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1 Introduction

The following agreements and working assumption were reached in RAN1#91 for UL power control in NR CA.

Agreement
· In Case 1, (CCs/uplinks configured for UE have same numerology and overlapping transmissions between different CCs/uplinks with same starting time and same PUSCH/PUCCH transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving cells,

· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of SCell

· Within a same priority level, PCell is prioritized over SCell.

· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax. Exact scaling or dropping is left to UE implementation.

· Note: different priority of SRS used for carrier switching can be discussed further. 

Working  Assumption
· In Case 2, (CCs/uplinks configured for UE have same or different numerologies and partially overlapping transmissions between different CCs/uplinks and same/different transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving CCs/uplinks,

· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of Scell

· Within a same priority level, PCell is prioritized over Scell

· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax.

· Note: different priority of SRS used for carrier switching can be discussed further

· Scaling or dropping of the whole or part(s) of a transmission is left to UE implementation.

· Note: If the aggregated transmission power does not exceed Pc_max within any part of a transmission that overlaps with other transmission(s), the transmission is considered as non-power limited case.

· Note: power control with look-ahead is not required at UE.

Agreement
· For PRACH, PUSCH, PUCCH, and SRS, all power control parameters are configured per serving cell/uplink
This contribution considers the above working assumption and remaining aspects related to UL PC for a UE configured with NR CA. 

2 Remaining UL PC Aspects in CA
The main issue for UL PC in CA is whether or not UL PUSCH/PUCCH transmissions always have a same starting symbol and duration – respective numerologies are rather irrelevant. The challenging case is the one for “partial overlapping’ where a UE has ongoing PUSCH/PUCCH transmissions when the UE starts a PUSCH/PUCCH transmission. Dynamic power sharing is not generally possible in this case as a UE will need to change/reduce a power from an ongoing transmission thereby introducing phase discontinuity and degradation in reception reliability. 
The case of partially overlapped UL transmissions is similar to asynchronous dual connectivity in LTE and minimum guaranteed power could be considered (similar to LTE DC, look-ahead is not deemed generally possible). However, for dual connectivity, there are two cell groups (CGs) and PUSCH/PUCCH transmissions in each CG have a same starting symbol and duration. In NR CA, the design problem is more general as each cell can effectively be a CG and therefore, the number of CGs is potentially same as the number of cells. 

Although providing a minimum guaranteed power per CG could potentially offer some operational advantages than direct power scaling according to a channel priority, corresponding studies can be further considered in phase 2, potentially in conjunction with NR-NR dual connectivity.

Considering the above, the working assumption from RAN1#91 can be confirmed with the condition that the least priority for power allocation to a PRACH transmission on the SCell be revisited. Additional aspects for the power prioritization among different channels/signals are the LTE ones of prioritizing A-SRS over P/SP-SRS and prioritizing SRS transmission on a cell without configured PUSCH/PUCCH transmissions by a UE over a same type of SRS transmission on a cell with configured PUSCH/PUCCH transmissions by the UE.
3 Conclusions

This contribution considered remaining aspects for UL power control in NR CA and proposes the following 
Proposal: Confirm the WA from RAN1#91 and further consider the prioritization rules for power allocation to transmissions of different channels/signals.   
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