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Introduction
In this contribution, we raise the issues of confusing UE behavior when non-codebook based UL transmission is configured and propose solutions to resolve these confusing issues.  We also discuss remaining open issues on non-codebook based UL transmission.  This contribution is revision of [1].
[bookmark: _Toc492722396][bookmark: _Toc492722765][bookmark: _Toc492722397][bookmark: _Toc492722766][bookmark: _Toc492722398][bookmark: _Toc492722767][bookmark: _Toc492722399][bookmark: _Toc492722768][bookmark: _Toc492722400][bookmark: _Toc492722769][bookmark: _Toc492722401][bookmark: _Toc492722770][bookmark: _Toc492722402][bookmark: _Toc492722771][bookmark: _Toc492722403][bookmark: _Toc492722772][bookmark: _Toc492722404][bookmark: _Toc492722773][bookmark: _Toc492722405][bookmark: _Toc492722774][bookmark: _Toc492722406][bookmark: _Toc492722775]Association between CSI-RS and SRS
Discussion
According to Section 6.1.1.2 in [2], for non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS.  Only one SRS resource set can be configured. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4.  
Given the maximum number of SRS resources for non-codebook based UL transmission is 4 and each resource is mapped to a single SRS port, it is unnecessary to have a CSI-RS resource with a large number of ports if the CSI-RS resource is dedicated for SRS precoding derivation.  Based on this, we proposed
[bookmark: _Toc506215054][bookmark: _Toc506215588][bookmark: _Toc506215609][bookmark: _Toc506541592][bookmark: _Toc510451089]Proposal 1:	When a CSI-RS resource associated with an A-SRS resource set for non-codebook based UL transmission is only linked with ReportConfig(s) and the ReportQuantity is set to “no report,” the maximum number of ports in the CSI-RS resource is 4.
[bookmark: _Ref506215571]Text proposal
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
[bookmark: _Hlk506190300]For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. If an NZP CSI-RS resource is associated with an SRS resource set for non-codebook based UL transmission, and if the NZP CSI-RS resource is not associated with any ReportConfig where the ReportQuantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1’, ‘CRI/RI/i1/CQI’, ‘CRI/RI/CQI’ or ‘CRI/RI/LI/PMI/CQI’, the maximum number of ports in the NZP CSI-RS resource is 4.  
--- End of text proposal ---
Triggering of CSI-RS associated with SRS
Discussion
In RAN1#90bis, the following was agreed:
	· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded AP-SRS resource via DCI
· The DL measurement RS is a CSI-RS for CSI acquisition
· Specify the following mechanism for DCI signalling:
· Using the same field for AP-SRS resource triggering
· Association between triggering state, triggered SRS resource(s) and the CSI-RS resource ID is higher layer configured


In RAN1#91, it was further agreed that the CSI-RS resource is associated to a SRS resource set.  But it’s not clear how to trigger the A-CSI-RS transmission if it is associated with the A-SRS.  Basically, we can have two options:
· Option-1: A-CSI-RS and A-SRS are separately triggered.
· Option-2: A-CSI-RS and A-SRS are jointly triggered.
With Option-1, the A-SRS transmission shall be always triggered by the SRS request field in DCI.  If the A-SRS is associated with an A-CSI-RS, the A-CSI-RS transmission shall be triggered by the CSI request field in DCI.  For A-CSI reporting based on A-CSI-RS, the A-CSI-RS and the reporting are jointly triggered by the CSI request field in DCI.  Notice that the CSI request field only exists in DCI format 0_1.  If an NZP CSI-RS resource is used not only for deriving the precoding on A-SRS, but also for CSI measurement and reporting, the A-CSI-RS and A-SRS can only be jointly triggered by an UL grant.  To relax the restriction on SRS triggering, Option-1 is preferred.  
In RAN1#92, it was agreed that only one CSI-RS resource can be configured for the SRS resource set for non-codebook based UL transmission.  So, the SRS request field in the DCI can implicitly trigger the associated A-CSI-RS resource.  However, explicit indication of the QCL information and the slot offset of the A-CSI-RS may still be needed, which will introduce new RRC parameters.  
Unless the explicit indication is addressed, it is preferred to trigger the A-SRS transmission and the associated NZP CSI-RS separately.  
[bookmark: _Toc506215055][bookmark: _Toc506215589][bookmark: _Toc506215610][bookmark: _Toc506541593][bookmark: _Toc510451090][bookmark: _Hlk510448977]Proposal 2:	The A-CSI-RS resource associated with A-SRS resource set for non-codebook based UL transmission is triggered by DCI format 0_1.
Since the UE is supposed to determine the SRS precoding based on the associated CSI-RS, the UE side operation is similar to downlink CSI feedback, i.e., the UE first estimate the DL channel from the CSI-RS, then determine the precoding matrix based on the estimated channel, and apply the precoding matrix to the UL transmission.  So, from timeline perspective, the requirement is the same.  That is 
· the gap from the end of the last symbol of the PDCCH carrying CSI request to the start of the first symbol of the SRS transmission shall be no less than Z for high latency CSI; and
· the gap from the end of the last symbol of the A-CSI-RS associated with the SRS resource set to the start of the first symbol of the SRS transmission shall be no less than Z’ for high latency CSI.
[bookmark: _Toc510451091]Proposal 3:	The timing requirement for the A-CSI-RS trigger and the associated SRS transmission should follow the timing requirement for high latency CSI.
[bookmark: _Ref506215573]Text proposal
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
[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. 
-	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. The transmission of aperiodic NZP CSI-RS is indicated by the CSI request field in DCI format 0_1.  
-	If periodic or semi-periodic SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.
When aperiodic SRS resource is configured and is associated with an DL CSI-RS resource, the UE shall update the SRS precoding information, 

-	if the first uplink symbol to carry the corresponding SRS including the effect of the timing advance, starts no earlier than at symbol Z’ref, where Z’ref  is defined as the next uplink symbol with its CP starting after  after the end of the last symbol in time of the last symbol of the associated CSI-RS resource; and
- 	if the first symbol of the CSI-RS resource is later than the last symbol of the PDCCH carrying the SRS request;
otherwise the UE may not update the SRS precoding information.  
Z’ is defined as Z’2 in Table 5.4-1.

--- End of text proposal ---
Transmission bandwidth of CSI-RS associated with SRS
Discussion
If a CSI-RS is associated with a SRS resource set for non-codebook based UL transmission, the transmission bandwidth of the CSI-RS shall include the whole bandwidth of SRS.  Otherwise a UE may not be able to derive SRS precoding on the subbands without CSI-RS transmission.  
[bookmark: _Toc510451092]Proposal 4:	If the CSI-RS resource associated with a SRS resource set for non-codebook based UL transmission, the transmission bandwidth of the CSI-RS resource shall include the bandwidth of all SRS resources in the SRS resource set.
[bookmark: _Ref510451126]Text proposal
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
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.  The transmission bandwidth of the NZP CSI-RS resource shall include the transmission bandwidth of the SRS resource in the SRS resource set.
--- End of text proposal ---
Coherence transmission signaling
Discussion
For codebook based UL transmission, a UE will signal its coherence transmission capability to the gNB.  The gNB can thus base on the coherence transmission capability to choose the proper codebook subset.  There was some discussion on support of coherent transmission signaling for non-codebook based UL in RAN1#92, but no agreement reached.  For non-codebook based UL transmission, the coherence transmission signaling is not needed.  This is because the gNB doesn’t need to signal the exact precoding information to the UE, instead it’s up to UE implementation to provide the gNB several UL precoding candidates and let the gNB to choose one or more of the candidate by SRI.  So, the precoding is transparent to the gNB and the gNB doesn’t need to know whether the SRS port is coherently precoded or not.
[bookmark: _Toc510451093]Proposal 5:	For non-codebook based UL transmission, a UE doesn’t signal its coherence transmission capability to the gNB.
Conclusions 
In this contribution, we raise the issues of confusing UE behavior when non-codebook based UL transmission is configured and propose solutions to resolve these confusing issues.  We also discuss remaining open issues on non-codebook based UL transmission.  We propose
Proposal 1:	When a CSI-RS resource associated with an A-SRS resource set for non-codebook based UL transmission is only linked with ReportConfig(s) and the ReportQuantity is set to “no report,” the maximum number of ports in the CSI-RS resource is 4.
Proposal 2:	The A-CSI-RS resource associated with A-SRS resource set for non-codebook based UL transmission is triggered by DCI format 0_1.
Proposal 3:	The timing requirement for the A-CSI-RS trigger and the associated SRS transmission should follow the timing requirement for high latency CSI.
Proposal 4:	If the CSI-RS resource associated with a SRS resource set for non-codebook based UL transmission, the transmission bandwidth of the CSI-RS resource shall include the bandwidth of all SRS resources in the SRS resource set.
Proposal 5:	For non-codebook based UL transmission, a UE doesn’t signal its coherence transmission capability to the gNB.
We propose adopting the text proposals in Sections 2.2, 3.2, and 4.2.
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