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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _GoBack]For UE supporting both eMBB and URLLC services, the UE may need to dynamically change its power control loop to ensure the transmission related to high priority data. However, Rel-15 does not support dynamic switching Tx power (e.g. open loop parameters P0 and alpha, etc.) for PUSCH/PUCCH based on service (i.e. eMBB and URLLC) especially when SRI is not configured[1].
In this contribution, we discuss the UL power control enhancement for URLLC targeting the intra-UE eMBB/URLLC service multiplexing case.
2. Discussion on UL power control
In Rel-15, SRI trigger state can be used to indicate P0/alpha(j), pathloss reference(q_d) and close loop process(l) if SRI field is present. However, in FR1 the SRI field may not be configured thus it cannot be used to indicate switching of different power control sets. Even if the SRI field may be configured in some scenarios, it is used for UE Tx antenna swtiching or beams switching purpose thus cannot be used for switching separate power control sets targeting eMBB and URLLC, respectively. 
One possible solution is to predetermine one set of PC parameters used for the case without SRI configured, however, this may not satisfy all cases, for example power control cannot be adapted to the different reliability requirment for PUSCH transmissions for different logical channels, i.e. eMBB and URLLC. The only thing network can do is to configure single power control set targeting URLLC requirement, which means high Tx power will be used even for eMBB transmsision, resutling increased interferece and degraded system robustness for URLLC. 
Therefore, service/logical channel dependent power control parameter determination should be supported. To achieve the above, implicit or explicit indicates PC parameters can be considered for the case without SRI indication. In an implicit way, UE can determines PC parameters based on service type or transmission format. In an emplicit way, an indication field should be additionally introduced in UL DCI to indicate which set of PC parameters can be used. 
Proposal 1:
· One of the following alternatives can be supported for P0/alpha(j), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type (determine by LCP procedure logical channel priority) that is carried on the PUSCH.
· RRC configured the linkage between logical channel and power control parameter set
· Alt2: UE determines UL power control parameters based on transmission format (e.g. transmission duration) for the PUSCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in UL grant for PUSCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
Similar to grant-based PUSCH transmission which is not indicated by fallback DCI and SRI field is not present, when PUCCH-Spatial-relation-info is not configured, implicit or explicit indication PC parameters also should be supported.
Proposal 2:
· In the case of PUCCH-Spatial-relation-info is not configured, one of the following alternatives can be supported for P0(q_u), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type/logical channel which the UCI carried on the PUCCH is associated with.
· RRC configured the linkage between logical channel and power control parameter set.
· Alt2: UE determines UL power control parameters based on transmission format for the PUCCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in DL grant for PUCCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
3. Conclusion
In the contribution, we investigate the power control for URLLC, and propose that,
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1:
· One of the following alternatives can be supported for P0/alpha(j), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type (determine by LCP procedure logical channel priority) that is carried on the PUSCH.
· RRC configured the linkage between logical channel and power control parameter set
· Alt2: UE determines UL power control parameters based on transmission format (e.g. transmission duration) for the PUSCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in UL grant for PUSCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
Proposal 2:
· In the case of PUCCH-Spatial-relation-info is not configured, one of the following alternatives can be supported for P0(q_u), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type/logical channel which the UCI carried on the PUCCH is associated with.
· RRC configured the linkage between logical channel and power control parameter set.
· Alt2: UE determines UL power control parameters based on transmission format for the PUCCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in DL grant for PUCCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
References
[1] 38.213 V15.4.0, Physical layer procedures for control(Release 15)
1/3
