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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, remaining issues on enhancements for multi-TRP deployment in R17 are discussed. 
Discussion
Remaining issue for multi-TRP based NCB PUSCH transmission
In R17, it has been agreed that the maximum number of SRS resource sets is increased to 2, and the number of associated CSI-RS resources is also increased accordingly. 
	Agreement
For single DCI based M-TRP PUSCH repetition schemes, support non-codebook based PUSCH transmission with following considerations. 
· Increase the maximum number of SRS resource sets to two, and associated CSI-RS resource can be configured per SRS resource set. 
· FFS: Enhancements on SRI field in DCI to indicate the two beams for repetitions 



However, the above agreement is not clearly captured in TS 38.214 [1]. In the spec, it is specified that a UE can be configured with only one NZP CSI-RS resource for the SRS resource set. However, “the SRS resource set” can actually refer to either “the SRS resource set” or “the two SRS resource sets” following the previous paragraphs, while it should refer to any one of the configured SRS resource set(s) following the agreement. As a result, it introduces ambiguity on whether only one NZP CSI-RS resource can be associated with any one SRS resource set or both SRS resource sets.
	(TS 38.214)
6.1.1.2	Non-Codebook based UL transmission
…
Only one or two SRS resource sets can be configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', and only one or two SRS resource sets can be configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', one or two SRIs are given by the DCI fields of two SRS resource indicators in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. The UE applies the indicated SRI(s) to one or more PUSCH repetitions according to the associated SRS resource set of a PUSCH repetition according to clause 6.1.2.1. The maximum number of SRS resources per SRS resource set that can be configured for non-codebook based uplink transmission is 4. Each of the indicated one or two SRIs in slot n is associated with the most recent transmission of SRS resource(s) of associated SRS resource set identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.  
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.


Reason of change:
For single DCI based M-TRP PUSCH repetition schemes, it has been agreed that the maximum number of SRS resource sets to two, and associated CSI-RS resource can be configured per SRS resource set. The spec is not clear on whether only one NZP CSI-RS resource can be configured for each resource set or the kind of resource set with usage 'nonCodebook'.
Summary of change:
It is clarified that only one NZP CSI-RS resource can be configured for each SRS resource set with usage 'nonCodebook'.
Consequence if the test proposal is not agreed:
There’s ambiguity whether only one NZP CSI-RS resource can be configured for each resource set or the kind of resource set with usage 'nonCodebook'.
Proposal 1: Endorse the following text proposal to TS 38.214.
	=================Text proposal to TS 38.214===================================
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<unchanged parts omitted>
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for each of the SRS resource set(s) with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
=================Text proposal to TS 38.214===================================
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The memory requirement for PDCCH repetition
To decode PDCCH repetitions by soft-combining, UE has to store the LLRs for PDCCH candidates. In order to avoid excessive memory requirement, the following agreement was achieved in RAN1#107-e meeting. It was agreed that UE reports its memory limitation by value X for inter-span PDCCH repetition. One remaining issue is whether the limitation should also be applied for intra-span case.
	Agreement
To handle UE complexity / memory requirements for linked PDCCH candidates, address the issue by UE capability, where UE indicates a limit (X) associated with the total number of linked candidates of which the first candidate is received and the second one has not been received at any given span. 
· The limit X is indicated as a total count assuming count 1 for AL=1; 2 for AL=2; 4 for AL=4 or 8 or 16. 
· The limit X is indicated per CC and also across all CCs
· Note: “received” and “not been received” is wrt the end of the corresponding span of PDCCH candidate.
· Above is applicable at least for the inter-span case (FFS: intra-span case)



Firstly, for intra-span case, UE still needs to buffer each pair of linked PDCCH candidates for soft-combining in cases where paired PDCCH candidates are interlaced within one span. The UE behavior for intra-span case is the same as that for inter-span case. It’s different with single-TRP PDCCH where no buffering of soft-bits is needed for soft-combining.
Secondly, according to the current specification, intra-span case and inter-span case can be configured simultaneously. If the limitation is not applicable for the intra-span case, UE may have different processing behaviors for intra-span case and inter-span case separately, which will lead to implementation complexity at UE side. 
Therefore, a unified limitation is necessary for both inter-span case and intra-span case. Therefore, we propose the limit value X is also applicable for intra-span case.
Proposal 2: The limit (X) for linked PDCCH candidates should also be applicable for intra-span case.

Processing time for PDSCH with mapping Type-B
There is still one open issue on PDSCH processing time for mapping Type B when it’s scheduled by repeated PDCCH: 
	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



If selective decoding is assumed, PDSCH processing could be the same as legacy as the decoding behavior of the linked candidates is very similar as legacy. However, if both soft combining as well as individual decoding are assumed and the linked PDCCH candidates are overlapped, the relaxation of processing time should be considered to relieve the UE processing of PDCCH repetition. For example, the d1,1 can additionally add a value M on top of the legacy d1,1 value. The additional value on top of the d1,1 can be reported by UE. 
Proposal 3: If soft combining is assumed, the d1,1 value is relaxed by adding a value, which can be reported by the UE. 

Conclusion
Proposal 1: Endorse the text proposal to TS 38.214 in section 2.1.
Proposal 2: The limit (X) for linked PDCCH candidates should also be applicable for intra-span case.
Proposal 3: If soft combining is assumed, the d1,1 value is relaxed by adding a value, which can be reported by the UE.
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