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1 Introduction
[bookmark: _Hlk145277988]In RAN1#116 [1], it was discussed on clarification on not multiplexing UCI on Msg3 PUSCH and the following agreement was reached.  In this contribution, additional relevant issues are discussed. 

	Agreement
TP in R1-2400950 is agreed for Release 18 in principle. Final CR to be submitted after additional relevant issues are discussed in future meetings.




2 Discussion
The main motivation for clarifying not multiplexing UCI on that gNB does not know which UE would transmit Msg3 PUSCH, especially in the case of CBRA. For example, when the UE is scheduled to transmit PUCCH and Msg3 PUSCH is overlapped in time with the PUCCH, the UE would multiplex UCI on Msg3 PUSCH according to the current specification. In this case, the gNB cannot know whether the UE transmitting Msg3 PUSCH is the same as or different from the UE transmitting PUCCH. That's why it has been suggested that the UE would not multiplex UCI on Msg3 PUSCH and transmit Msg3 PUSCH, and it is agreed in principle in RAN1#116. However, it has been only considered for the overlapping between PUCCH (without repetition) and Msg3 PUSCH (without repetition) (Case 1). Other cases should be considered together in order to have unified solutions. 
· Case 2: the overlapping between PUSCH (with or without repetiton) and Msg3 PUSCH (with or without repetiton) in the same serving cell.
· Considering the motivation/background of case 1, it is likely that gNB schedules PUSCH (other than Msg3 PUSCH) and Msg3 PUSCH for the same UE and those PUSCH and Msg3 PUSCH are overlapped in time in the same serving cell because gNB doesn’t know which UE transmitting Msg3 PUSCH in CBRA. Consequently, the associated UE behaviour should be clearly defined in such scenarios, including aspects related to repetitions.
· Case 3: the overlapping between PUCCH (with or without repetiton) and Msg3 PUSCH (with or without repetiton). 
· In the case of the overlapping PUCCH repetition and PUSCH, the current specificaiton has a specific UE behavior such that “If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH with repetition Type A or with TB processing over multiple slots over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.” That means UE prioritizes PUCCH transmission while dropping the overlapping PUSCH. If this case is assumed to be applied into Msg3 PUSCH, the UE is likely to drop Msg3 PUSCH if the Msg3 PUSCH is overlapped with a PUCCH (with repetition) in time domain. Therefore, if only case 1 is considered, UE would have different behavior(s) according to whether the PUCCH overlapping Msg3 PUSCH is repetition or not. Therefore, it is preferable to have a unified/consistent UE behavior.  
Proposal 1: RAN1 should consider the following additional impacts for Msg3 PUSCH overlapping issue.   
· Overlapping between PUSCH (with or without repetiton) and Msg3 PUSCH (with or without repetiton) in the same serving cell
· Overlapping between PUCCH (with or without repetiton) and Msg3 PUSCH (with or without repetiton)

[bookmark: _GoBack]For all cases, unified UE behavior is preferred. It is a quite straightforward way that Msg3 PUSCH should be prioritized over other uplink channels, such as PUSCH (other than Msg3 PUSCH) and PUCCH regardless of their priorities. Additionally, it needs to consider the prioritization for transmission power as well as the prioritization of overlapping channels since the current specification does not differentiate between PUSCH (other than Msg3 PUSCH) and Msg3 PUSCH. With these understandings, the following text proposals are provided below.
Proposal 2: Support the following two text proposals for TS 38.213 in Rel-18.   
	[bookmark: _Toc12021452][bookmark: _Toc20311564][bookmark: _Toc26719389][bookmark: _Toc29894820][bookmark: _Toc29899119][bookmark: _Toc29899537][bookmark: _Toc29917274][bookmark: _Toc36498148][bookmark: _Toc45699174][bookmark: _Toc161999099]TS 38.213 v18.2.0 
7.5	Prioritizations for transmission power reductions
*** Unchanged parts are omitted ***
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on a candidate cell, if any, as described in Clause 21
-	PRACH transmission or Msg3 PUSCH transmission on the PCell
-	PUCCH or PUSCH transmissions other than Msg3 PUSCH transmission with larger priority index 
-	For PUCCH or PUSCH transmissions other than Msg3 PUSCH transmission with same priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information of the priority index
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information of the priority index or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	If the UE is configured with prioSCellPRACH-OverSP-PeriodicSRS-r17
-	Aperiodic SRS transmission or PRACH transmission on a serving cell other than the PCell 
-	Semi-persistent and/or periodic SRS transmission
-	otherwise,
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
*** Unchanged parts are omitted ***



	TS 38.213 v18.2.0 
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc161999115]9	UE procedure for reporting control information
*** Unchanged parts are omitted ***
For the remaining of this clause, when a UE 
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs, and is provided coresetPoolIndex with a value of 1 for second CORESETs, on active DL BWPs of serving cells, and
-	is provided enableSTx2PofmDCI
the UE separately determines and resolves time overlapping among first PUSCH transmissions that use respective first spatial domain filters corresponding to first TCI-State or TCI-UL-State associated with the first CORESETs, and among second PUSCH transmissions that use respective second spatial domain filters corresponding to second TCI-State or TCI-UL-State associated with the second CORESETs.
A UE excludes an Msg3 PUSCH transmission for resolving an overlapping for PUCCH and PUSCH transmissions, including repetitions, unless otherwise stated. If a Msg3 PUSCH transmission overlaps in time with a second PUSCH transmission, including repetitions, on a same serving cell, or with a PUCCH transmission, after resolving the overlapping for PUCCH and PUSCH transmissions, the UE does not transmit the PUCCH or the second PUSCH, respectively.
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of larger and/or smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of each priority index as described in clause 9.2.5 and 9.2.6 before resolving the overlapping for PUCCH transmissions without SL HARQ-ACK or the overlapping for PUCCH transmissions and PUSCH transmissions.
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of the same priority index other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission due to cell DRX operation [11, TS 38.321] or as described in clauses 11.1, 11.1.1, 11.2A, 15 and 17.2 including repetitions if any, 
-	first, the UE resolves the overlapping for PUCCHs with repetitions as described in clause 9.2.6, if any
-	second, the UE resolves the overlapping for PUCCHs without repetitions as described in clauses 9.2.5
-	third, the UE resolves the overlapping for PUSCHs and PUCCHs with repetitions as described in clause 9.2.6
-	fourth, the UE resolves the overlapping for PUSCHs and PUCCHs without repetitions as is subsequently described in this clause.
*** Unchanged parts are omitted ***




Conclusion
This contribution discussed on additional relevant issues for Msg3 PUSCH overlapping issue. Following are proposals in this contribution. 
Proposal 1: RAN1 should consider the following additional impacts for Msg3 PUSCH overlapping issue.   
· Overlapping between PUSCH (with or without repetiton) and Msg3 PUSCH (with or without repetiton) in the same serving cell
· Overlapping between PUCCH (with or without repetiton) and Msg3 PUSCH (with or without repetiton)
Proposal 2: Support the following two text proposals for TS 38.213 in Rel-18.   
	TS 38.213 v18.2.0 
7.5	Prioritizations for transmission power reductions
*** Unchanged parts are omitted ***
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on a candidate cell, if any, as described in Clause 21
-	PRACH transmission or Msg3 PUSCH transmission on the PCell
-	PUCCH or PUSCH transmissions other than Msg3 PUSCH transmission with larger priority index 
-	For PUCCH or PUSCH transmissions other than Msg3 PUSCH transmission with same priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information of the priority index
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information of the priority index or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	If the UE is configured with prioSCellPRACH-OverSP-PeriodicSRS-r17
-	Aperiodic SRS transmission or PRACH transmission on a serving cell other than the PCell 
-	Semi-persistent and/or periodic SRS transmission
-	otherwise,
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
*** Unchanged parts are omitted ***
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9	UE procedure for reporting control information
*** Unchanged parts are omitted ***
For the remaining of this clause, when a UE 
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs, and is provided coresetPoolIndex with a value of 1 for second CORESETs, on active DL BWPs of serving cells, and
-	is provided enableSTx2PofmDCI
the UE separately determines and resolves time overlapping among first PUSCH transmissions that use respective first spatial domain filters corresponding to first TCI-State or TCI-UL-State associated with the first CORESETs, and among second PUSCH transmissions that use respective second spatial domain filters corresponding to second TCI-State or TCI-UL-State associated with the second CORESETs.
A UE excludes an Msg3 PUSCH transmission for resolving an overlapping for PUCCH and PUSCH transmissions, including repetitions, unless otherwise stated. If a Msg3 PUSCH transmission overlaps in time with a second PUSCH transmission, including repetitions, on a same serving cell, or with a PUCCH transmission, after resolving the overlapping for PUCCH and PUSCH transmissions, the UE does not transmit the PUCCH or the second PUSCH, respectively.
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of larger and/or smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of each priority index as described in clause 9.2.5 and 9.2.6 before resolving the overlapping for PUCCH transmissions without SL HARQ-ACK or the overlapping for PUCCH transmissions and PUSCH transmissions.
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of the same priority index other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission due to cell DRX operation [11, TS 38.321] or as described in clauses 11.1, 11.1.1, 11.2A, 15 and 17.2 including repetitions if any, 
-	first, the UE resolves the overlapping for PUCCHs with repetitions as described in clause 9.2.6, if any
-	second, the UE resolves the overlapping for PUCCHs without repetitions as described in clauses 9.2.5
-	third, the UE resolves the overlapping for PUSCHs and PUCCHs with repetitions as described in clause 9.2.6
-	fourth, the UE resolves the overlapping for PUSCHs and PUCCHs without repetitions as is subsequently described in this clause.
*** Unchanged parts are omitted ***
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