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In RAN1#94b, it has been agreed to study the potential enhancements for UL inter-UE Tx prioritization and multiplexing as following [1]:
· 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 discuss the potential enhancements for UL inter-UE Tx prioritization and multiplexing to ensure reliability and mechanisms to reduce the inter-cell interference for the URLLC services.  
Discussion
UL Inter-UE multiplexing of eMBB and URLLC
URLLC has higher transmission priority due to the 1ms latency and very high reliability requirement, e.g. 99.9999% reliable. For both sporadic and periodic URLLC traffic, multiplexing with the eMBB UEs can provide better spectrum resource utilization and capacity gain than deploying only static resource partitioning in time or frequency domain between URLLC and eMBB services. 
For grant-based URLLC, the UE shall send a scheduling request for URLLC transmission to the gNB. If the URLLC service’s required resources are occupied by another UE’s eMBB transmission, the gNB can employ enhanced dynamic power boost for the URLLC UE. 
UE is usually power limited, and there are restrictions on the maximum UE transmission power. The gNB can indicate separate power settings to boost a UE’s UL transmission power for URLLC service over eMBB resources. For example, define ‘beta_offset’ (amplitude scaling factor) for the PRBs overlapping with eMBB transmission to enable different EPRE for URLLC transmission, without changing that of other resources. This can immediately combat the interference suffered by the URLLC service due to the multiplexed eMBB transmission, whereas the methods of adjusting open-loop power control parameters or sending closed-loop TPC commands will have slower UE processing timeline. Separate power settings to boost a UE’s UL transmission power for URLLC service is also well suited for the case where the initial grant free URLLC transmission occurs on resources where there is ongoing eMBB transmission. 
The information of the dynamic power boosting (e.g. the ‘beta_offset’) and the corresponding resources (e.g. the part of URLLC transmission which overlaps with eMBB transmission) can be sent to the URLLC UE in the following ways:
1)	semi-statically via RRC signalling
2)	multiplexed with UL grant for URLLC PUSCH transmission
The reliability of PDCCH for such indications may be reduced due to the increased messaging size. Higher aggregation levels required to improve PDCCH reliability would significantly increase the PDCCH blocking rate. Given that Rel-16 URLLC requires higher reliability, a compact DCI shall be supported for the case of UL eMBB and URLLC multiplexing. 
Enhancements for the inter-UE multiplexing of grant-based and grant-free UL transmission
The URLLC UEs may attempt to avoid selecting a grant-free resource setting which has ongoing eMBB transmission. If the precise resource assignments of the eMBB UE(s) are to be sent to the URLLC UEs, the control signalling overhead can be high. However, the gNB shall be able to inform the URLLC UE which of the grant-free resource set has overlapping eMBB transmission, such that the URLLC UE can initiate the grant-free transmission over resources not occupied by the ongoing eMBB transmission. The gNB shall also be able to detect the grant-free transmission of URLLC UE without a scheduling request.
In interference or power limited scenarios, increasing the transmission power of URLLC UE may cause high interference to other UEs, especially at the cell edge; the URLLC UE may have reached its power limit. It is therefore necessary to support that the gNB is able to modify or mute the transmission of the eMBB UE where there is a collision [2].
Observation 1: In interference or power limited scenarios, increasing the transmission power of URLLC UE may not always be feasible. The gNB should also be able to modify or mute the transmission of the eMBB UE where there is a collision.
Proposal 1: Support gNB to apply separate power setting for the URLLC UE’s UL transmission over resources occupied by eMBB UE’s transmission to enable different EPRE.
Handling of inter-cell interference
Multiplexing of eMBB and URLLC traffic is likely to be cell-specific, but the cell-edge high-power UEs’ eMBB transmission can also cause UL interference or cross-link inter-UE interference to their neighbouring cell’s URLLC service. Co-ordinated power boosting and/or muting on the affected time and frequency resources shall be supported to reduce the inter-cell interference for URLLC services. 
The neighbouring gNBs shall be able to co-ordinate the configuration of URLLC resources (and that used by the multiplexed eMBB services) for the cell edge UEs, for example, by exchanging information in fine grain time/frequency allocation and periodicity (SCS, CRB, slots, mini-slots etc). The neighbouring cells should also be able to identify and maintain lists of cell edge UEs with high inter-UE interference, e.g. based on inter-UE RS measurements.
When indication of high interference is received for high priority URLLC service from a neighbouring cell, the serving cell should be able to activate the power reduction or muting of eMBB transmissions over the configured time/frequency domain resources, for a defined time duration and/or periodicity. 
Proposal 2: Support co-ordination of cell edge UE eMBB transmissions over configured URLLC resources of neighbouring cell.
Conclusion
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