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Introduction
This contribution provides our views on the topic involving PDCCH enhancement and PUSCH enhancement for multi-TRP case. 

Discussion
PDCCH enhancement
· Definition of d1,1
	Agreement
Confirm the Working assumption in RAN1 #106-e:
If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition, d1,1 for PDSCH processing time is determined
· Option 2: By considering the PDCCH candidate that results in larger d1,1 value
· Note: Above applies at least for UEs doing selective decoding
FFS: Relaxation of processing time for soft combining of linked PDCCH candidates including PUSCH processing, PDSCH processing for mapping Type A and B, AP CSI processing, DCI processing (N timeline), etc.
FFS: How above applies for UEs doing soft combining


As a common understanding, soft combining needs more computation time. It is not reasonable to adopt Option 2 for both selective decoding and soft combing. A specific value larger than larger d1,1 value is expected. Further, the application scenario should not only be limited for PDSCH with mapping Type B. Diverse timelines can be considered, e.g., PDSCH processing for PDSCH with mapping Type A and B, AP CSI processing etc. 
Proposal 1: A specific value larger than larger d1,1 value is supported for soft combining, and can be applied under diverse timelines.

· UE complexity/memory requirements for linked PDCCH candidates
	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


We slight prefer defining a new UE capability for handling UE complexity/memory requirements for linked PDCCH candidates. Totally leaving this issue to gNB scheduling may cause restrictions on scheduling. Further, we think the limit on total number of linked candidates in a slot is sufficient. Based on this limit value, UE can prepare the worst-case memory requirement. 
Besides, different aggregation levels of paired linked candidate have different UE complexity. For instance, the decoding complexity of a pair of AL4 repetition candidate is much less than AL16 pair. Therefore, per-AL limitations on number of candidates is favorable.
For simplicity, all the limits can be counted across all CCs.
Proposal 2: Support Alt1-2, all limits are per-AL and across all CCs.
· Issues for cross-carrier scheduling
	Working Assumption
When a scheduled CC is configured to be cross-carrier scheduled by a scheduling CC, two PDCCH candidates (with the same AL and candidate index associated with the scheduled CC) are linked only if the corresponding two SS sets in the scheduling CC are linked and two SS sets in the scheduled CC with the same SS set IDs are also linked.
· Note: The PDCCH candidates associated with the scheduled CC are defined as part of SS sets for scheduled CC instead of SS sets for scheduling CC (Same as Rel-15)


First, PDCCH repetition for cross-carrier scheduling should be supported. The linkage of PDCCH candidates should be configured per-CC, which means there may exist the event of two SS sets in the scheduling CC are unlinked and two SS sets in the scheduled CC with the same SS set IDs are linked. From this consideration, the left working assumption could be agreed for clarification.
Proposal 3: Confirm the following working assumption:
Working Assumption
When a scheduled CC is configured to be cross-carrier scheduled by a scheduling CC, two PDCCH candidates (with the same AL and candidate index associated with the scheduled CC) are linked only if the corresponding two SS sets in the scheduling CC are linked and two SS sets in the scheduled CC with the same SS set IDs are also linked.
Note: The PDCCH candidates associated with the scheduled CC are defined as part of SS sets for scheduled CC instead of SS sets for scheduling CC (Same as Rel-15)

PUSCH enhancement
· Number of SRS resource for mTRP PUSCH repetition
	[bookmark: _Hlk84592549]Agreement
For both CB and NCB based mTRP PUSCH repetition schemes,  
· The SRS-ResourceSets (the first and second SRS resource sets) applicable for multi-TRP PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. 
· The first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0 2 SRS resources in the first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList. 
· FFS: Whether the value of the NSRS,0 2 can be different
· The presence of the new field in the DCI for dynamic switching (2bits) is separately determined for DCI format 0_1 and DCI format 0_2 (based on whether two SRS resource sets are configured for that DCI format).


From our view, no specific reason can be found for choosing different NSRS,0 2 values. 
Proposal 4: Same values of NSRS,0 2 is allowed for the first/second SRS resource set.
· Minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS
	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.


For NCB based mTRP PUSCH, two precoder calculations needs more computation time. Thus, larger timing gap between the last CSI-RS and the first SRS is expected. We prefer Alt. 1.
Proposal 5: Support 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

Conclusion 
In this contribution, we provide our opinions on further enhancements on multi-TRP/panel transmission. Based on the discussions, we have the following proposals:
Proposal 1: A specific value larger than larger d1,1 value is supported for soft combining, and can be applied under diverse timelines.
Proposal 2: Support Alt1-2, all limits are per-AL and across all CCs.
Proposal 3: Confirm the following working assumption:
Working Assumption
When a scheduled CC is configured to be cross-carrier scheduled by a scheduling CC, two PDCCH candidates (with the same AL and candidate index associated with the scheduled CC) are linked only if the corresponding two SS sets in the scheduling CC are linked and two SS sets in the scheduled CC with the same SS set IDs are also linked.
Note: The PDCCH candidates associated with the scheduled CC are defined as part of SS sets for scheduled CC instead of SS sets for scheduling CC (Same as Rel-15)
Proposal 4: Same values of NSRS,0 2 is allowed for the first/second SRS resource set.
Proposal 5: Support 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
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