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Introductions
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In previous meetings, some issues were resolved while other issues were either discussed but still with no consensus or deprioritized. This paper discusses some remaining issues and suggests text proposals on Rel-16 M-TRP.

Miscellaneous
PUCCH for HARQ-ACK feedback and other UCIs
1. 
1.1. 
In RAN1 #98bis [1], PUCCH/PUSCH collision between different TRPs is avoided by implementation when separate HARQ-ACK feedback is configured.
	Agreement
For multi-PDCCH based multi-TRP/panel transmission, when separated ACK/NACK feedback is enabled, 
· PUCCH/PUSCH collision between different TRPs can be avoided by implementation and UE doesn’t expect overlapping PUCCHs/PUSCHs transmission toward different TRPs. For PUCCH/PUSCH transmission toward the same TRP, Rel-15 multiplexing rules apply. 
· Note that PUCCH resources can be associated with values of higher layer index per CORESET so that indices may be used to differentiate TRP to determine whether there is overlapping among TRPs. PUSCH can be differentiated by scheduling CORESET in terms of targeted TRP. 



As stated in [2], “HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE”. And a UE configured with separate HARQ-ACK feedback does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs.
For M-TRP operation, it may be required to transmit PUCCH for CSI, SR or LRR. However, it is not clear the association between the CORESETPoolIndex and a PUCCH for P/SP-CSI, SR or LRR. Thus, we prefer to clarify the corresponding behavior when a PUCCH for CSI, SR or LRR collides with PUCCH for HARQ-ACK. Considering the above agreements, some restrictions can be addressed as follows:
A UE doesn’t expect a PUCCH for CSI/SR/LRR overlap with more than one PUCCH for HARQ-ACK.
If a PUCCH with HARQ-ACK overlaps with a PUCCH with CSI/SR/LRR information, the UE shall apply the procedures specified in Rel-15.
Adopt following text proposal in section 9 of TS 38.213.
	------------------------------------------Start of Text Proposal ----------------------------------
9	UE procedure for reporting control information
< Unchanged parts are omitted >
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the UE shall separately apply the procedures described in Clauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE.
If a PUCCH with HARQ-ACK overlaps with a PUCCH with CSI/SR/LRR information, the UE shall apply the procedures described in Clause 9.2. A UE doesn’t expect a PUCCH with CSI/SR/LRR information overlap with more than one PUCCH with HARQ-ACK information.
< Unchanged parts are omitted >
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Conflicts in HARQ-ACK feedback in one slot
In clause 9.2 of TS38.213 [2], “If a UE is provided ackNackFeedbackMode = separate, the UE may transmit up to two PUCCHs with HARQ-ACK information in different symbols within a slot.” However, the first sentence in clause 9.2.3 of [2] “A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot” is obviously conflict with the former sentence and it is not the case for a UE configured with separate HARQ-ACK feedback in multi-PDCCH-based M-TRP. It is quite confusing for the readers. To reflect the agreement in M-TRP session, we have following proposal in which no more than one PUCCH with HARQ-ACK are expected in the cases of “otherwise”, including the case that the UE is either not configured with separate HARQ-ACK feedback or sub-slot.
[bookmark: _Hlk47520515]Adopt following text proposal in clause 9.2 and 9.2.3 of TS 38.213.
	------------------------------------------Start of Text Proposal ----------------------------------
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9.2.3	UE procedure for reporting HARQ-ACK
If a UE is not provided ackNackFeedbackMode = separate, theA UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------



PDSCH overlapping with PDCCH from different TRPs
In current spec[3], it is clearly stated the UE behaviour when the PDSCH overlaps with its scheduling PDCCH: “If a PDSCH scheduled by a PDCCH would overlap with resources in the CORESET containing the PDCCH, the resources corresponding to a union of the detected PDCCH that scheduled the PDSCH and associated PDCCH DM-RS are not available for the PDSCH.”
However, “When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, the following operations are allowed: 
-	For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH associated with a value of coresetPoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of coresetPoolIndex that ends later than symbol i.”
It implies that the PDSCH scheduled by a PDCCH from one TRP may overlap with another PDCCH from a different TRP. Meanwhile, “a UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH”, which includes the case that the PDCCH associated with any CORESETPoolIndex in our understanding. To avoid the unclear UE behavior to deal with such cases, we propose to have the follow restriction.
Conclude that UE does not expect to be scheduled a PDSCH overlapping with a PDCCH associated to CORESET having different CORESETPoolIndex from the scheduling PDCCH.

Conclusion
We have following proposals regarding to Rel-16 M-TRP.
1. Adopt following text proposal in section 9 of TS 38.213.
	------------------------------------------Start of Text Proposal ----------------------------------
9	UE procedure for reporting control information
< Unchanged parts are omitted >
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the UE shall separately apply the procedures described in Clauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE.
If a PUCCH with HARQ-ACK overlaps with a PUCCH with CSI/SR/LRR information, the UE shall apply the procedures described in Clause 9.2. A UE doesn’t expect a PUCCH with CSI/SR/LRR information overlap with more than one PUCCH with HARQ-ACK information.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------



Adopt following text proposal in clause 9.2 and 9.2.3 of TS 38.213.
	------------------------------------------Start of Text Proposal ----------------------------------
< Unchanged parts are omitted >
9.2.3	UE procedure for reporting HARQ-ACK
If a UE is not provided ackNackFeedbackMode = separate, theA UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------



Conclude that UE does not expect to be scheduled a PDSCH overlapping with a PDCCH associated to CORESET having different CORESETPoolIndex from the scheduling PDCCH.
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