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.
-	If UE measures periodic or semi-persistent NZP CSI-RS to calculate the precoder used for the transmission of precoded SRS, the precoder is calculated with a CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting.
(Omitted)

Summary
In this contribution, we presented our views on non-codebook based UL transmission.
[bookmark: _GoBack]Proposal: For non-codebook based UL transmission, timing association between P/SP/AP-SRS and P/SP CSI-RS should be specified in order to obtain correct beam pair link information at gNB.
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Appendix (Text proposal: TS38.214 Sec. 6.1.1.2)
(Omitted)
[bookmark: _Hlk505622397]For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.
[bookmark: _Hlk498591525]-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.
-	If UE measures periodic or semi-persistent NZP CSI-RS to calculate the precoder used for the transmission of precoded SRS, the precoder is calculated with a CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting.
(Omitted)
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