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Dynamic multiplexing between eMBB and URLLC traffic in the DL was specified in Rel-15. However, how to multiplex UL traffic from UE and/or system perspective is to be studied in this release. Following agreements were reached in RAN1 94, and 94b:
Agreements:
· RAN1 to study the potential enhancements for UL inter UE Tx prioritization/multiplexing
· Performance study of the enhanced UL inter UE Tx prioritization/multiplexing mechanisms using Re-15 mechanisms as the performance benchmark
· The use cases and scenarios adopted in L1 enhancements for URLLC are considered for the evaluation of UL inter UE Tx prioritization
· Other factors to be considered such as overhead, capability, etc.
· Study the UE UL cancelation mechanisms, including at least the following aspects
· The potential mechanisms may include 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
· Study the UL power control enhancements
· Study other enhancements for the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE.
Agreements:
· Potential UL power control enhancements are to be studied further:
· Enhanced dynamic power boost for URLLC UE
· Dynamic change of power control parameters, e.g. P0, alpha without SRI configured
· Enhanced TPC, e.g. increased TPC range, finer granularity
· Currently, the need of URLLC UE power change during one transmission instance is not envisioned
· Study the Enhanced dynamic power boost for URLLC UE, including at least the following aspects
· Feasibility of boosting UE power in power limited or interference limited scenarios
· Physical channel/signal used for the signalling 
· UE Processing timeline for the signalling
· UE monitoring behaviours for the signalling
· UE PDCCH monitoring capability, if the signalling is by PDCCH
· Methods to ensure the reliability of the signalling
· Type of gNB receiver should be reported
· Note:
· Other power control enhancements are not precluded. 
· No change of eMBB UE power control scheme is assumed in this study.
In this contribution, we review pros and cons of inter UE multiplexing techniques and suggest studying how to handle intra UE multiplexing (URLLC traffic for eMBB UE) during inter UE multiplexing period (where the eMBB UE is muted to allow URLLC transmissions of other UEs).
Discussion
UL cancellation (pre-emption) of an eMBB PUSCH transmission has been proposed as a candidate for inter UE multiplexing (e.g., eMBB traffic of UE1 and URLLC traffic of UE2) by several companies. The scheme has advantage of ensuring latency (and reliability) of the URLLC traffic by timely muting the eMBB traffic of another UE. The scheme can also be advantageous to eMBB UEs by letting them be scheduled over a wide bandwidth (instead of semi-static bandwidth split between URLLC UEs and eMBB UEs) and only get muted if needed. However, there are costs and disadvantages associated with the scheme: (a) The UL cancellation indication (if explicitly indicated) needs to be monitored quite frequently (at least when the UE has unacknowledged UL eMBB transmission or configured wideband SRS transmission) in a timely manner to be helpful in ensuring latency of URLLC UEs (b) the UL cancellation indication should have a high reliability (c) UL cancellation indication can incur control overhead (d) there could be eMBB UEs in a cell that are not capable of performing UL cancellation operation, which could hurt the URLLC performance if the eMBB and URLLC allocations overlap. UL cancellation has been proposed with different flavors: for instance, completely cancelling eMBB PUSCH, resuming eMBB PUSCH after cancelling a part of PUSCH, pausing eMBB PUSCH for a period or rescheduling eMBB PUSCH.
An alternative scheme for inter UE multiplexing, can be boosting transmission power of URLLC UEs (in case of overlapping eMBB transmission of other UEs). However, power boosting may not be applicable to power limited UEs or may lead to increased inter cell interference. A combination of UL cancellation (with some relaxation of cancellation indication e.g., in terms of timeline, and monitoring frequency) and power boosting may also be used to address inter UE multiplexing. 
[bookmark: _GoBack]In some cases, using an UL cancellation indication may be possible: for instance, when all active eMBB UEs in a cell are capable of UL cancellation operation or when eMBB UEs that are not capable of UL cancellation operation are given non-overlapping resources with URLLC UEs or when eMBB UEs can also have URLLC traffic (and hence would monitor for URLLC DCI) or when a hybrid cancellation-power boosting technique is used.       
In our view, if any form of UL pre-emption (including rescheduling eMBB PUSCH) is used for an eMBB UE, it should be further studied how to address the case that the eMBB UE has URLLC UL transmission colliding with pre-empted period. Such URLLC traffic may be a configured grant PUSCH transmission or could be a dynamically granted URLLC PUSCH (with the URLLC grant coming before or after the UL pre-emption indication).  

Proposal: If any form of UL pre-emption (including rescheduling eMBB PUSCH) is used for an eMBB UE,  it should be further studied how to address the case that the eMBB UE has URLLC UL transmission colliding with pre-empted period.



