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Introduction
In this contribution, we provide some discussion on remaining issues for PDCCH/PUSCH/PUCCH reliability enhancement.
PDCCH reliability enhancement
PDCCH repetitions in PCell
For PCell BFR, currently SS-BFR is one-to-one mapped to CORESET-BFR. To reserve more CORESETs for PDCCH repetitions, the SS-BFR and CORESET-BFR do not need to be 1-to-1 linked. Some normal SSs can be associated with the CORESET-BFR, so that PDCCH repetitions can be supported based on CORESET-BFR.
Proposal 2-1: Support CORESET-BFR to be associated with SS other than SS-BFR.

PDSCH mapping Type B
In RAN1 #106b, the following agreements on PDSCH mapping Type B was reached.
	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




Currently d1,1 depends on the number of PDSCH symbols, number of PDCCH/PDSCH overlapping symbols and number of symbols for a CORESET, which is defined as follows.
	-	For UE processing capability 1: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], and
-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 4 and L ≤ 6, then d1,1 = 7- L.
-	if the number of PDSCH symbols allocated is L = 3 then d1,1 = 3 + min (d,1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	if the number of PDSCH symbols allocated is 2, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	For UE processing capability 2: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], 
-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 3 and L ≤ 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
-	if the number of PDSCH symbols allocated is 2,
-	if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
-	otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.




For soft-combing based operation, which can be assumed as a PDCCH from a two SSs/CORESETs, d1,1 should be counted based on the total number of symbols for the two linked CORESETs.
Proposal 2-2: For PDSCH mapping TypeB, for soft combining operation, d1,1 should be counted based on the total number of symbols for the two linked CORESETs 

Additional processing delay for soft combining
From performance perspective, soft combing can provide better performance than selective decoding. But the UE complexity for soft combining is higher than selective decoding. Thus, additional processing delay should be included for 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. Such additional processing delay can be reported by UE capability.
Proposal 2-3: Support UE to report additional processing delay as a UE capability for 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.  

PUSCH/PUCCH reliability enhancement
Interworking with cross-slot channel estimation
Cross-slot channel estimation is introduced in Rel-17 to improve the uplink coverage, which requires UE to transmit the uplink signals in consecutive slots with the same beam and precoder. To achieve better performance, it could be better that the number of consecutive slots for one beam could be as many as possible. However, current mTRP operation only supports 2 consecutive slots per beam, which restrict the performance of cross-slot channel estimation quite a lot. Therefore, with regard to cross-slot channel estimation, some other mapping pattern needs to be considered for sequential mapping.
Proposal 3-1: With regard to cross-slot channel estimation, support to configure the number of consecutive slots per beam for sequential mapping, where the candidate value is based on the candidate time domain bundling window size for cross-slot channel estimation.
Conclusion
In this contribution, we discussed multi-TRP reliability enhancement. Based on the discussion, the following proposals have been achieved.
PDCCH
Proposal 2-1: Support CORESET-BFR to be associated with SS other than SS-BFR.
Proposal 2-2: For PDSCH mapping TypeB, for soft combining operation, d1,1 should be counted based on the total number of symbols for the two linked CORESETs 
Proposal 2-3: Support UE to report additional processing delay as a UE capability for 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.  

PUCCH/PUSCH
Proposal 3-1: With regard to cross-slot channel estimation, support to configure the number of consecutive slots per beam for sequential mapping, where the candidate value is based on the candidate time domain bundling window size for cross-slot channel estimation.


