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Introduction
In RAN1#116, a CR [1] was discussed to exclude PUSCH MSG3 from the set of candidate PUSCHs for UCI multiplexing. The intention behind the CR is stated in [1] as “If the UE multiplexes UCI on MSG3 PUSCH, as the gNB is not aware of which UE is transmitting and thus cannot know if/what UCI is being multiplexed, both the UCI and the PUSCH are lost and the random access attempt fails.” Although we tend to agree that if UE multiplexes UCI on CBRA MSG3, both UCI and MSG3 are potentially lost, but there are some details that need to be discussed further. In this contribution, we share our views on those aspects.

Discussion
MSG3 for CFRA
Current text in CR does not differentiate between MSG3 for CBRA versus MSG3 for CFRA, although that aspect was briefly discussed in RAN1#116. It seems CR assumes MSG3 is only for CBRA as there is no contention resolution involved with CFRA, which is incorrect. Indeed, CFRA can also schedule a MSG3 through a DCI scrambled by C-RNTI, where of course that MSG3 does not need to serve for contention resolution. 


Proposal 1: MSG3 PUSCH scheduled by RAR UL grant is not considered as a candidate PUSCH for UCI multiplexing.

Retransmission of MSG3
Current spec supports retransmission of a MSG3. For CBRA, that retransmission is scheduled by a DCI with CRC scrambled by TC-RNTI. To be more precise, if we allow MSG3 PUSCH corresponding to CBRA to be excluded from candidate PUSCHs for UCI multiplexing, retransmission of that PUSCH should be also excluded. 

Proposal 2: MSG3 PUSCH scheduled by a DCI with CRC scrambled by TC-RNTI is not considered as a candidate PUSCH for UCI multiplexing.

Dropping of PUCCH
The most controversial part of the proposed CR in [1], from UE implementation perspective, is related to the last paragraph, where  
	If a Msg3 PUSCH overlaps with a PUCCH and the UCI is not multiplexed on any other PUSCH, the UCI is dropped and the UE does not transmit the PUCCH.
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:



The issue with dropping UCI is that dropping timeline needs to be met by the NW. Otherwise, UE cannot drop an UL channel which is already in the loop. On the other hand, defining a timeline for this issue is quite complicated, and meeting such a timeline by NW needs conservative scheduling at the NW side which is against the intention of the proposed CR! A middle ground could be leaving the case of MSG3 corresponding to CBRA as the only PUSCH which is overlapping with a PUCCH to the UE implementation by making it an error case. The reason is PUCCH is anyway lost as NW does not expect PUCCH to be multiplexed on PUSCH. If UE implementation has enough time to cancel PUCCH, UE will reasonably drop the PUCCH given that UE knows NW is not expecting a multiplexing. If UE does not have enough time to drop PUCCH, UE transmits PUCCH which will be lost anyway. In this case, MSG3 is lost too but retransmission can be scheduled for MSG3 PUSCH so it is not a big issue.  

Proposal 3: It is an error case that a MSG3 corresponding to CBRA is the only PUSCH overlapping with a PUCCH.

Proposal 4: Adopt the following TP.
 
	UE does not expect the case where, If a Msg3 PUSCH scheduled by a RAR UL grant or a DCI with TC-RNTI overlaps with a PUCCH and the UCI is not multiplexed on any other PUSCH, the UCI is dropped and the UE does not transmit the PUCCH.
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:



Conclusion
In this contribution, we shared our views UCI multiplexing on MSG3. Based on what we discussed, the following proposals are made:

Proposal 1: MSG3 PUSCH scheduled by RAR UL grant is not considered as a candidate PUSCH for UCI multiplexing.

Proposal 2: MSG3 PUSCH scheduled by a DCI with CRC scrambled by TC-RNTI is not considered as a candidate PUSCH for UCI multiplexing.

Proposal 3: It is an error case that a MSG3 corresponding to CBRA is the only PUSCH overlapping with a PUCCH.

Proposal 4: Adopt the following TP.
 
	UE does not expect the case where, If a Msg3 PUSCH scheduled by a RAR UL grant or a DCI with TC-RNTI overlaps with a PUCCH and the UCI is not multiplexed on any other PUSCH, the UCI is dropped and the UE does not transmit the PUCCH.
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
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