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1 Introduction
[bookmark: _Hlk505938201]In the RAN#80, the scope for URLLC work for Rel-16 is endorsed and the following is included: 
· Enhanced multiplexing considering different latency and reliability requirements (RAN1): 
[bookmark: _GoBack]UL inter UE Tx prioritization/multiplexing 
[bookmark: _Hlk521077063]In RAN1 AdHoc 1901, the following agreements have been reached towards handling UL multiplexing of transmission of URLLC and eMBB:
Agreements:
Capture the following in TR 38.824 section 7.2.1“UE UL cancelation mechanisms”
UE UL cancelation mechanism is considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing. 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. The monitoring periodicity for the UL cancelation indication should be configurable by the gNB and UE supporting UL cancelation indication should be able to support more than one monitoring occasions for the UL cancelation indication in a slot. If PDCCH is used, whether the UE PDCCH monitoring capability (number of CCEs/BDs per slot) should be increased is to be further investigated. The UE processing time for UL cancelation indication should be equal or shorter than N2 defined in Rel-15 UE capability#2. 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.
Aim to down select 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 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 solutions to support UL inter-UE Tx prioritization/multiplexing  
It is agreed in last RAN1 meeting that UL cancelation mechanism is considered as one potential enhancement 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, i.e. UL grant. Comparing to group common PDCCH, UL grant will minimize the standardization impact without designing of any new signalling. In addition, when the eMBB transmission is cancelled, retransmission would be needed and thus an UL grant scheduling retransmission will be delivered by gNB naturally. Therefore, use UE specific UL grant as UL cancelation indication can save extra signalling overhead. Moreover, this is friendly to UE blind decoding capability since no new DCI is introduced. 
3) Resume or not?
We prefer the UE to resume its transmissions afterwards in order to increase the resource utilization ratio since usually not entire of the eMBB transmissions is punctured. 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, as an implement solution, gNB could pre-empt all the remaining PUSCH symbols to avoid UE resuming transmission.
Based on the above discussions, it is expected that the UL grant scheduling retransmissions for eMBB UE could serve as the UL pre-emption indication as well. In this way, once UE receives an UL grant scheduling retransmission of the TB, it would stop transmission of the earlier scheduled TB if some conditions are satisfied. However, this 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 since maybe only a few symbols are pre-empted by URLLC. Therefore, we prefer that part of the resource is pre-empted and part of the TB is retransmitted when the UL grant scheduling retransmissions serves as the UL pre-emption indication.
Firstly, the timeline of the UL grant for retransmission should be specified. If the first uplink symbol of the pre-empted physical resource which is indicated by the UL grant for retransmission / the physical resource defined by the time domain resource allocation field in the earlier UL grant, starts no earlier than at symbol L3 then the UE shall not map the encoded bits to the pre-empted physical resource/ the physical resource which is expected to carry the eMBB transmission, and transmit the unmapped bits on the physical resources assigned by the UL grant for retransmission, 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 UL grant scheduling eMBB retransmission. The Tproc,3 should be equal or shorter than N2 symbols defined in Rel-15 UE capability #2 as agreed in last RAN1 meeting.
Once the eMBB UE detects the UL grant scheduling retransmission for the same TB (same HARQ process ID and NDI togged) and the above conditions are satisfied, the eMBB UE would stop mapping the encoded bits to the pre-empted physical resource and transmit the unmapped bits on the retransmission physical resources, where pre-empted physical resource and retransmission physical resources are both indicated by the UL grant for retransmission. 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 #4~#5 are reassigned to URLLC UE. In this case, gNB would deliver a UL grant to eMBB UE scheduling partial retransmissions in later slot such as symbol #2~#5 in slot n+4. The pre-empted resource is 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. Once eMBB UE detects the UL grant scheduling retransmission and the timeline is satisfied, the eMBB UE would stop mapping the encoded bits to the pre-empted resources and retransmit the corresponding bits on the retransmission resources. In the illustration in Figure 1, pre-empted resource set equals to resource set for retransmission, and is larger than URLLC transmission resource set.


Figure 1: Workflow of the UL grant serving as UL cancelation indication
Proposal 1: It is supported that UE specific PDCCH is used as UL cancelation indication and the UE resumes the remaining transmissions afterwards. Specifically, UL grant scheduling retransmissions for eMBB UE can serve as the UL cancelation indication.
Proposal 2: If the first uplink symbol of the pre-empted physical resource which is indicated by the UL grant for retransmission / the physical resource defined by the time domain resource allocation field in the earlier UL grant, starts no earlier than at symbol L3 then the UE would stop mapping the encoded bits to the pre-empted physical resource, and transmit the unmapped bits on the retransmission physical resources assigned by the UL grant for retransmission, 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 UL grant scheduling eMBB retransmission.
· 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. Specifically, UL grant scheduling retransmissions for eMBB UE can serve as the UL cancelation indication.
Proposal 2: If the first uplink symbol of the pre-empted physical resource which is indicated by the UL grant for retransmission / the physical resource defined by the time domain resource allocation field in the earlier UL grant, starts no earlier than at symbol L3 then the UE would stop mapping the encoded bits to the pre-empted physical resource, and transmit the unmapped bits on the retransmission physical resources assigned by the UL grant for retransmission, 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 UL grant scheduling eMBB retransmission.
· pre-empted physical resource and retransmission physical resources are both indicated by the UL grant for retransmission.
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