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Introduction
In RAN1 1801AH, the following has been agreed for power control for CA [1]:
Agreement:
Virtual PHR for non-scheduled serving cell for CA/DC case is supported
·  For PHR reporting for multiple cells, if the UE does not transmit PUSCH in PUSCH transmission period i for carrier f of serving cell c, the UE computes power headroom for a Type 1 report as 

· MPR=0dB, A-MPR=0dB, P-MPR=0dB for serving carrier f of cell c
· FFS: how to determine j, q_d and l

In this document, we discuss how to determine j,qd, l for virtual PHR for PUSCH.
In RAN1 92bis, the following agreement on virtual PHR was made [2].
Agreement:
Default parameter setting for virtual PHR
   How to set {j, qd, l}
· [bookmark: _Hlk511820611]For j, P0alphasetindex = 0 of p0-pusch-alpha-setconfig
· For qd, pusch-pathlossreference-index = 0 of pusch-pathloss-Reference-rs
· [bookmark: _Hlk511820652]For l, l =0
· Note: If the UE is configured with multiple UL BWPs, j, qd, l corresponding to lowest BWP ID are used

In this document, we discuss PHR in the case of CA.

[bookmark: _Ref473802466][bookmark: _Ref462669569]PHR for NR CA
As specified in TS 38. 321, UE determines if a PHR is calculated based on an actual transmission or a reference format by compare the timing of the corresponding DCI and PHR trigger.  On the other hand, it is specified in TS38.213 that an actual PH is reported if there is UL transmission in the cell and a reference PH is reported otherwise. The following is extracted from TS38.321
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.
In Figure 1, since DCI 1 is the first DCI received after PHR trigger and DCI 2 comes after DCI 1, actual PH is reported for the cell in which PUSCH 1 is transmitted and virtual PH is reported for the cell in which PUSCH 2 is transmitted. 

[image: ]
Figure 1 DCI and PHR trigger.

Proposal 1: RAN1 to change the text in TS38.213 to be consistent with TS 38.321 on how UE determines whether PH value for an activated Serving Cell is based on real transmission or a reference format.
Note that PHRs need to be encoded together with UL data, they need to be available before the encoding process starts as shown in Figure 2. At the time of PHR calculation, the UL transmissions whose DCIs come later than the first DCI after PHR trigger may not be available, and consequently their impact on MPR and A-MPR. To avoid the timeline problem,  we have the following proposal.

Proposal 2: When calculating the PHR of a cell based on a real transmission, transmissions whose DCI come after the first DCI after PHR trigger are ignored.



Figure 2 PH calculation and reporting timeline. 

In the case of mixed numerology, there could be more than one UL transmissions of a cell with higher subcarrier spacing (SCS) overlap with a UL transmission with lower SCS. In such case, only the PH corresponding the first transmission is reported. If there is a UL transmission in the second slot but not in the first slot, a virtual PHR is reported for the cell. 

Proposal 3: In the case of mixed numerology, only the PH of the first slot of higher SCS that overlaps with the slot of the UL transmission that carries the PHR is reported. 


[bookmark: _Hlk510725863] 


Conclusions
In this document, we have discussed some remaining issues of  PHR for NR CA and made the following proposals.
Proposal 1: Proposal 1: RAN1 to change the text in TS38.213 to be consistent with TS 38.321 on how UE determines whether PH value for an activated Serving Cell is based on real transmission or a reference format.
[bookmark: _GoBack]
Proposal 2: When calculating the PHR of a cell based on a real transmission, transmissions whose DCI come after the first DCI after PHR trigger are ignored.

Proposal 3: In the case of mixed numerology, only the PH of the first slot of higher SCS that overlaps with the slot of the UL transmission that carries the PHR is reported.
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1 / 1   3GPP TSG RAN WG1 Meeting #93     R1 - 18 0 7373   Busan, Korea, May 21 st   –   25 th , 2018    Agenda item:   7 . 1. 6 .2   Source:    Qualcomm Incorporated   Title:     Remaining Issues on  Power Control for NR CA   Document for:   Discussion /Decision   1   Introduction   In RAN1  1801AH ,  the following has been agreed for  power control for CA   [1] :   Agreement:   Virtual PHR for non - scheduled serving cell for CA/DC case is supported   –     For PHR reporting for multiple cells, if  the UE does not transmit  PUSCH   in  PUSCH   transmission period  i   for carrie r  f   of  serving cell  c ,  the UE computes  power headroom for a Type  1   report  as   

 

) ,( ) ( ) ( ) ( ) (

~

) , , ,(

, , , O_PUSCH, ,, CMAX type1,

li f q PL j j P i P l q j i PH

cf d cf cf f,c cf d f,c

     

  •   MPR=0dB, A - MPR=0dB, P - MPR=0dB for serving carrier  f   of cell  c   •   FFS: how to determine j,  q _d and  l     In this document, we discuss  how to determine  j,q d , l   for virtual PHR for PUSCH .   In RAN1 92bis, the following agreement on virtual PHR was made [2].   Agreement :   Default parameter setting for virtual PHR       H o w to set {j, q d , l}   –   For j, P0alphasetindex = 0 of p0 - pusch - alpha - setconfig   –   For q d ,  pusch - pathlossreference - index = 0 of pusch - pathloss - Reference - rs   –   For l, l =0   –   Note: If the UE is configured with multiple UL BWPs, j, qd, l corresponding to lowest BWP ID are used     In this document, we discuss PHR in the case of CA.     2   PHR  for NR   CA   As specif ied in TS 38. 321,  UE determines if a PHR  is  calculated based   on  an  actual  transmission  or  a  reference  format   by  compare   the timing of the corresponding DCI and PHR trigger.    On th e other hand,  it is specified in TS38.213 that  an actual  PH is reported if there is  UL transmission in the cell   and a reference PH is reported otherwise.  The following is extracted  from TS38.321   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.  

