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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, some remaining issues on cross-carrier scheduling with mix numerologies are discussed and associated text proposals are provided.

2. Discussion 
2.1. Numerology for BD/CCE limit
In the RAN1 #96 meeting, it was agreed that the BD/CCE limit on cross-carrier scheduling with mix numerologies is determined based on the numerology of the scheduling CC [1]:
	Agreements:
· At least for the case of lower SCS PDCCH scheduling a higher SCS PDSCH the earliest possible starting point for the PDSCH is defined by the end of the PDCCH + 
·  >0. Detailed value(s) FFS
· FFS other factor(s) impacting 
· The limit of BDs/CCEs (per slot in the scheduling CC) for the scheduled CC is determined based on the numerology of the scheduling CC.
· Change the definition of NcellsDL, to “the number of configured DL-CCs whose scheduling cell is with active DL BWP having SCS configuration ” as in Section 10.1 of 38.213



However, this agreement has not been captured in the specification (cited below), where the BD/CCE limit is still determined based on the numerology of the scheduled cell, according to the highlighted parts [2].
	




If a UE is configured with  downlink cells with DL BWPs having SCS configuration  where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell.






[bookmark: _Hlk530114396]If a UE is configured with  downlink cells with DL BWPs having SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 



A text proposal is provided to address this issue as below:
	




[bookmark: _Hlk31988204]If a UE is configured with  downlink cells whose scheduling cell with active DL BWPs having SCS configuration  where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell.






If a UE is configured with  downlink cells whose scheduling cell with active DL BWPs having SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 




[bookmark: _Ref15913782]Proposal 1: Accept the proposed TP to update the definition of .

2.2. Clarification of Beam switching timing
It has been agreed to introduce additional beam switching timing for cross-carrier scheduling PDSCH in the RAN1#99 meeting [3].
	Agreements:
For the case when µPDCCH < µCSI-RS:
· The additional delay d for the beam switching timing delay X+d is the same for A-CSI-RS triggering with different SCS and for cross-carrier scheduling with different SCS
· FFS: potential effects of the UE power saving WIs cross-slot scheduling may need to be considered
· The additional delay is equal to d
· d=8, 8, 14 PDCCH symbols for 15, 30, 60 kHz SCS respectively
Agreements:
· The same additional beam switching timing  as agreed for A-CSI under 7.2.13.4 is used for PDSCH being cross-carrier scheduled with different numerologies


According to these agreements, the additional delay d is defined in number of PDCCH symbol based on PDCCH SCS. However, the timeDurationForQCL is defined in number of PDSCH symbol based on the PDSCH SCS. In the current specification, the number of symbol d is directly added to the value of timeDurationForQCL (as cited below [4]), which may be confusing and resulting in incorrect switching delay. 
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.


The following text proposal is provided to address this issue:
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d, converted to number of PDSCH symbols, is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.


[bookmark: _Ref32307926]Proposal 2: Accept the proposed TP to clarify the additional timing delay for cross carrier scheduling.

3. Conclusion
In the contribution, we provide our view on the coexistence issues cross-carrier scheduling with mix numerologies with the following proposals:
Proposal 1: Accept the proposed TP to update the definition of .
Proposal 2: Accept the proposed TP to clarify the additional timing delay for cross carrier scheduling.

4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
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