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1 Introduction
In current spec, UE performing intra-UE prioritization would check overlapping cases of LP channel with each intermediate HP channel. The overlapping LP channel would be canceled, which complicates the UE’s implementation.   
‘A UE cancels the transmission of a LP channel including any intermediate scheduled HP transmission that does not overlap with any LP channel, if any DCI schedules an overlapping HP transmission with the LP channel, before performing multiplexing/overriding HP channels if any.’
In RAN1#105 meeting, majority of companies think this issue should be solved. In this contribution, we share our view on UE procedure for intra UE prioritization.
2 Intra UE prioritization
According to intra UE prioritization procedure, UE should check the overlapping between the intermediate HP channels (which could themselves be the final channel for transmission or intermediate channels) and the LP channels. In other words, as HP DCIs are received, the UE should check whether a HP channel overrides a previous HP channels or multiplexes with other HP channels; if they do, it should check the overlapping between the resulting HP channel and the LP channels. The overlapped LP channel would be canceled.  
Intermediate HP channels may not be final channels to be transmitted which leads to a lot cancellation of LP channels. It complicates the UE implementation and brings the negative impact on LP channels. When a LP channel overlaps with an intermediate HP channel which is eventually not transmitted, the cancelation of LP channel is unnecessary. Actually, only final HP channels checks are efficient and meaningful for intra UE prioritization.
In RAN1#105 meeting, the following options are discussed and no agreements are achieved[1].
	· Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels. 
· Any HP channel that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs must arrive Tproc,2+d1 before the earliest symbol that would be cancelled by the HP channel. 
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channels.
· Option 3: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· the UE checks overlapping between HP and LP channel for each HP grant it receives, including any intermediate HP channel that results from UCI multiplexing and PUCCH overriding triggered by each of the HP grant. 
· Option 3a: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP PUCCH channels. If then there is an overlap with a LP channel, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel, the LP channel gets cancelled
· Option 4: whether the intermediate HP channels is used to cancel the LP channels is left to UE implementation. 



[bookmark: _GoBack]For this issue, the key issue is the determination of the final HP channel(s). Taking Figure 1 as an example, when UE receives HP DCI#1 indicating a HP PUCCH#1, UE does not know whether PUCCH #1 is the final PUCCH. The resulting HP PUCCH #5 after multiplexing between HP SR and HP HARQ PUCCH# 1 overlaps with LP channel. At time t1, UE can prepare the cancellation of LP channel according to the current cancelation timeline. In the later time, UE receives a HP PUCCH #2 scheduled by HP DCI #2 to override PUCCH#1 and resulting PUCCH is HP PUCCH #6. As a consequence, the cancellation timeline is also updated with the new arrival DCI #2.


Fig.1 intra-UE prioritization example  
· Option 2
For option 2, the description of ‘the earliest symbol’ is not clear. In current spec, only the latest symbol from when the cancellation has to perform is defined. Actually, the cancellation of LP channels can start before the overlapping symbols with HP channel, which bases on UE implementation. If option 2 is adopted, the final check would introduce a new timeline, which is against the current cancellation timeline. It seems not appropriate at the CR stage. On the other hand, ‘the earliest symbol’ is not a fixed value. The later HP DCI can indicate a new overlapping symbol between HP channel and LP channel which can be before or later than the overlapping symbol indicated by the former HP DCI as long as the overlapping LP channels can be canceled. Thus, it is difficult for a UE to determine the final HP DCI based on ‘the earliest symbol’. 
· Option 4
For option 4, different understanding may occur between gNB and UE on whether the LP channel would be cancelled or not. From network vendor perspective, gNB should have the flexibility to reschedule other UE with the cancelled resources, which is beneficial for the system resource utilization efficiency. 
· Option 3 and 3a
For option 3 and 3a, the main difference is the number of intermediate checks performed by UE. For option 3, UE will perform intermediate check after each received DCI, as the example shown in Fig.1. 
For option 3a, UE only perform intermediate checks up to 3 times, 
· before UCI mux on PUCCH, 
· after UCI mux on PUCCH, and 
· after UCI mux on PUSCH. 
From complexity perspective, option 3a is better than option 3 because UE can do multiplexing based on final PUCCH after overriding procedure. 
For both option 3 and 3a, the sufficient processing time for cancellation can be guaranteed by gNB scheduling, e.g., UE can start the cancellation after the earliest DCI indicating the overlapping between HP channel and LP channels. 
A debating point is the determination of final HP channel at UE side, i.e., whether UE knows if HARQ-ACK PUCCH is the final PUCCH or not. Considering the reliability of HP DCI, the HP DCI miss detection is not a typical case. gNB knows which PUCCH is the final PUCCH due to PUCCH/PUSCH resources configured or scheduled by itself. Therefore, there is no misunderstanding between gNB and UE. HP DCI miss detection needn’t be considered for this case. 
In current spec, both overriding timeline and multiplexing timeline are shorter than cancelation timeline. For the timeline issue, gNB implementation can guarantee the sufficient cancellation timeline after UE performing overriding and multiplexing procedure to avoid the occurrence of error case. Thus, option 3a is preferred, i.e., no change from the spec is needed and UE can perform three-step checks as the mentioned above.

Proposal 1：For intra-UE prioritization procedure, option 3a is preferred 
· Option 3a: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP PUCCH channels.  If then there is an overlap with a LP channel, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel, the LP channel gets cancelled.
3 Conclusion
In this contribution, we discuss the UE procedure for intra-UE prioritization, and the following proposal is made.
Proposal 1：For intra-UE prioritization procedure, option 3a is preferred 
· Option 3a: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP PUCCH channels.  If then there is an overlap with a LP channel, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel, the LP channel gets cancelled
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