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1 Introduction
[bookmark: _Hlk521077063]In RAN1 #96 meeting, it is agreed to recommend both UL cancelation scheme and enhanced UL power control scheme for UL inter UE Tx prioritization/multiplexing. The UL cancelation scheme is captured in TR 38.824 as follows:
[bookmark: OLE_LINK31]UE UL cancelation mechanisms are considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing and are studied from several aspects, including the potential mechanisms (e.g. UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication), physical channel/signal used for the UL cancelation indication, UE processing timeline for the UL cancelation indication, UE monitoring behaviours for the UL cancelation indication, UE PDCCH monitoring capability if the UL cancelation indication is by PDCCH, methods to ensure the reliability of the indication for UE UL cancelation.  
Either PDCCH or sequence can be considered as potential options for the UL cancelation indication. If PDCCH is used, either group common DCI or UE-specific DCI can be considered as potential options. If sequence is used, either group common sequence or UE-specific sequence can be considered. 
Upon detecting an UL cancelation indication, UE cancels the corresponding UL transmission. The corresponding UL transmission may include an on-going UL transmission, or an UL transmission that has not been started. After cancelation, the UE may resume the transmission afterwards as one option, or may not resume the transmission afterwards as another option.
In this contribution, we will further discuss the remaining issues of UL cancelation mechanism for UL inter UE Tx prioritization/multiplexing. This contribution is a revision of R1-1902336.
2 Discussion on UL cancelation mechanism  
It is agreed to recommend UL cancelation scheme for UL inter UE Tx prioritization/multiplexing. However, down selection should be made between the options listed in the introduction, i.e. either PDCCH or sequence can be considered as potential options, in addition, the PDCCH and sequence can be group common or UE specific, and the UE may resume the transmission afterwards as one option, or may not resume the transmission afterwards as another option. Below we will give our preference of the above options:
1) PDCCH or sequence?
We suppose PDCCH should be used for UL cancelation since that PDCCH can convey more information than sequence. In this way, precise puncturing can be achieved similar with the downlink pre-emption indication.
2) Group common or UE specific?
We prefer to use UE specific PDCCH for UL cancelation indication. Firstly, assuming that the payload size of cancelation indication per UE is the same, the total bits needed for group common PDCCH will increase proportionally as the number of group users increases. As a result, the reliability of PDCCH would be significantly decreased. Therefore, the reliability of UE specific PDCCH will be better than group common PDCCH with the same achieved accuracy of puncturing. In addition, group common PDCCH will bring extra scheduling limitations since that the UEs within the same UE group should puncture the same resources. Moreover, when the eMBB transmission is cancelled, retransmission would be needed via another DCI which causes extra signalling overhead. UE specific signalling could solve this problem by combining the cancelation indication and re-scheduling information into one DCI. Furthermore, the DCI size of re-transmission grant with cancelation indication can be aligned with DCI format 0-0/DCI format 0-1 in order not to increase UE blind decoding capability.
3) Resume or not?
We prefer the UE to resume its un-pre-empted transmissions afterwards according to original UL-grant in order to increase the resource utilization ratio since usually not entire of the eMBB transmissions is punctured. Similar with CBG based transmissions, if some of the eMBB transmission is destroyed, only the CBG(s) related to pre-empted part need to be retransmitted, therefore, the CBG(s) without impact by pre-empted part may be received correctly. However, whether the remaining transmissions can be used for decoding depends on many factors, i.e. DMRS configuration. Anyway we think this can be handled and configured by gNB (i.e. how to configure the DMRS and whether/how the remaining transmissions are used for PUSCH decoding) under the premise of UE resuming its transmissions. Furthermore, in the case of remaining of transmission has no benefit, gNB could pre-empt all the remaining PUSCH symbols to avoid UE resuming transmission.
Proposal 1: It is supported that UE specific PDCCH is used as UL cancelation indication and the UE resumes the remaining transmissions afterwards. 
Based on the above discussions, it is expected that UE specific PDCCH combining both cancelation indication and re-scheduling information is used for UL cancelation scheme taking both reliability requirement, signalling overhead and scheduling flexibility into consideration. With the above design principles in head, the following options are preferred:
Option 1: UL grant scheduling retransmissions serves as the UL cancelation indication.
In this way, once UE receives an UL grant scheduling retransmission of the TB, it would stop transmission of the earlier scheduled TB and re-transmit the TB on the indicated resources if some conditions are satisfied. The timeline of re-transmission grant could be aligned with option 2 discussed below. This solution is simple with minimum standardization effort and does not increase DCI size budget. This option could be used for DCI format 0-0 based UL grant which is sensitive for DCI size. 
Proposal 2: UL grant scheduling retransmissions, at least based on DCI format 0-0, could serve as the UL cancelation indication, and UE cancels all the earlier scheduled resources.
[bookmark: _Hlk4420899]Option 2: Newly designed UE specific DCI combines both cancelation indication and re-scheduling information.
However, option 1 means that if partial or whole resource of eMBB transmission is pre-empted by URLLC transmission, the whole TB would be retransmitted, leading to low resource utilization. Therefore, it willbe more flexible to achieve higher resource utilization ratio if the UE specific DCI combines both cancelation indication and re-scheduling information. This means once UE receives the newly designed DCI, it would cancel the indicated part of the earlier transmissions and re-transmit the TB/CBG(s) impacted by pre-empted part on the indicated resources.
As for this option, the timeline of the newly designed DCI should be specified firstly. If the first uplink symbol of the pre-empted physical resource which is indicated by the newly designed DCI, starts no earlier than at symbol L3 then the UE shall not transmit on the pre-empted physical resource, and transmit on the physical resources assigned by the newly designed DCI, where L3 is defined as the next uplink symbol with its CP starting after Tproc,3 after the end of the last symbol of the newly designed DCI. The Tproc,3 should be equal or shorter than N2 symbols defined in Rel-15 UE capability #2 as agreed in last RAN1 meeting.
[bookmark: _Hlk4420932]Once the eMBB UE detects the newly designed DCI for the same TB (same HARQ process ID and NDI togged) and the above conditions are satisfied, the eMBB UE would cancel the transmission on the pre-empted physical resource and transmit on the retransmission physical resources, where pre-empted physical resource and retransmission physical resources are both indicated by the newly designed DCI. As illustrates in Figure 1, gNB delivers a UL grant in slot n to schedule UE1 to transmit eMBB data in slot n+3. And then gNB finds that a URLLC packet arrives in UE2 based on SR received in slot n-1, in order to guarantee the latency requirement of URLLC data, gNB generates a UL grant for UE2 in slot n+1 to schedule URLLC data transmitting in slot n+3 as well. The assigned resource for eMBB UE in slot n+3 is symbol #2~#13, while symbol #2~#5 are reassigned to URLLC UE. In this case, gNB would deliver the newly designed DCI to eMBB UE to cancel the partial transmission in slot n+3 (symbol #2~#5) and schedule retransmissions in later slot such as symbol #2~#5 in slot n+4. 
The pre-empted resource can be indicated explicitly in the newly designed DCI or determined implicitly by the resource for retransmission, such as the symbol/PRB allocation of the pre-empted resource and the retransmission resource is the same or with some symbol and PRB offset. Note that, option 1 could be regarded as a special case of option 2, i.e. in option 1, pre-empted resource is equal to original resource.


Figure 1: Workflow of the UL grant serving as UL cancelation indication
Proposal 3: UE specific DCI combining both cancelation indication and re-scheduling information could be used for UL cancelation.
[bookmark: _Hlk4421194]Proposal 4: If the first uplink symbol of the pre-empted physical resource which is indicated by DCI with cancellation indication, starts no earlier than at symbol L3 then the UE would cancel the transmission on the pre-empted physical resource, and transmit on the retransmission physical resources, where 
· L3 is defined as the next uplink symbol with its CP starting after Tproc,3 after the end of the last symbol of the DCI.
· pre-empted physical resource and retransmission physical resources are both indicated by the UL grant for retransmission.
3 Conclusion
In this contribution, we discussed the remaining issues of UL cancelation mechanism for UL inter UE Tx prioritization/multiplexing, the following proposals are made:
Proposal 1: It is supported that UE specific PDCCH is used as UL cancelation indication and the UE resumes the remaining transmissions afterwards. 
Proposal 2: UL grant scheduling retransmissions, at least based on DCI format 0-0, could serve as the UL cancelation indication, and UE cancels all the earlier scheduled resources.
Proposal 3: UE specific DCI combining both cancelation indication and re-scheduling information could be used for UL cancelation.
Proposal 4: If the first uplink symbol of the pre-empted physical resource which is indicated by DCI with cancellation indication, starts no earlier than at symbol L3 then the UE would cancel the transmission on the pre-empted physical resource, and transmit on the retransmission physical resources, where 
· L3 is defined as the next uplink symbol with its CP starting after Tproc,3 after the end of the last symbol of the DCI.
· pre-empted physical resource and retransmission physical resources are both indicated by the UL grant for retransmission.
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