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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In this contribution we discuss remaining issues on non-codebook based UL transmission. 
Discussion

Clarification on RRC parameters for associated CSI-RS resource
In current RRC parameters list, AperiodicSRS-ResourceTrigger contains trigger states for dynamically selecting one or more aperiodic SRS resource set and optionally associated CSI-RS resource.  SRS-AssocCSIRS contains ID of CSI-RS resource associated with SRS resource set in non-codebook based operation. Both parameters can indicate associated CSI-RS for an AP-SRS resource. This may lead to conflict in configuration. 
In RAN1 #91 meeting, the following agreement was achieved on associated CSI-RS for SRS for non-codebook based UL transmission:
· 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
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded P/SP-SRS resource via higher layer signalling
· The DL measurement RS is a CSI-RS for CSI acquisition
According to the agreement, the associated CSI-RS resource ID for AP-SRS resource is indicated via the AP-SRS resource trigger, while the associated CSI-RS resource ID for P/SP SRS resource is indicated via higher layer signaling. Therefore,  SRS-AssocCSIRS  should be restricted  to P/SP SRS resource/resource set. 
Proposal 1: Send LS to RAN2 to modifying the description of SRS-AssocCSIRS to be: SRS-AssocCSIRS contains ID of CSI-RS resource associated with SRS resource set in non-codebook based operation for P/SP SRS resource/resource set.
Timing for aperiodic SRS resources trigger and SRS transmission
In RAN1 #90bis meeting, it was agreed that for non-codebook based UL transmission,
· 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 AH1801 meeting, it was agreed that for the AP-SRS for non-codebook based UL transmission with associated AP-CSI-RS,
· 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
Our interpretation of the agreement is that the DCI field for AP-SRS triggering is reused to indicate the DL RS to calculate candidate precoders. The agreement does not mean that the AP-SRS triggering signalling can trigger AP CSI-RS transmission.
It would be very complex for gNB and UE to determine the AP-SRS transmission instance if it is coupled with AP-CSI-RS transmission. In addition, the spatial QCL information for AP-CSI-RS is included in triggering state configuration of aperiodic CSI reporting. If the AP-CSI-RS is triggered by SRS trigger signalling, UE would have no reference to set Rx beam to receive the AP-CSI-RS. Therefore, we prefer to keep the transmission instance of AP-SRS independent of that of the associated AP-CSI-RS. 
Proposal 2: SRS request field in DCI is not used for triggerring the associated AP-CSI-RS when associated AP-CSI-RS of a SRS resource set is configured.
The following schemes for timing of AP-SRS trigger and AP SRS transmission can be considered: 
· Alt. 1: The SRS is transmitted K slots after the AP-SRS trigger. 
· Alt. 2: The SRS is transmitted in the first UL slot after K slots following the AP-SRS trigger, i.e., if the AP-SRS trigger is transmitted in slot n, the corresponding SRS is transmitted in the first UL slot after slot n+K. 
For Alt. 2, the transmission slot of AP-SRS is related to the scheduling of DL/UL slot, it will complicate the scheduling procedure of gNB to avoid conflict. Thus Alt. 1 is preferred.
For the value of the timing offset K, the following options can be considered:
· Option 1: A fixed value;
· Option 2: The timing offset is indicated to UE by DCI;
· Option 3: Each trigger state of SRS request is associated to a timing offset;
· Option 4: Each SRS resource set is associated to a timing offset. 
Option 1 is the simplest way for SRS scheduling but less flexible. Option 2 requires additional DCI field, which is not preferred. For Option 3, if one trigger state is associated with multiple SRS resource sets, all the SRS transmissions for these resource sets would have the same timing offset. It is flexible for gNB to scheduling one or multiple SRS resource sets with a timing offset through different configuration of trigger state. For Option 4, the timing offset of one SRS resource set is configured, UE is not allowed to be configured with one SRS resource set with different timing offsets. Therefore, option 3 is preferred.
Proposal 3:  If the trigger of an AP-SRS resource set is in slot n, the corresponding SRS is transmitted in slot n + K, where the association between triggering state and K is higher layer configured per SRS trigger state per SRS resource set.
  
Conclusions
In this contribution, we discuss the remaining issues for non-codebook based UL transmission. We Propose that:
Proposal 1: Send LS to RAN2 to modifying the description of SRS-AssocCSIRS to be: SRS-AssocCSIRS contains ID of CSI-RS resource associated with SRS resource set in non-codebook based operation for P/SP SRS resource/resource set.
Proposal 2: SRS request field in DCI is not used for triggerring the associated AP-CSI-RS when associated AP-CSI-RS of a SRS resource set is configured.
Proposal 3:  If the trigger of an AP-SRS resource set is in slot n, the corresponding SRS is transmitted in slot n+ K, where the association between triggering state and K is higher layer configured per SRS trigger state per SRS resource set.
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