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[bookmark: _Ref521334010]Introduction
For intra-UE prioritization, the following agreement was made in RAN1#101-e to avoid keeping UE waiting to determine whether to perform cancellation.
	Agreement
If a UE is expected to cancel a scheduled low priority PUCCH/PUSCH due to a first DCI scheduling an overlapping high priority channel, the UE is not expected to transmit the scheduled low priority PUCCH/PUSCH due to a second DCI scheduling PUCCH/PUSCH that is received after the first DCI.
· Note: The collision between HP PUSCH and LP PUSCH is not covered by this agreement.


[bookmark: _GoBack]Whether intermediate high priority PUCCH resource in multiplexing procedure would cancel a low priority channel was discussed in RAN1#105-e and RAN1#106-e with no consensus. In this contribution, we clarify the UE behavior for intra-UE multiplexing/prioritization.
Discussion
The agreement made in RAN1#101e is reflected in the specification by performing cancellation of overlapping channels with different priorities before or after multiplexing between high priority channels. But it is not clear whether intermediate high priority PUCCH resource in multiplexing procedure would cancel a low priority channel. As shown in Figure 1, multiplexing HP PUCCH-1 and HP PUCCH-2 result in HP PUCCH-3, which overlaps with HP PUSCH and would multiplex with HP PUSCH. It is not clear whether the intermediate HP PUCCH-3 would cancel LP PUCCH according the specification.


[bookmark: _Ref61257400]Figure 1  The intermediate HP PUCCH resource overlaps with LP PUCCH

In RAN1 #105e and RAN1#106e, the following options were considered to resolve the issue:
	· Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels. 
· Any HP channel that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all  HP DCIs must arrive Tproc,2+d1 before the earliest symbol that would be cancelled by the final HP channel. 
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channels.
· Option 3: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· the UE checks overlapping between HP and LP channel for each HP grant it receives, including any intermediate HP channel that results from UCI multiplexing and PUCCH overriding triggered by each of the HP grant. 
· Option 3a: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP PUCCH channels.  If then there is an overlap with a LP channel, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel, the LP channel gets cancelled
· Option 4: whether the intermediate HP channels is used to cancel the LP channels is left to UE implementation. 



Option 2 was proposed to reduce the UE complexity and only final HP channels which would be transmitted by UE could cancel LP channels. However, additional timeline should be introduced for HP channels, the scheduling flexibility and latency of HP channels would be impacted, and that is not preferred.
For option 3, any intermediate HP channel that results from HP UCI multiplexing and HP PUCCH overriding would cancel LP channels. For the example shown in Figure 1, UE may not know the HP PUCCH-3 would multiplex with HP PUSCH when UE begins to cancel the LP PUCCH, hence the LP PUCCH should be cancelled by intermediate high priority PUCCH resource(s). There is no timeline issue for this option.
Option 3a limit the cancellation to partial intermediate HP channels, but there is still timeline issues, a unified solution for all cases is preferred, there is no reason to only consider partial intermediate HP channels to cancel LP channels.
Option 4 is based on UE implementation, then gNB may have different understanding with UE, it is not reasonable for a gNB, since gNB cannot know whether a LP channel would be transmitted by UE, then gNB should always reserve the resource, which would impact the resource utilization and increase the probability of false detection.
In summary, additional timeline for HP channels is not preferred and a unified solution should be considered for all cases. Hence, option 3 should be supported and the following TP is proposed to make the intra-UE multiplexing and prioritization procedure clearer.
Proposal 1: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
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<Unchanged text omitted>
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, and during the multiplexing among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6; and the overlapping is applicable during PUCCH resource overriding procedure, if any, as described in Clauses 9.2.3
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  is determined by a reported UE capability
----------------------------------------------------- End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we discuss some considerations for intra-UE multiplexing/prioritization and give the following proposal.
Proposal 1: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
<Unchanged text omitted>
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, and during the multiplexing among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6; and the overlapping is applicable during PUCCH resource overriding procedure, if any, as described in Clauses 9.2.3
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  is determined by a reported UE capability
----------------------------------------------------- End of text proposal ------------------------------------------------------
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