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1 Introduction
In the RAN1#91 meeting, UL power control framework for NR carrier aggregation (CA) was further discussed and some agreements and working assumption were made as follows [1]: 

	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


In this contribution, we provide our views on remaining details of NR CA power contro to finalize the RAN1 specification.   
2. Discussion
NR supports different numerologies and slot durations of PUSCH transmission on the different CCs, targetting to diverse use case and service types, i.e. enhanced throughput, coverage and low latency. To simplify the power control discussions, two cases were categorized as follows: 

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), as depicted in FIG.1a. 
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), as depicted in FIG.1b. 
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Figure 1: Two different cases for NR CA power control operations


It is feasible to support dyanamic power sharing operation by reusing LTE CA power control framework in Case 1 to maximize power efficiency. However, support dynamic power sharing for case 2 appears to be very challenging because we need to consider the priority of the two overlapping subframes when deciding the priority of the current transmission, which would make the process complicated and would require faster processing time in the UE.  

The UL power control schemes for Case 2, especially how to handle the power limitation situation, have been extensively studied. One common observation for Case 2 is that look-ahead operation should not be required at UE due to large timing difference between two overlapping UL transmissions. Bearing this in mind, we are of the opinion that work assumption made in RAN1 #91 meeting should be confirmed.   
Proposal: 
· Confirm the working assumption made for Case 2 and look-ahead is not required at UE.  
3. Conclusions

In this contribution, we discussed the power limitation handling for case 2 and propose the following:  
Proposal: 
· Confirm the working assumption made for Case 2 and look-ahead is not required at UE.  
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