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In RAN1#116, clarification on not multiplexing UCI on Msg3 PUSCH was discussed and the following agreement was reached [1].  
	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.



In RAN1#116bis, the issue was further discussed and no consensus was reached on whether more collision cases involving Msg3 PUSCH should be considered together [2]. In this contribution, our further views on this issue are provided.  	
Discussion
Collision cases
A CR on collision handling between PUCCH and Msg3 was discussed before and rejected at that time. Considering the issue is becoming more relevant and typical in the current deployment, RAN1 reopened the discussion in the past two RAN1 meetings. However, this should not be an excuse to extend to more and more cases that are not relevant to the real concerned case.
· Original case: PUCCH without repetition vs Msg3 without repetition
· Additional cases: 
· PUSCH vs Msg3
· PUSCH may include single PUSCH transmission, PUSCH repetition type A, PUSCH repetition type B, multi-slot PUSCH, TBoMS, CG PUSCH, multi-TRP PUSCH, and so on….? 
· Msg3 may include Msg3 with or without repetition?
· PUCCH with repetition vs Msg3 with/without repetition
· SRS vs Msg3 with/without repetition
· PRACH with/without repetition vs Msg3 with/without repetition
· Different priority cases
If one argues that one of the additional cases should be also considered, then why should leave other cases and what’s the criteria for selection of the above cases. Therefore, we suggest focusing on the original case that may be problematic in real field. 
Proposal 1: RAN1 should focus on whether/how to address the original concerned case, i.e., PUCCH without repetition vs Msg3 without repetition. 
Impact on NW implementation
Given gNB does not know which UE is transmitting Msg3, gNB should have already implemented some solutions in existing deployment to address the collision with Msg3 PUSCH, e.g., the following ways. 
· gNB can choose not to schedule any other UL channels from all UEs in a slot/a set of symbols that are scheduled with a Msg3 PUSCH. That is, there is a dedicated slot or dedicated set of symbols for Msg3 transmission from all UEs in the cell. This is feasible at least for low/medium RU case. 
· In case collision cannot be avoided, gNB can still successfully receive PUSCH if the number of UCI bits is no more than 2 bits. No matter whether UE would multiplex the UCI in PUSCH, gNB can manage the issue as puncturing is performed for up 2 UCI bits. 
· gNB may do blind decoding whether the PUCCH is transmitted or not. If not, gNB assumes the UCI is multiplexed on Msg3. 
· …..
In addition, if a UE expects to drop PUCCH or PUSCH in case it collides with Msg3, it cannot offer clear benefits compared to undefined UE behavior. One example is shown in Figure 1. In the example, NW may have to either 1) assume no any UL transmissions except for Msg3 from UE#0, or 2) do blind decoding for all UEs. The former is simpler for implementation while has worse performance, while the latter has no difference compared to undefined UE behaviour. 
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Figure 1, Collision between Msg3 and PUCCH/PUSCH
Observation 1: Prioritizing Msg3 PUSCH and dropping PUCCH cannot offer clear benefits to NW compared to undefined UE behavior.  
Impact on UE implementation
In case some specified solutions agreed, from UE perspective, a UE may not be able to support all the new specified UE behaviors for different collision cases. Therefore, UE capability may be necessary. On the other hand, it requires PRACH partitioning method for UE capability reporting for CBRA procedure, and huge spec efforts are expected. 
Observation 2: On one hand, a UE may not be able to support all the new specified UE behaviors for different collision cases involving Msg3. On the other hand, PRACH partitioning is only way for UE capability reporting for CBRA procedure and huge spec efforts are expected. 
Based on RAN1#116bis discussion, one point that companies may have consensus is to specify the UE behavior to not multiplex UCI on Msg3 PUSCH. With above, we have the following proposal. 
Proposal 2:  If a Msg3 PUSCH (re)transmission overlaps with a PUCCH, a UE does not multiplex UCI on Msg3 PUSCH and it is up to UE to transmit either Msg3 PUSCH or the PUCCH.
Conclusion
In this contribution, we have the following observations and proposals.  
Proposal 1: RAN1 should focus on whether/how to address the original concerned case, i.e., PUCCH without repetition vs Msg3 without repetition. 
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Proposal 2:  If a Msg3 PUSCH (re)transmission overlaps with a PUCCH, a UE does not multiplex UCI on Msg3 PUSCH and it is up to UE to transmit either Msg3 PUSCH or the PUCCH.
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Scenario: 

Assuming 20 UEs are scheduled for 

UL transmissions in a cell, and UE#0 is 

scheduled with Msg3, PUCCH and PUSCH, 

and the other 19 UEs are scheduled with 

PUSCH/PUCCH. 

Consequence if the spec prioritizes Msg3: 

UE#0 drops both PUCCH and PUSCH. 

However, NW does not know whether UE#0 or 

UE#1~19 have dropped their UL transmissions, 

and may have to either 1) assume no any UL 

transmissions except for Msg3 from UE#0, or 

2) do blind decoding for all UEs. 


