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Introduction
In RAN1 #100-E, there are some remaining issues about UL cancelation [1][2][3]:
Issue 3: Issues related to the interaction between intra-UE UL prioritization/multiplexing and inter-UE UL cancellation
Issue 3-1: A UL channel with which priority level can be cancelled by UL CI? 
Discussion:
· Option 1-1: For a given UE, UL CI is only applicable to the UL transmissions indicated/configured as low priority level 
· Option 1-1: A UE is not expected to receive a UL CI indicating a cancellation of its high priority UL transmission. 
· Option 2: For a given UE, UL CI is applicable to UL transmission irrespective of its priority level. 
· Option 3: RRC configuration between option 1and option 2 
Issue 3-2: UE behavior in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation
RAN1 #100-E discussed the UE behavior in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation, and observed ambiguous operation if the UE behavior is not specified. And proposed that both UL CI and priority indication should be followed by the UE for cancellation. Following options can be discussed
· Option 1: Handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed firstly and handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed secondly 
· Option 2: Handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed secondly 
· Option 3: UE performs intra-UE prioritization/multiplexing or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission or DCI for UL CI.

In this contribution, we focus on UL preemption

UL CI
1.1 A UL channel with which priority level can be cancelled by UL CI  
According to agreement, UE will cancel transmission when UL CI indicates resource to be cancelled. However, the resource indicated by UL CI is common resource for URLLC and eMBB and UL CI is group common signaling which can be received by both URLLC and eMBB. It means when eMBB transmission is cancelled, URLLC transmission will also be cancelled, which is not expected shown in Figure 1, 



Figure 1 Transmission cancelation
To avoid cancel eMBB only, transmission cancellation is determined by both UL CI and traffic priority in PUSCH. As shown in Figure 2, if the resource indicated by UL CI is used to transmit URLLC, UE cannot cancel this transmission. If the resource indicated by UL CI is used to transmit eMBB, UE should cancel this transmission.


Figure 2 Transmission cancelation
In the other hand, the immediate cause for inter-UE collision is due to multiple scheduling timelines not multiple service types. So the number of priority depends on the number of scheduling timeline not the number of server type. There are only two processing capabilities supported in NR, so two priority levels are enough in UE and gNB and it does not restrict that only two service types can be supported in UE and gNB. 
There are two priority level in physical layer indicated by priority index, which is used to support two HARQ-ACK codebook and intra-UE prioritization. So priority index can also be used to indicate traffic priority in inter-UE multiplexing. And transmission cancellation is determined by both UL CI and priority index. If there is no priority indicated for UE, a default value for priority level or a default cancelation scheme could be used. The default value of priority level could be low priority. And the default cancelation scheme could be UL CI is applicable to UL transmission irrespective of its priority level (Option2). 

Proposal 3: Canceled transmission is determined by both UL CI and priority index. Default cancelation scheme would be used if there is no priority indication. 

1.2 UE behaviour in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation
In Ran1 #98bis, there are some agreements about intra-UE collision. For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline). And for handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel-15 mechanism.

For intra-UE case, PUCCH may be cancelled sometime. For inter-UE collision, PUCCH will not be cancelled. If intra-UE collision and inter-UE collision case occur at same time, different processing procedure will cause different result. 
Option 1: handling of intra-UE prioritization for overlapping UL transmissions is performed firstly and handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed secondly 
Option 2: handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization for overlapping UL transmissions is performed secondly
According to 2 options above, there are different or same result for different cases.
Case1: PUCCH with high priority vs. PUSCH with low priority
Option 1: PUCCH will maintain based on intra-UE scheme firstly. And then PUCCH will also maintain based on inter-UE scheme. 
Option 2: PUCCH will maintain based on inter-UE scheme firstly. And then PUCCH will also maintain based on intra-UE scheme.
The result for 2 option are same. There is no difference for these 2 options.

Case2: PUSCH with high priority vs. PUCCH with low priority
Option 1: PUSCH will maintain based on intra-UE scheme firstly. And then PUSCH will also maintain if the cancelation for inter-UE collision is based on priority. Or PUSCH will be cancelled. 
Option 2: PUCCH will maintain and PUSCH will be cancelled based on inter-UE scheme firstly. And then no intra-UE collision. PUCCH could be transmitted.
The result for 2 option are different. For option 1, PUSCH will be transmitted or no channel will be transmitted. For option 2, PUCCH will be transmitted. According to the intra-UE scheme, cancel PUCCH is accepted. 

Case3: PUSCH with high priority vs. PUSCH with low priority
Option 1: PUSCH with high priority will maintain based on intra-UE scheme firstly. And then PUSCH with high priority will also maintain if the cancelation for inter-UE collision is based on priority. Or PUSCH with high priority will be cancelled. 
Option 2: PUSCH with high priority will maintain if the cancelation for inter-UE collision is based on priority. Or PUSCH with high priority will be cancelled. And then no intra-UE collision. PUCCH could be transmitted.
The result for 2 option are same. PUSCH with high priority will be transmitted or cancelled based on inter-UE scheme. There is no difference for these 2 options.
Case4: PUCCH with high priority vs. PUCCH with low priority
Option 1: PUCCH with high priority will maintain based on intra-UE scheme firstly. And then PUCCH with high priority will also maintain based on inter-UE scheme. 
Option 2: PUCCH for both high priority and low priority will maintain based on inter-UE scheme firstly. And then PUCCH with high priority will also maintain based on intra-UE scheme.
The result for 2 option are same. PUCCH with high priority will be transmitted. There is no difference for these 2 options.
For case 1, 3, 4, the final result for 2 options are same. And for case 2, PUSCH will be transmitted or cancelled based on inter-UE scheme according to Option1. And PUCCH can be transmitted for option 2. However, issue for case 2 can be avoided by reasonable scheduling and Option 1 is simpler. So Option 1 should be considered.
Proposal 2: Option 1 should be considered for intra-UE and inter-UE prioritization.
[bookmark: _GoBack]Conclusions
In this contribution, we show our views on UL inter UE Tx prioritization and multiplexing with following observations and proposals:

Proposal 1: Canceled transmission is determined by both UL CI and priority index. Default cancelation scheme would be used if there is no priority indication.
Proposal 2: Option 1 should be considered for intra-UE and inter-UE prioritization.
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