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Introduction
The work item of “Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)” was approved in the previous RAN #83 meeting [1] and revised in [2]. There are the following objectives for PUSCH enhancements:
· Enhanced multiplexing considering different latency and reliability requirements (RAN1): 
· •	UL inter UE Tx prioritization/multiplexing
The following conclusions were reached in the previous meetings:
	Agreements:
· Upon detecting an UL cancelation indication, at least stop without resuming is supported
· FFS whether and how to support stop with resume 
Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH
Agreements:
· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI
· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication.   
Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Agreements:
· Reuse the existing methods for search space configuration to support UL CI monitoring
· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Agreements:
· The UE DCI size budget is not increased by UL CI monitoring
· Further discuss methods to reduce the UE monitoring for UL CI, e.g. 
· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· Conditions for eMBB UE UL CI monitoring:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Option 2: UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 
· Other conditions?
· Others?
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Agreements:
· Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported
· Except:
· SRS can still be transmitted on the non-cancelled symbols (conditioned on if SRS can be pre-empted)
· FFS for the PUSCH repetition (Rel-15 & Rel-16) case
· FFS for the PUCCH repetition case (conditioned on if PUCCH can be pre-empted)
· FFS whether another PUSCH can be scheduled in non-pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
Agreements:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
Agreements:
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
· FFS whether the processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS whether the processing time requirement for UL cancelation indication shorter than N2 as defined in Rel-15 UE cap#2 as can also be supported an UE capability 
Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication


In this contribution, we will discuss some details about enhanced inter UE Tx prioritization/multiplexing for URLLC.
Discussion
UL transmissions cancelled by the UL cancelation indication
It was agreed that at least group common DCI for cancelation indication is supported. One of the advantages of the group common DCI is it is possible to cancel other signals/channels than PUSCH. About which other channels could be cancelled with the indication, there are the following agreements in the previous meeting:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
The cancelled channel is considered less urgent than the aggressor channel. However, which channel is more urgent maybe different for each UE or for each channel type. For example, if PUCCH is cancelled and HARQ-ACK was carried in this PUCCH, the corresponding DL transmission would be impacted while if only CSI was in the cancelled PUCCH, maybe the impacts to DL transmission could be marginal. Cancelling PRACH would impact other UEs link connection. However, it is also possible some UL URLLC service is more urgent than other UEs PUCCH carrying HARQ-ACK or even PRACH. Even PUSCH may be not always be cancelled since it is possible there is UCI on it , or it is for UCI transmission and no UL-SCH on it, or the PUSCH is MSG 3 PUSCH, when cancelling indication is received the PUSCH. To our understanding, the gNB should have much idea about which UE’s which channel should be prioritized. Since the cancelation indication could be group common for the UEs within the group, it is proposed to consider flexible channel-specific and UE-specific configuration of which channels are to be cancelled by the UL cancelation indication.


[bookmark: _Ref16585408]Figure 1 Channel-specific and UE-specific configuration with the UL cancelation 
As the example shown in the Figure 1, UE1, UE2, and UE3 is within one group and indicated “cancellation”. Besides, UE1 is preconfigured “cancellation” valid to any kind of channels. For UE2, it is preconfigured “cancellation” is valid to its PUCCH, PUSCH, and SRS while invalid to its PRACH. For UE3, “cancellation” is configured to be valid to PUSCH without UCI, PUSCH carrying CSI while invalid to PUSCH carrying HARQ-ACK, PUCCH, PRACH, and etc. UE1, UE2, and UE3 was transmitting PUCCH, PRACH, and PUSCH with HARQ-ACK respectively when the group common DCI for “cancellation” is received and the indicated resources for cancellation are overlapped with the three UE transmission. These three UEs have respective actions according to its own configuration. UE1 stops PUCCH, UE2 keeps transmitting PRACH and UE3 keeps transmitting the PUSCH with HARQ-ACK. With the channel-specific and UE-specific configuration of which channels are to be cancelled by the UL cancelation indication, gNB could properly control the UL channels for each UE with the corresponding prioritization.
Proposal 1: Channel-specific and UE-specific configuration of which channels are to be cancelled by the group common DCI for cancelation indication.
Monitoring of UE specific cancelation indication
It was FFS whether or not to support UE-specific DCI for cancelation indication in addition to group common DCI.
To our understanding, other than lower overhead when the number of UE to be cancelled is small and better performance due to accurate beamforming, UE-specific indication could be more flexible from the monitoring perspective. Monitoring group common DCI has to be frequent to avoid postpone URLLC transmission without priori information. If UE-specific cancelation indication is supported, the corresponding monitoring occasion could be based on the UL grant monitoring occasion or based on the configured PUSCH occasion when CG PUSCH cancelation is allowed. With this complementary, monitoring of group common cancelation indication could be relatively infrequent and make the UE power assumption efficient.
Observation 1: UE specific cancelation indication benefits the PDCCH monitoring complexity of group common cancelation indication.
Proposal 2: Considering UE specific cancelation indication as the complementary of group common DCI.
Conclusion
In this contribution, we discussed details about enhanced inter UE Tx prioritization/multiplexing for URLLC. The following proposals are reached:
Proposal 1: Channel-specific and UE-specific configuration of which channels are to be cancelled by the group common DCI for cancelation indication.
Proposal 2: Considering UE specific cancelation indication as the complementary of group common DCI.
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