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Introduction
In RAN1 91 [1], the following has been agreed for power control for 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.

In this document, we discuss a remaining issue for the PHR for CA.

[bookmark: _Ref473802466][bookmark: _Ref462669569]PHR for CA
For NR CA, UE may not have enough processing time to calculate the actual PH of all active cells in a slot. To solve the problem, reference PH is needed as in the following extract form TS38.321 [2]:
[bookmark: _GoBack]
UE determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the downlink control information which has been received until and including the PDCCH occasion in which the first UL grant is received since a PHR has been triggered.
An example according to the above is depicted in Figure 1, where reference PH of PUSCH 2 is reported since its associated PDCCH 2 comes after PDCCH1, the first PDCCH after PHR trigger.



Figure 1 An example PHR timeline: reference PH is to be reported for PUSCH 2. 

As such, reference PH needs to be defined. 

Proposal 1: For carrier f of an activated cell without a PUSCH transmission or with a transmission with reference PHR as defined in TS38.321, the PH is defined as




with  is calculated assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, and j0, qd0, and l0 are FFS.




Conclusions
In this document, we have discussed PHR for CA and made the following proposal.
Proposal 1: For carrier f of an activated cell without a PUSCH transmission or with a transmission with reference PHR as defined in TS38.321, the PH is defined as




with  is calculated assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, and j0, qd0, and l0 are FFS.
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In Case 1, (CCs/uplinks configured for UE have same numerology and overlapping transmissions between 


different CCs/uplinks with same starting time and sa


me 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
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Within a same priority level, PCell is prioritized over SCell.
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In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest 
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implementation.
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Note: different priority of SRS used for carrier switching can be discussed further. 
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In Case 2, (CCs/uplinks configured for UE have same or different numerologies and partially overlapping 
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Note: different priority of SRS used for carrier switching can be discussed further
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Scaling or dropping of the whole or part(s) of a transmission is left to UE implementation.
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•


 


Note: power control with look


-


ahead is not required at UE.


 


 


In this document, we discuss a remaining issue for the PHR for CA.
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