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1 Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The Chairman note of AH1901 kindly captured that “Aim to downselect the option(s) in RAN1#96 as indicated in the above text (including no additional enhancements related to the above options due to this SI).” 
In this contribution, we address detailed views about pre-emption indication.
2 Discussion
 The LS from RAN2 (R1-1900003 LS on Intra-UE Prioritization/Multiplexing) lists seven scenarios for intra-UL multiplexing. The Scenario 3 considers a PUSCH resource conflict between UL grants. RAN2 gives some example solutions as a guidance. One solution depends on the explicit signalling in the UL grant and the other solution follows the latest UL grant. RAN1 can discuss many other solutions. 
The final solution should strive for less impact to the UE implementation and to the specification, in addition to achieving the sufficient the performance. In our perspective, the inter-UE multiplexing and the intra-UE multiplexing have significant commonality. This is because UE behaves similarly though objectives are different, i.e., UE pre-empt the previously scheduled PUSCH for other PUSCH of own or the others. Therefore, inter-UE multiplexing and intra-UE multiplexing solution should be discussed altogether to get more optimized and less impact to the legacy UEs.
[bookmark: _Ref534965596]Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.
2.1 PI mechanism
The motivation of introducing UL PI includes to relieve the impact of URLLC performance. In some sense, eMBB PUSCH is a source of dominant interference to URLLC PUSCH and vice versa. The PI is a way of switching off eMBB PUSCH transmission, and the eMBB UE should monitor this PI in the GC-DCI. The new GC-DCI may require many time units for devising specifications because it introduces new format of DCI and impacts the CORESET monitoring. 
· Alt 1: UE-specific signalling
One alternative is to introduce UE-specific signalling to manage eMBB PUSCH using the legacy DCI format. If we introduce a new behaviour using legacy DCI format 0_0 and 0_1, then the specification effort will be minimized and the URLLC PUSCH will experience low interference. On the other hand, the CORESET overhead for UL grant can be burden even though gNB has a few slots to indicate individual UEs. It is beneficial when eMBB traffic is light.
[bookmark: _Ref528952837]Observation 1: When eMBB traffic is not dense, the UE-specific PI is beneficial.
If eMBB UE receives two UL grants, then the eMBB UE can follow a later UL grant, and the previous UL grant is cancelled. In this case, the eMBB UE should be aware of which TB is to be re-scheduled. It requires further study how to precisely indicate the re-scheduling TB and the desirable UE behaviour. We believe that it is a quite related to intra-UE UL multiplexing because UE operating both eMBB and URLLC can be scheduled dynamically but with overlapped PUSCH resource. For both inter-UE and intra-UE case, it is a reasonable behaviour to override UL grant to dynamically multiplex two types of traffic.
[bookmark: _Ref528952956]Proposal 2: If the UE receives a UL grant of the same TB which is scheduled by an earlier received grant, the UE follows the later UL grant and the previously scheduled PUSCH is dropped.
· Alt 2: Group-common signalling
For other alternative is to introduce broadcast signalling to manage a group of eMBB PUSCH using possibly new DCI format. This seems less CORESET overhead in one sense, but eMBB PUSCH should be retransmitted and it results in more CORESET overhead. However, broadcast signalling can reach a group of eMBB UEs if the serving gNB wants, and the URLLC PUSCH can be protected. 
In our understanding, the scheduler can balance the tradeoff between effectiveness and efficiency in terms of the number of scheduled eMBB PUSCH. Thus, both schemes can be further studied as UL cancellation mechanisms. It is beneficial when eMBB traffic is dense.
[bookmark: _Ref528952970]Observation 2: When eMBB traffic is dense, the broadcast PI is beneficial.
According to the evaluation assumption, the radio of traffic densities of eMBB and URLLC can be various. Since a gNB can associate the appropriate data load of eMBB, it is a matter of optimizing the CORESET overhead.   
[bookmark: _Ref525910320]Proposal 3: Both UE-specific DCI and group-common DCI are specified as UL cancelation mechanisms. 
2.2 UCI timing
The UCI may have or may not have been piggybacked on eMBB PUSCH. When the PUSCH is not transmitted in the same slot, the UCI can be either carried on PUCCH in the slot or dropped with PUSCH. In our understanding, there has been no discussion how to deal with the UCI on PUSCH so far. Some UCI type like periodic CSI seems less important while HARQ-ACK is important to manage the system operation.  
· Alt 1: UCI is transmitted on PUCCH.
One alternative is to deliver UCI on PUCCH and drop PUSCH. It is based on the observation that URLLC PDSCH should require HARQ-ACK as quick as possible. URLLC HARQ-ACK is as important as URLLC PUSCH. In this case, URLLC HARQ-ACK is transmitted while eMBB TB is dropped. Since eMBB PUSCH is pre-empted, the UE should transmit PUCCH instead to map URLLC HARQ-ACK. The UE should be ready for two UL channels and choose either one UL channel by receiving the PI.
· Alt 2: UCI is dropped in the slot.
Another alternative is to drop the UCI with PUSCH. It is simpler to implement because UE transmits nothing. In turn, the serving gNB receives nothing and regards as DTx or pre-empted. The serving gNB should assign the same TB again within the eMBB latency requirement. However, some UCI type is very sensitive to the possible delay, for instance, the URLLC PDSCH’s HARQ-ACK should not be dropped even though eMBB TB is dropped. Thus, we need to check the feasibility if UCI is dropped.
[bookmark: _Ref525910331]Proposal 4: Further study for the UCI timing if eMBB PUSCH is cancelled.
3 [bookmark: _GoBack]Conclusion
In this contribution, we have the following discussions:
Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.
Observation 1: When eMBB traffic is not dense, the UE-specific PI is beneficial.
Proposal 2: If the UE receives a UL grant of the same TB which is scheduled by an earlier received grant, the UE follows the later UL grant and the previously scheduled PUSCH is dropped.
Observation 2: When eMBB traffic is dense, the broadcast PI is beneficial.
Proposal 3: Both UE-specific DCI and group-common DCI are specified as UL cancelation mechanisms.
Proposal 4: Further study for the UCI timing if eMBB PUSCH is cancelled.
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