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In the RAN1#105-e meeting, a clarification about the UE procedure for prioritization was discussed in issue 1 [1], but unfortunately it is still a controversial topic which HP intermediate channel(s) could cancel the LP channel and whether the HP intermediate channel checking should be removed. This paper shows our views for this issue.
Discussion
Interpretation of “the overlapping is applicable before or after resolving overlapping among channels of larger priority index”:
How to determine the overlapping of PUCCH and/or PUSCH transmissions of different priorities is define in 38.213 as below: 
	Below is copied from TS38.213-g60
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, if any, as described in clauses 9.2.5 and 9.2.6
-	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



Before discussing the three cases listed in the FL summary in [1], we would like to remind that in RAN1#103-e, we have the following conclusion to clarify how to interpret the current specification regarding “the overlapping is applicable before or after resolving overlapping among channels of larger priority index”: 
	RAN1#103-e Conclusion
In the following clause from Section 9 of TS 38.213:
“where
· The overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5”
the meaning of “before or after” should be interpreted as follows: 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 channels. If then there is an overlap with a LP channel, the LP channel gets cancelled.



Case 1 (multiplexing only) from RAN1#105-e:
[image: ]
Figure 1: case 1 multiplexing only
For case 1, when SR carried by HP PUCCH 1 is multiplexed with HARQ-A/N carried by HP PUCCH 2, as shown in figure 1, both HP PUCCH 1, HP PUCCH 2 and HP PUCCH 3 could cancel the LP channel if it overlaps. This is because HP PUCCH 1 and HP PUCCH 2 are the PUCCHs before multiplexing, and HP PUCCH 3 is the resulting PUCCH after multiplexing of SR and HARQ-ACK. 
Case 2 (overriding only) from RAN1#105-e:
[image: ]
Figure 2: Case 2 overriding only
Case 2 (overriding only) is shown in figure 2, both HP PUCCH 1 and HP PUCCH 2 can cancel the LP channel if it overlaps since the UE cannot wait for potential DCIs to make cancellation decisions later. HP PUCCH 1 and HP PUCCH 2 could be understood as HP PUCCH before multiplexing.
Case 3 (multiplexing and overriding) from RAN1#105-e:

[image: ]
Figure 3: case 3 multiplexing and overriding
For case 3 (multiplexing and overriding) as shown in figure 3, HP PUCCH 1, HP PUCCH 2, HP PUCCH 3 and HP PUCCH 5 could cancel the LP channel if it overlaps. HP PUCCH 4 does not need to be checked for cancellation since whether the UE would multiplex the SR from PUCCH 1 and the HARQ-ACK from PUCCH 2 to generate HP PUCCH 4 depends on UE implementation. If the UE performs the multiplexing for each DCI, then the UE would generate HP PUCCH 4, otherwise the PUCCH 4 may not exist. From spec point of view, we think the UE firstly performs the described UE procedure (in section 9.2.3 of 38.213) for reporting HARQ-ACK (i.e. PUCCH overriding) and the described UE procedure (in section 9.2.4 of 38.213) for reporting SR. Then, it carries out the multiplexing, i.e. the in section 9.2.5 described UE procedure for reporting multiple UCI types. From the UE perspective, when to start to perform multiplexing of SR and HARQ-ACK depends on UE implementation, but it may not be later than the multiplexing timeline deadline. And from the gNB point of view, the gNB may not be aware of HP PUCCH 4.
Based on the above analysis, we think there is no need to change the current spec. But if it is seemed necessary, we can also update the RAN1#103-e Conclusion with the following clarification: 
Proposed Conclusion:
In the following clause from Section 9 of TS 38.213:
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6”
the meaning of “before or after” should be interpreted as follows: 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 after finishing the multiplexing, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel after finishing the multiplexing, the LP channel gets cancelled.

Conclusion
According to the discussion, following proposals and observations are provided:
Proposed Conclusion:
In the following clause from Section 9 of TS 38.213:
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6”
the meaning of “before or after” should be interpreted as follows: 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 after finishing the multiplexing, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel after finishing the multiplexing, the LP channel gets cancelled.
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