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Introduction
In the last meeting, RAN1 has discussed remaining issues for RAN1 specs and updated the RAN1 specs. In this contribution, we discuss remaining issues on beam management include a) SRS resource transmission relating to BWP switch and b) Default QCL assumption for ap-CSI-RS.

[bookmark: OLE_LINK1]Discussions
Clarification on beam correspondence for SRS resource transmission
At RAN1#92, the following agreement was made for SRS resource set configuration [1].
	Agreement (RRC parameter update):
SRS resource set configuration is supported per BWP. SRS is always transmitted in an active BWP within an active CC.



This implies, UE transmits a SRS resource as long as BWP is active that corresponds to the resource to which the SRS resource of interest is mapped.
On the other hand, for CSI reporting topics, issues on BWP switch were raised [2] regarding uncertainty depending on timing relation between BWP switch and reporting related resources for both CSI-RS transmission and CSI reporting. For SRS resource transmission, there are similar issues because SRS resource and SRS resource set contain configured parameters correspond to other resources associated by either SRS-SpatialRelationInfo or associatedCSI-RS: 
The parameter SRS-SpatialRelationInfo could indicate one of three choices, SSB/PBCH, CSI-RS or SRS. So, UE needs to check if an active BWP is available for the resources corresponding to the SRS-SpatialRelationInfo as well, to prepare SRS resource transmission. It is unclear what spatial domain transmission filter UE should apply in case the BWP for the resources corresponding to the SRS-SpatialRelationInfo was not active on close time instance. So, applicability of SRS transmission depends on activation situation not only for UL BWP for targeted SRS resource but also for DL or UL BWP of another time instance that correspond to associated resource i.e. SSB/PBCH, CSI-RS or SRS.
The other parameter associatedCSI-RS could indicate CSI-RS. The same applies, it is unclear how UE determine precoder for SRS resource transmission in case the BWP for the associated NZP CSI-RS resource was not active on recent occasion. So, applicability of SRS resource transmission depends on activation situation not only for corresponding UL BWP for targeted SRS resource but also for DL BWP that corresponds to associated CSI-RS resource.
Taking above points into account, corresponding text on TS38.214 need to be modified to clarify ‘active BWP’ for SRS resource transmission.
Proposal1:
· Clarify ‘active BWP’ for SRS resource transmission including the resources corresponding to the parameters SRS-SpatialRelationInfo and associatedCSI-RS.

Default QCL assumption for ap-CSI-RS 
At RAN1#94, the following agreement was made for beam management [5].
	Agreement
NW may schedule an ap-CSI-RS with a shorter delay than a threshold, and the UE applies a default QCL assumption 
· At least applies for CSI-RS for CSI acquisition 
· All CSI-RS symbols in one resource set should be below the threshold or all CSI-RS symbols in one resource set should be above the threshold
· FFS: Default QCL assumption
· FFS: Exact threshold with reference to UE capability




Based on this agreement, default QCL assumption is applied targeting to use appropriate spatial QCL Rx parameter for both CSI measurement and PDSCH reception. We think default QCL assumption should be the one used for DMRS of PDSCH in the same slot. However, further clarification would be needed in case periodic and/or semi-persistent CSI-RS resource transmitted in the same slot as PDSCH with different TCI states between NZP-CSI-RS resource and PDSCH DMRS. Such operation would be allowed to avoid severe scheduler restriction and it is natural to choose TCI state for PDSCH DMRS. On the other hand, CSI measurement on such slot, with QCL assumption other than the targeted one at the configuration, is meaningless. So, such slot should not be handled as a valid downlink slot.
Regarding exact threshold, main concern is beam switching for PDSCH reception, then UE capability 2-27 “Beam switching” should be accounted [6].
Similar CSI measurement related discussion needed relating to ap-CSI-RS are on the following agreements for CSI-RS session during RAN1#94 [5].
	Agreement
· UE does not perform rate matching nor assumes puncturing on PDSCH REs overlapped with the REs for the triggered aperiodic NZP CSI-RS resource
· UE does not rate match PDSCH around the overlapped aperiodic ZP-CSI-RS resource scheduled by a DL DCI other than the one which scheduled this PDSCH




Taking those agreements into account, clarification needed for CSI measurement on the slot triggered aperiodic NZP-CSI-RS resource and PDSCH are transmitted. Possible options are:
a) Give a restriction that aperiodic NZP-CSI-RS resource can only be transmitted in case corresponding NZP-CSI-RS resource is confined with applied ZP-CSI-RS resource for the PDSCH via appropriate parameter setting and scheduling behavior
b) Allow overlap between aperiodic NZP-CSI-RS resource and PDSCH
b-1) corresponding slot is not handled as a valid downlink slot for CSI measurement
b-2) on such slot CSI measurement is required with preserving CSI measurement accuracy
b-3) on such slot CSI measurement is required however CSI measurement accuracy is not guaranteed

Proposal2:
· Default QCL assumption for ap-CSI-RS is that for DMRS of PDSCH in the same slot; corresponding threshold is beam switching for PDSCH reception; and 
· Clarify CSI measurement aspects particularly for ap-CSI-RS related issues with QCL Rx parameter and rate matching.

Conclusion
In this contribution, we discussed necessary clarifications on a) SRS resource transmission relating to BWP switch and b) Default QCL assumption for ap-CSI-RS.
Proposal1:
· Clarify ‘active BWP’ for SRS resource transmission including the resources corresponding to the parameters SRS-SpatialRelationInfo and associatedCSI-RS.
Proposal2:
· Default QCL assumption for ap-CSI-RS is that for DMRS of PDSCH in the same slot; corresponding threshold is beam switching for PDSCH reception; and 
· [bookmark: _GoBack]Clarify CSI measurement aspects particularly for ap-CSI-RS related issues with QCL Rx parameter and rate matching.
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