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In the last several RAN1 meetings, the issues of overlapping between Msg3 PUSCH and PUCCH/PUSCH were discussed and the following agreement was reached. This contribution provides views on how to capture the agreement and remaining issues of Msg3 PUSCH.
	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.


Discussion 
Contention based random access procedure can be triggered due to quite a few events, even in RRC_CONNECTED, CBRA can be also triggered, for example, due to the lack of SR resources or BFR, resulting in overlapping between Msg3 and PUCCH or PUSCH from the same UE. To consider the overlapping issue more comprehensively, more cases are discussed in following.
PUCCH overlapping with Msg3 PUSCH only
A short unofficial offline discussion was triggered before RAN1 #117, and for the case PUCCH overlapping with Msg3 PUSCH only, some companies pursue following solution.
· “If a Msg3 PUSCH (re)transmission overlaps with a PUCCH and other PUSCH does not overlap with the PUCCH, UE does not multiplex UCI on Msg3 PUSCH and it is up to UE to transmit either Msg3 PUSCH or the PUCCH.”
The reason why Msg3 PUSCH is not always prioritized is companies think in some certain cases, HARQ feedback might be more critical than Msg3 and should let UE to decide which channel is transmitted. Thus, the above solution seems acceptable if only the case, PUCCH overlapping with Msg3 PUSCH only, is considered. 
[image: ]
Figure 1. PUCCH overlapping with Msg3 PUSCH only
PUCCH overlapping with Msg3 and another candidate PUSCH
In RAN1#116bis, the case PUCCH overlapping with Msg3 and other candidate PUSCH was also discussed and the following two alternatives was proposed by moderator[2].
	Alternative 1:
A UE excludes a Msg3 PUSCH (re)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 second PUSCH or the PUCCH, respectively.
Alternative 2:
If a Msg3 PUSCH scheduled by a RAR UL grant or by a DCI with TC-RNTI overlaps with a PUCCH and the UCI is not multiplexed on any other PUSCH, and the timing conditions for overlapping PUCCHs and PUSCHs in clause 9.2.5 are fulfilled, the UCI is not multiplexed on PUSCH and the UE does not transmit the PUCCH.


The difference between Alternateive1 and Alternative 2 occurs when PUCCH also overlaps with another candidate PUSCH. The Alternative 1 brings a change to the current UCI multiplexing procedures, excluding Msg3 from candidate PUSCHs, and requires a double check whether there is a further overlapping with Msg3 after resolving UCI multiplexing. The Alternative 2 does not change existed multiplexing procedure, and only requests a simple drop after performing current multiplexing procedures. Thus, Alternative1 requires more UE behaviour changes and more complicated on UE implementation comparing with Alternative 2. 
A possible drawback of Alternative 2 is, in some cases, maybe not frequently happen in actual deployment, UCI is dropped, but Alternative 1 does not. Just illustrated in Figure 2. UCI would be transmitted on the later PUSCH based on Alternative 1, but in Alternative 2, PUCCH is dropped.
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[bookmark: _Ref166184523]Figure 2. PUCCH overlapping with Msg3 PUSCH and other PUSCH at same time
However, following the same principle of PUCCH overlapping with Msg3 PUSCH only, the drawback of Alt.2 becomes minor. UE can select either channel, Msg3 or PUCCH, to be transmitted. If PUCCH is prioritized, then UCI is transmitted on the PUCCH or multiplexed in a PUSCH. If Msg3 PUSCH is prioritized, PUCCH will be dropped. Therefore, the same principle can be applied to above two cases.
Proposal 1: If a Msg3 PUSCH (re)transmission overlaps with a PUCCH, UE does not multiplex UCI on Msg3 PUSCH and it is up to UE to transmit either Msg3 PUSCH or the PUCCH.
PUSCH overlapping with Msg3 PUSCH
In a single carrier, PUSCHs cannot be transmitted simultaneously. Thus, if Msg3 PUSCH overlaps in time with a second PUSCH, Msg3 should be transmitted preferentially to ensure performance of random access. This rule can be captured as follows.
Proposal 2: If a Msg3 PUSCH (re)transmission overlaps with a PUSCH, UE transmits Msg3 PUSCH and drop the PUSCH.
Proposal 3: In order to resolve the overlapping of Msg3 PUSCH and PUCCH or another PUSCH, the TP in Appendix is adopted in TS 38.213.

Conclusion
According to the above discussions, we have the following proposal:
Proposal 1: If a Msg3 PUSCH (re)transmission overlaps with a PUCCH, UE does not multiplex UCI on Msg3 PUSCH and it is up to UE to transmit either Msg3 PUSCH or the PUCCH.
Proposal 2: If a Msg3 PUSCH (re)transmission overlaps with a PUSCH, UE transmits Msg3 PUSCH and drop the PUSCH.
Proposal 3: In order to resolve the overlapping of Msg3 PUSCH and PUCCH or another PUSCH, the TP in Appendix is adopted in TS 38.213.
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Appendix
The following TP could be considered to capture the above proposal.
	9 UE procedure for reporting control information
<omitted>
If a UE would transmit a single PUSCH scheduled by a DCI format that includes a DAI field on a serving cell in a slot with reference to slots for PUCCH transmissions without any other PUSCH that would be transmitted on any serving cell in the slot and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot, or if the UE indicates the corresponding capability mux-HARQ-ACK-withoutPUCCH-onPUSCH and the UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot and at least one of the multiple PUSCHs is scheduled by a DCI format that includes a DAI field, the UE selects the single PUSCH or all the multiple PUSCHs in the slot as the candidate PUSCHs for HARQ-ACK multiplexing within the slot except for any PUSCH among the multiple PUSCHs that is scheduled by a DCI format that includes a DAI field that is equal to 4 in case the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook-r16, or is equal to 0 in case the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
If a Msg3 PUSCH (re)transmission overlaps with a PUCCH, UE does not multiplex UCI on Msg3 PUSCH and it is up to UE to transmit either Msg3 PUSCH or the PUCCH.
If a Msg3 PUSCH (re)transmission overlaps with a PUSCH, UE transmits Msg3 PUSCH and drop the PUSCH.
<omitted>
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