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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN1#102-e meeting [1], there were agreements on default QCL for AP CSI-RS for both multi-DCI based M-TRP system and single-DCI based M-TRP system. 
	Agreement
In multi-DCI based multi-TRP system, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is less than threshold beamSwitchTiming, the UE determines the QCL assumption for AP CSI-RS resource as follows:
· if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. 
· When a UE is configured with enableDefaultTCIStatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet , the other DL signal refers to PDSCH  associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming  when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming-r16 is not provided, aperiodic CSI-RS associated with the same CORESETPoolIndex  as the PDCCH triggering the AP CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming  is one of the values {224, 336} and enableBeamSwitchTiming-r16 is not provided, periodic CSI-RS, semi-persistent CSI-RS;
· If there is no other DL signal with an indicated TCI state in the same symbols as the CSI-RS, 
· When a UE is configured with enableDefaultTCIStatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet , the UE applies the QCL parameter(s) of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs , which are configured with the same value of CORESETPoolIndex as the PDCCH triggering that AP CSI-RS, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH triggering that AP CSI-RS.
· UE is not expected to receive AP CSI -RS and PDSCH /AP-CSI-RS associated with different CORESETPoolIndex in overlapped symbol(s).
· UE is not expected to receive AP CSI-RS and SP/P CSI-RS with different QCL type D in overlapped symbol(s)
Note: The above behavior is applied at least for the same carrier scheduling case.
 
Agreement
In single-DCI based multi-TRP system if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is less than threshold beamSwitchTiming , the UE determines the QCL assumption for AP CSI-RS resource as follows
· If there is any other DL signal with indicated TCI state in the same symbols as AP CSI-RS, The UE applies QCL assumption of the other signal. 
· If a UE is configured with enableTwoDefaultTCIStates and at least one TCI codepoint indicates two TCI states, when the other signal is a PDSCH indicated with two TCI states, the UE applies the first TCI state of those two TCI states.
· Otherwise, 
· If a UE is configured with enableTwoDefaultTCIStates and at least one TCI codepoint indicates two TCI states, the UE applies the first one of two TCI states corresponding to the lowest DCI codepoint among those mapped to two TCI states
· UE is not expected to receive AP CSI-RS and SP/P CSI-RS with different QCL type D in overlapped symbol(s)
Note: The above behavior is applied at least for the same carrier scheduling case.




[bookmark: _GoBack]It was clearly noted that the above behavior is applied at least for the same carrier scheduling case. However, for the cases when the triggering PDCCH and the CSI-RS have different numerologies, the default QCLs for AP CSI-RS for M-TRP systems are still missing. This paper discusses the details on the issue.

Discussion
[bookmark: _Hlk79087086]As current specification states [2], the TCI state of AP CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology includes the both multi-DCI based M-TRP and single-DCI based M-TRP cases. Theoretically, it covers both same carrier scheduling and cross-carrier scheduling. However, the default TCI state of AP CSI-RS when the triggering PDCCH and the CSI-RS have the different numerologies for M-TRP is missing.
In our thinking, the default TCI states of AP CSI-RS for either single TRP transmission and multi-TRP transmission for different numerologies should be same as those for same numerology except that beamSwitchTiming should be replaced by beamSwitchTiming + d  in CSI-RS symbols. 
Therefore, we have following proposal:
The default TCI states of AP CSI-RS for multi-TRP transmission when the triggering PDCCH and the CSI-RS have the different numerologies for M-TRP should be same as those when the triggering PDCCH and the CSI-RS have the same numerology except that beamSwitchTiming should be replaced by beamSwitchTiming + d  in CSI-RS symbols.
Please refer [3] for the corresponding draft CR.
Conclusion
1. The default TCI states of AP CSI-RS for multi-TRP transmission when the triggering PDCCH and the CSI-RS have the different numerologies for M-TRP should be same as those when the triggering PDCCH and the CSI-RS have the same numerology except that beamSwitchTiming should be replaced by beamSwitchTiming + d  in CSI-RS symbols.
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