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1. Introduction

Last year RAN1 agreed on some principles for NR UL power for NR CA aspects. These agreements shall be the foundation of RAN4 decisions concerning the Pcmax for NR CA related requirements.
For convenience, we are listing here the RAN1 agreements from meeting #91, November 2017:

“Remaining details on NR UL power control – CA aspects

Focus on CA aspects
R1-1721422         Offline summary of UL power control – CA aspects   Samsung

Revised to R1-1721548
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.”

2. Discussion
We will take each case from the above agreement and try to assimilate it to RAN4 use cases.
2.1 Case 1 applicability in RAN4
We can observe that there are two main cases. For case 1 the CCs have the same numerology and overlapping transmissions start at the same time and have the same PUSH/PUCCH duration. This case can be assimilated to a synchronous case that looks like intra-band contiguous or non-contiguous NR CA with a single PA.

Observation 1: Case 1 from RAN1 agreement can be assimilated to intra-band contiguous or non-contiguous with a single PA UE implementation.
For this case we can apply the LTE CA intra-band requirement since everything looks the same from the UL transmission point of view.

Proposal 1: For Case 1, meaning same numerology across synchronous CCs having the same PUSCH/PUCCH durations, intra-band contiguous and non-contiguous LTE CA requirements can be reused with the appropriate NR spec parameters pointers.
2.2 Case 2 applicability in RAN4

Case 2 looks like the LTE CA inter-band with CGs with partially overlapping transmissions. 

Observation 2: Case 2 from RAN1 agreement can be assimilated to inter-band with two PA UE implementation.
For this reason, we believe that inter-band LTE CA can be reused.

Proposal 2: For Case 2, meaning overlapping UL transmissions and different numerologies inter-band LTE CA requirements can be re-used with the appropriate NR spec pointers.
3. Conclusion 

In this contribution, the following observations and proposals were made:
Observation 1: Case 1 from RAN1 agreement can be assimilated to intra-band contiguous or non-contiguous with a single PA UE implementation.
Proposal 1: For Case 1, meaning same numerology across synchronous CCs having the same PUSCH/PUCCH durations, intra-band contiguous and non-contiguous LTE CA requirements can be reused with the appropriate NR spec parameters pointers.
Observation 2: Case 2 from RAN1 agreement can be assimilated to inter-band with two PA UE implementation.
Proposal 2: For Case 2, meaning overlapping UL transmissions and different numerologies inter-band LTE CA requirements can be re-used with the appropriate NR spec pointers.
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