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1. Introduction
In RAN1 NR #92b meeting, the following agreements have been achieved. [1]
Agreement
Text proposal for TS38.214 Section 6.1.1.2
6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse set to ‘nonCodebook’. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
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.

Agreement
When the UE is configured with AP-SRS and AP-CSI-RS associated with the AP-SRS for non-codebook based UL transmission, 
· Any of the TCI states in the scheduled CC should not be configured with QCL Type D.
· AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.
· The presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI.
· The QCL assumption for receiving the associated AP-CSI-RS for non-codebook-based transmission is up to UE implementation 
Note: This does not preclude the use of the CSI request field to trigger this AP CSI-RS for DL CSI acquisition
In this contribution, we will provide some discussions for the remaining issues for non-codebook based transmission including the simultaneously transmitted SRS and control signaling.
2. Discussion
2.1 Simultaneously transmitted SRS
It has been agreed that a UE would not be configured with both SRS-SpatialRelationInfo per SRS resource and SRS-AssocCSIRS per SRS resource set. When SRS-AssocCSIRS is not configured, the Tx beam of PUSCH should be the same as the beam of the indicated SRIs. Then only the SRS resources with the same Tx beam can be simultaneously transmitted. Otherwise when indicated multiple SRIs with different Tx beam, it is difficult for a UE to determine the Tx beam for PUSCH. When SRS-AssocCSIRS is configured, the UE could apply the same Tx beam for each SRS resources as the Rx beam used to receive the CSI-RS. Then all the configured SRS resources in a resource set can be transmitted simultaneously and the number of configured SRS resources should not exceed the maximum number of transmitted layers, which depends on the UE capability as well as the number of antenna ports for the configured association CSI-RS.
Proposal 1: When SRS-AssocCSIRS is not configured, only the SRS resources configured with the same spatial domain filter can be transmitted simultaneously.
Proposal 2: When SRS-AssocCSIRS is configured, all the SRS resources in a resource set can be transmitted simultaneously and the number of SRS resources in a resource set should not exceed the maximum number of transmitted layers.
2.2 Control signaling
In last meeting, for FR1, joint triggering of CSI-RS and SRS are agreed. The CSI-RS is transmitted in the same slot as the scheduling DCI. However, there could be some issues for cross BWP and cross CC scheduling whether the scheduled CSI-RS should be transmitted in the same BWP/CC as the scheduling DCI. There can be the following options to solve this issues:
· Option 1: CSI-RS is transmitted in the same BWP/CC as scheduling DCI
· Option 2: CSI-RS is transmitted in the same BWP/CC as scheduled SRS
· Option 3: CSI-RS is not transmitted if cross BWP/CC scheduling is used 

For option 1, there could be some bandwidth mismatch between CSI-RS and SRS. Then there could be some performance degradation if CSI-RS and SRS is not in the same BWP/CC. For option 2, CSI-RS may not be able to be received if it is transmitted in the same slot with SRS. Option 3 may be a simple way and the gNB can use another DCI to trigger the CSI-RS in targeting BWP/CC.
Proposal 3: If cross BWP/CC scheduling is used, when joint triggering of CSI-RS and SRS is used, the associated CSI-RS is not transmitted.
Further, for FR2, to support the joint triggering of CSI-RS and SRS, it is better that the scheduling offset is above threshold the UE reported so that the UE can apply correct Rx beam to receive the CSI-RS and corresponding Tx beam to transmit the SRS. So if QCL type-D is configured, the CSI-RS should be transmitted in the slot , where triggering DCI is transmitted in slot n, k is the scheduling offset the UE reported and  denotes the number of symbols per slot.
Proposal 4: For joint triggering of CSI-RS and SRS, if it is supported that QCL type-D is configured for the TCI-state for aperiodic CSI-RS, the CSI-RS should be transmitted in the slot , where triggering DCI is transmitted in slot n, k is the scheduling offset the UE reported and  denotes the number of symbols per slot.
2.3 Editorial Change
There are some editorial issues for joint triggering of CSI-RS and SRS. One TP is proposed as follows.
Proposal 5: Adopt the following TP
[bookmark: _Toc510988219]6.1.1.2	Non-Codebook based UL transmission
<Unchanged part omitted>
[bookmark: _Hlk498597149]For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. 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 aperiodic [CSI-RS information in the same slot TBD]CSI-RS for UL channel measurement can beis indicated via SRS request in DCI format 0_1 or 1_1, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config, where a UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the aperiodic CSI-RS, and any of TCI state is not configured with QCL type-D. 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. -	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config  per set.
<Unchanged part omitted>



3. Conclusions
In this contribution we have provided our views on non-codebook based UL transmission for NR. From the discussion, we have achieved the following proposals.
Proposal 1: When SRS-AssocCSIRS is not configured, only the SRS resources configured with the same spatial domain filter can be transmitted simultaneously.
[bookmark: _GoBack]Proposal 2: When SRS-AssocCSIRS is configured, all the SRS resources in a resource set can be transmitted simultaneously and the number of SRS resources in a resource set should not exceed the maximum number of transmitted layers.
Proposal 3: If cross BWP/CC scheduling is used, when joint triggering of CSI-RS and SRS is used, the associated CSI-RS is not transmitted.
Proposal 4: For joint triggering of CSI-RS and SRS, if it is supported that QCL type-D is configured for the TCI-state for aperiodic CSI-RS, the CSI-RS should be transmitted in the slot , where triggering DCI is transmitted in slot n, k is the scheduling offset the UE reported and  denotes the number of symbols per slot.
Proposal 5: Adopt the following TP
6.1.1.2	Non-Codebook based UL transmission
<Unchanged part omitted>
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.
-	If aperiodic SRS resource is configured, the aperiodic [CSI-RS information in the same slot TBD]CSI-RS for UL channel measurement can beis indicated via SRS request in DCI format 0_1 or 1_1, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config, where a UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the aperiodic CSI-RS, and any of TCI state is not configured with QCL type-D. 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. -	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config  per set.
<Unchanged part omitted>
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