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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#106bis-e meeting [1], agreements on PDCCH, PUCCH and PUSCH enhancements based on multi-TRP were achieved. And in this contribution, we provided our views on some remaining issues.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
PDCCH
In RAN1#106bis-e meeting, there is one remaining issue for PDCCH:
	For RAN1#107-e:
To handle UE complexity / memory requirements for linked PDCCH candidates, down-select among the following in RAN1 #107-e
· Alt1: Address the issue by UE capability, where UE indicates a limit on one of the following
· Alt 1-1: Total number of linked candidates of which the first candidate is received and the second one has not been received at any given time
· Alt1-2: Total number of linked candidates in a slot
· FFS: Whether limit is per CC or across all CCs.
· FFS: Whether limit is per AL or irrespective of AL
· Alt2: Address the issue by adding a restriction such as: For a pair of linked MO’s, UE does not expect to be configured with any other linked MO in between the pair of linked MO’s
· FFS: Whether restriction is per CC or across all CCs.
· FFS: Whether the same restriction applies when one or more individual MO’s are in between the pair of linked MO’s
· Alt3: The support of PDCCH repetition is indicated separately for different Rel-15/16 PDCCH monitoring capabilities
· Note: This capability may be needed irrespective of this issue but may address the issue at a coarser granularity.
· Alt4: There is no need to further discuss this issue



Considering both relaxing UE complexity and maintaining flexibility, firstly, we think a UE capability (Alt1-2) on total number of linked candidates in a slot can be introduced. And in case of more than one linked candidates is supported by a UE, to further relax UE complexity, a restriction on configuration of the linked MOs can be introduced, i.e. Alt2 (For a pair of linked MO’s, UE does not expect to be configured with any other linked MO in between the pair of linked MO’s). 
Proposal 1: Both capability and restriction can be introduced to handle UE complexity / memory requirements for linked PDCCH candidates. And we support Alt1-2 and Alt2.
PUSCH/PUCCH
In RAN1#106bis-e meeting, following agreements for PUSCH and PUCCH enhancements were achieve:
	Agreement
For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS, select one from the below in RAN1 #107-e meeting,
· Alt. 1: If both SRS resource sets are triggered in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets), the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
· FFS: value of d
· Alt. 2: UE is not expected to support overlapping precoding calculation for different associated NZP-CSI-RS within a CC, i.e., the UE is not expected to get triggering for two SRS resource sets in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets).
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt.3: Introduce a UE capability on UE support simultaneous precoding calculation for different associated NZP-CSI-RS within a CC.
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt. 4: There is nothing wrong with the legacy procedures and capability indication to handle this issue. No changes to spec.


The remaining issue is the minimal gap between associated NZP CSI-RS and aperiodic SRS resource sets in case of PUSCH repetition. In Rel-15/16 spec, the minimal gap for precoding update is defined as 42 symbols:
	[bookmark: _Hlk515954588]A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols.


And in Rel-17 multi-TRP based PUSCH repetition, the main difference is two pairs of NZP-CSI-RS and aperiodic SRS resource sets, and if the two SRS resource sets are triggered in overlapping manner, the minimal gap actually depends on UE processing. And in our understanding, there is no need to restrict update of two SRS resource sets simultaneously. For example, at least for one pair of NZP-CSI-RS and aperiodic SRS resource sets, minimal gap with 42 symbols is sufficient to update the precoding information, just like Rel-15/16 timeline, even precoding information is only updated for one SRS resource set, this updated precoding information is still useful, for example, for dynamic switching to single-TRP transmission. And for the other SRS resource set, extending minimal gap for another SRS resource set can be discussed, for example considering the overlapped symbols as Alt 1. So we propose an update based on Alt 1:
Proposal 2: For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS:
· For the SRS resource set with first symbol of SRS transmission starting earlier, the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols;
· And for the other SRS resource set, the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
3 Conclusion
In this contribution, we provided our views on enhancements for PDCCH, PUSCH and PUCCH based on multi-TRP transmission, and we proposed that:
Proposal 1: Both capability and restriction can be introduced to handle UE complexity / memory requirements for linked PDCCH candidates. And we support Alt1-2 and Alt2.
Proposal 2: For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS:
· For the SRS resource set with first symbol of SRS transmission starting earlier, the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols;
· And for the other SRS resource set, the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
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