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1 Introduction
In this contribution, we discuss remaining issues such as details for multiplexing UCIs of different priorities in a PUCCH and for multiplexing UCIs of different priorities in a PUSCH.

[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Multiplexing UCIs of different priorities in a PUCCH
[bookmark: OLE_LINK69]At the previous RAN1#108-e meeting, it was agreed that the LP PUCCH is dropped for the case of HP SR in PUCCH format 0/1 overlapping with LP HARQ-ACK in PUCCH format 0/1 or PUCCH format 2/3/4 as followings [1].
	Agreements at RAN1#108-e meeting [1]: 
To resolve overlapping between a HP PUCCH carrying positive SR only and a LP PUCCH carrying HARQ-ACK and CSI and/or SR, LP PUCCH with PF2/3/4 is dropped.
-	FFS LP PUCCH carrying LP HARQ-ACK and LP SR with PF 0/1
Agreements at RAN1#108-e meeting [1]: 
To resolve overlapping between a HP PUCCH carrying positive SR only and a LP PUCCH carrying LP HARQ-ACK and LP SR with PF 0/1, LP PUCCH is dropped.


In this section, we describe remaining cases for multiplexing UCIs of different priorities in a PUCCH such as Case 1) overlapping of HP SR in a PF0/1 and LP HARQ-ACK/SR in PF0/1, Case2) overlapping of HP HARQ-ACK/SR in PF0/1 and LP HARQ-ACK and Case 3) overlapping of HP HARQ-ACK/SR in PF0/1 and LP HARQ-ACK/SR and we provide our views on each case of remaining cases.
Case 1) Overlapping of HP SR in a PF0/1 and LP HARQ-ACK/SR in PF0/1
Considering dropping LP PUCCH for overlapping between a HP PUCCH carrying positive SR and a LP PUCCH carrying LP HARQ-ACK and LP SR according to the agreement at the previous meeting, it seems beneficial to follow the same UE behavior as the LP HARQ-ACK/SR in PF0/1 is dropped.
· Proposal 1: For resolve overlapping of HP SR in a PF0/1 and LP HARQ-ACK/SR in PF0/1, the LP HARQ-ACK/SR in PF0/1 is dropped.

Case2) Overlapping of HP HARQ-ACK/SR in PF0/1 and LP HARQ-ACK 
For the case 2, during the previous several meetings, there were many discussions, but no conclusion was reached yet. Considering that the multiplexing of HARQ-ACK and SR with same priority in a PUCCH format is supported since Rel-15 and also the multiplexing HP HARQ-ACK and LP HARQ-ACK with different priority in a PUCCH format is supported in Rel-17, it seems beneficial to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending 1-bit HP SR to HP HARQ-ACK bits.
· Proposal 2: For resolve overlapping of HP HARQ-ACK/SR in a PF0/1 and LP HARQ-ACK, we propose to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending 1-bit HP SR to HP HARQ-ACK bits.

Case 3) overlapping of HP HARQ-ACK/SR in PF0/1 and LP HARQ-ACK/SR
Similar to the previous case 2, considering that the multiplexing of HARQ-ACK and SR with same priority in a PUCCH format is supported since Rel-15, the multiplexing HP HARQ-ACK and LP HARQ-ACK with different priority in a PUCCH format is supported in Rel-17, and also LP SR is dropped when HP PUCCH with SR is overlapped with LP PUCCH carrying SR with PF 0/1 or PF 2/3/4, it seems beneficial to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending only 1-bit HP SR to HP HARQ-ACK bits after dropping LP SR.
· Proposal 3: For resolve overlapping of HP HARQ-ACK/SR in a PF0/1 and LP HARQ-ACK/SR, we propose to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending only 1-bit HP SR to HP HARQ-ACK bits after dropping LP SR.
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Figure 3. Multiplexing UCIs with different priorities in a PUSCH

At the RAN1#102-e meeting, it was agreed to support multiplexing of HP HARQ-ACK on PUCCH with LP-PUSCH (with UL-SCH + A/N and/or CSI), and multiplexing of LP HARQ-ACK on PUCCH with HP-PUSCH (with UL-SCH + A/N and/or CSI). Consequently, HP/LP-PUSCH may contain LP HARQ-ACK and HP HARQ-ACK. 
In this case, we need to answer the following questions. 
· Q1) How to indicate the presence of LP HARQ-ACK and/or HP HARQ-ACK to be multiplexed?

Regarding Q1, the presence of HARQ-ACK information is determined by UL-DAI value in a DCI format scheduling PUSCH transmission. In case of Type-1 HARQ-ACK codebook, 1-bit UL DAI value indicates the presence of Type-1 HARQ-ACK codebook. In case of Type-2 HARQ-ACK codebook, 2-bit UL DAI value indicates the presence and the size of Type-2 HARQ-ACK codebook. The case where LP HARQ-ACK and HP HARQ-ACK are multiplexed with a PUSCH, at least two UL-DAI values should be contained in a DCI format scheduling the PUSCH. For example, when LP-UCI is configured with Type-1 HARQ-ACK codebook and HP-UCI is configured with Type-2 HARQ-ACK codebook, the DCI format scheduling PUSCH transmission should contain two UL-DAI values, one is 1-bit UL DAI for LP-UCI and the other is 2-bit UL DAI for HP-UCI. 
· Proposal 4: In case of HP-PUSCH or LP-PUSCH contains LP HARQ-ACK and HP HARQ-ACK, it should be discussed how to indicate the presence of LP HARQ-ACK and/or HP HARQ-ACK to be multiplexed.

2 Conclusion
In this contribution, we discussed remaining issues such as details for multiplexing UCIs of different priorities in a PUCCH and for multiplexing UCIs of different priorities in a PUSCH. The followings were proposed:
· Proposal 1: For resolve overlapping of HP SR in a PF0/1 and LP HARQ-ACK/SR in PF0/1, the LP HARQ-ACK/SR in PF0/1 is dropped.
· Proposal 2: For resolve overlapping of HP HARQ-ACK/SR in a PF0/1 and LP HARQ-ACK, we propose to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending 1-bit HP SR to HP HARQ-ACK bits.
· Proposal 3: For resolve overlapping of HP HARQ-ACK/SR in a PF0/1 and LP HARQ-ACK/SR, we propose to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending only 1-bit HP SR to HP HARQ-ACK bits after dropping LP SR.
· Proposal 4: In case of HP-PUSCH or LP-PUSCH contains LP HARQ-ACK and HP HARQ-ACK, it should be discussed how to indicate the presence of LP HARQ-ACK and/or HP HARQ-ACK to be multiplexed.
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