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1 Introduction
The document summarises some discussion points for support of UL inter UE Tx prioritization/multiplexing. 
2 Offline outcome

The offline discussion focused on the scenario and proposals captured in section 3.1. Section 3.2 and 4 were not discussed during offline due to time limitation. 
As an outcome from offline, following are proposed for online session.
· Proposal:

· RAN1 to study the potential UE UL cancelation mechanisms, including at least the following aspects
· The potential mechanisms may include UE UL cancelation 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
· Performance study of the potential mechanisms using Re-15 mechanisms as the performance benchmark
· Proposal:
· RAN1 to study the following potential enhancements

· UL power control enhancements

· Other mechanisms to enhance the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE
· Performance study of the potential enhancements using Re-15 mechanisms as the performance benchmark
3 Scenario 1: inter UE multiplexing between a grant-based UL transmission and another grant-based UL transmission
gNB may schedule an UE (e.g. URLLC UE) to transmit over a time/frequency resource that overlaps with an already scheduled UL transmission from another UE (e.g. eMBB UE). To support efficient UL multiplexing between the UEs in this case, the proposed solutions include:
3.1 UE UL cancelation
In this case, to ensure the transmission reliability of a high priority traffic, an UE is indicated to cancel the scheduled UL transmission, which has collision with another UE UL transmission. Such UE UL cancelation is for Rel-16 UEs, if supported. 
3.1.1 Proposals from contributions
· Proposal 1: UL cancelation indication
· A Rel-16 UE may be indicated by gNB to cancel part or whole of a previously scheduled UL transmissions

· Proposal 2: UL continuation indication
· A Rel-16 UE may be indicated by gNB to continue or stop a previously scheduled UL transmission

· Proposal 3: UL re-scheduling

· A Rel-16 UE may be indicated by a re-scheduling grant or indication to cancel a previously scheduled UL transmission and start another UL transmission on a different time/frequency resource
· gNB processing time for re-scheduling is to be discussed
3.1.2 Issues to be addressed
Following issues are to be addressed, if the UE UL cancelation is to be supported in Rel-16

· Performance study of the UE UL cancelation options using Re-15 mechanisms as the performance benchmark

· Physical channel used for the UL cancelation indication 

· PDCCH

· Other type of physical channel/signal, e.g. a sequence based signal
· UE Processing timeline for the indication of  UL cancelation/continuation/re-scheduling
· The processing time for the indication can be less than or equal to N2 as defined for Rel-15 UE capability#1 
· The processing time is defined from the last symbol carrying the indication for UL cancelation until the time when UE is able to cancel the UL transmission
· UE monitoring behaviour for the UL cancelation indication
· The UE monitoring periodicity should be less than a slot
· UE may only be required to monitor the indication for UL cancelation/continuation/re-scheduling after a UL grant is detected until the corresponding UL transmission has been finished
· This is similar to what was done for Rel-15 UE monitoring of DL pre-emption
· UE PDCCH monitoring capability, if the UL cancelation indication is by PDCCH
· Maximum number of non-overlapping CCEs per slot
· In Rel-15 the CCE limit is [56,56, 48, 32]for [15kHz, 30kHz, 60kHz, 120kHz]respectively
· Supported PDCCH aggregation levels for the eMBB UE UL cancelation DCI

· Maximum number of Blind decodes per slot
· Methods to ensure the reliability of the indication for UE UL cancelation
· Both miss detection and false alarm should be considered
· Solutions to enhance URLLC PDCCH reliability may be used for the DCI for UL cancelation, if the indication is by PDCCH
· Reliability should also be considered if the indication is by other physical channel or signal.
· Percentage of UEs supporting this feature
The followings were not discussed during offline due to time limitation

------------------------------------------------------------------------------------------------------------------------------------------------
3.2 UL power control
In this case, a UE is NOT required to cancel the scheduled UL transmission, which has collision with another UE UL transmission with higher priority traffic. Decrease of the UE UL transmission power and/or boost of the other UE UL transmission power is used to ensure the reliability of the UL transmission from UE with higher priority traffic.
3.2.1 Proposals from contributions
· Proposal 1: Decrease of UL transmission power from the UE with lower priority traffic
· Proposal 2: Boost of UL transmission power from the UE with higher priority traffic
· Proposal 3: Hybrid of option 1 and 2

3.2.2 Issues to be addressed

· Performance study of the UE UL cancelation options using Re-15 mechanisms as the performance benchmark

· Impact to UL transmission reliability for the UE with higher priority traffic due to 

· Colliding of the two UE transmission over the same time/frequency resource
· Inter-cell interference increase caused by UE UL transmission power boost
· How the decrease of UE UL transmission power or boost of UE UL transmission power is signalled to UE?
· Semi-static configuration of UE UL transmission power reduction or UE UL transmission power boost?
· Dynamic signal of UE UL transmission power reduction or UE UL transmission power boost?
· Monitoring periodicity/capability, processing timeline for the dynamic signalling for the UE power decrease or UE power boost? (similar to UL cancelation)
· How to ensure the reliability of the dynamic signalling for UE power decrease or UE power boost?

· Feasibility of decrease UE transmission power or boost UE transmission power when the transmission is on-going
4 Scenario 2: inter UE multiplexing between a grant-based UL transmission and another grant-free UL transmission
gNB may schedule a UE to transmit over a time/frequency resource that overlaps with a configured grant-free resource for another UE, thus the scheduled UE transmission may collides with a grant-free transmission from another UE. To support efficient multiplexing in this case, the proposed solutions include:
4.1 Proposals from contributions
Following options were proposed from contributions, how each option works and the details should be clarified further. 

· Proposal 1: UE transmission power boosting or UL transmission reduction by semi-static configuration (R1-1808916,  R1-1809100)
·  UE wither lower priority traffic may be configured with a set of time/frequency resource on which it should transmit with a reduced power
· UE with higher priority traffic may be configured with a set of time/frequency resource on which it should transmit with a boosted power. 
· Proposal 2: Indication to the UE with grant-free transmission for collision avoidance (R1-1808344, R1-1808868)
· UE with grant-free transmission may be indicated to switch to a different resource
· Proposal 3: Indication to the UE with grant-based transmission for collision avoidance (R1-1808447)
· UE with grant-based transmission may be indicated to switch to a different resource, e.g. re-scheduling
· Proposal 4: DTX transmission manner for the UE with grant-based transmission to avoid fully overlapping with the other UE with grant-free transmission (R1-1808344)
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