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1 Introduction
Some progress on power sharing in NSA operation have been made in RAN1#90, and the related agreements  can be found as follow:

----------------------------------------   Agreements made in RAN1#90----------------------------------------------
· At least for LTE-NR NSA operation
· Maximum allowed power values for LTE (P_LTE) and NR (P_NR) are set separately
· i.e., when UE is configured for NR, P_LTE can be configured up to P_cmax and  P_NR can be configured up to P_cmax. 
· e.g. P_LTE + P_NR > P_cmax or P_LTE + P_NR = P_cmax
· Signaling details for P_LTE, P_NR are left to RAN2, RAN4.
· Note: ‘P_cmax’ is a limit that is similar to ‘The configured maximum UE output power’ that was specified for LTE.
· Note: The network will still have flexibility to prioritize or reserve certain NR transmission power depending on network implementation
· All UEs are mandated to handle P_LTE + P_NR = P_cmax while handling of P_LTE + P_NR > P_cmax depends on UE capability
· At least, when DL/UL LTE sTTI/reduced UE processing time based operation is not configured for the UE, if total transmit power exceeds P_cmax when there is simultaneous NR and LTE UL tx, 
· For NR, UE scales down/drops NR transmission and NR power scaling details are left to UE implementation (note: it is not intended to have RAN4 test from RAN1 perspective)
· If there are two or more UL carriers, the power scaling or tx dropping can be performed for each of the UL carriers separately or jointly up to UE implementation
· For LTE, no change in power control procedure
· FFS the case when DL/UL LTE sTTI/reduced UE processing time based operation is configured for the UE
· The following is FFS
· The case when P_NR is configured such that P_NR < P_cmax, and UE can use power up to P_cmax in NR when it knows that there will be no UL transmission in LTE by semi-static configuration (e.g., measurement gap, DL/UL configuration)

----------------------------------------   Agreements made in RAN1#90----------------------------------------------

Based on the agreements above, the intention of this contribution is to discuss the power control from RAN2’s point of view.
2 Discussion
Power control for UL transmission in LTE DC
In LTE DC, the power control for UL transmission is configured by PowerCoordinationInfo which includes p-MeNB, p-SeNB and powerControlMode[2]. And the guaranteed uplink transmission power of UE in MeNB and SeNB, should be calculated by p-MeNB and p-SeNB. PHRs of all the activated serving cells should be reported to both of the two eNBs. MeNB and SeNB could control the transmission power of UE according to the PHRs. On the other hand, there’s no directly relation or limitation between p-MeNB and p-SeNB. If the real transmission power in one eNB or both eNBs exceed/less than the guaranteed value, or if total transmit power exceeds P_cmax, some power ramping rules have defined in LTE. 
6.2.2	Message definitions
–	RRCConnectionReconfiguration

PowerCoordinationInfo-r12 ::= SEQUENCE {
	p-MeNB-r12							INTEGER (1..16),
	p-SeNB-r12							INTEGER (1..16),
	powerControlMode-r12				INTEGER (1..2)
}
 
Power control for UL transmission in NR
Based on the LS from RAN1[1], it can be observed that the UL transmission power sharing between LTE and NR in NSA operation should be allowed and the maximum allowed power values for LTE(P_LTE) and NR(P_NR) could be set separately according to, and both P_LTE and P_NR can be configured up to P_cmax.  
Proposal 1: The power sharing between LTE and NR is allowed in NSA operation and the maximum allowed transmission power for LTE(P_LTE) and NR(P_NR) should be configured separately, and both P_LTE and P_NR can be configured up to P_cmax.

The support of PHR in NR
In LTE, the Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission or SRS transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell. Since both the CA and DC will still be supported in NR, UL-SCH transmission or UL-SCH and PUCCH transmission should be supported in NR too. The PHR procedure should be reused in NR. 
The PHR MAC CE is one byte at first. It’s extended to support 8 serving cells in CA, and 32 serving cells later. Regardless how many serving cells should be supported in NR, it’s useful to keep all of these three types of PHR to PHR signalling save. 
Proposal 2: The PHR procedure should be supported in NR, and the power headroom information will still be carried in MAC CE.

The trigger of PHR in NR
The triggers of PHR in LTE are defined in [3]:
	-	prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
-	periodicPHR-Timer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink;
-	addition of the PSCell;
-	prohibitPHR-Timer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this TTI for any of the activated Serving Cells of any MAC entity with configured uplink: 
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
NOTE:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.
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Proposal 3: PHR trigger conditions defined in LTE should be reused in NR.
3 Conclusion
Based on the analysis above, we give our proposals as follow:
Proposal 1: The power sharing between LTE and NR is allowed in NSA operation and the maximum allowed transmission power for LTE(P_LTE) and NR(P_NR) should be configured separately, and both P_LTE and P_NR can be configured up to P_cmax.
Proposal 2: The PHR procedure should be supported in NR, and the power headroom information will still be carried in MAC CE.
Proposal 3 PHR trigger conditions defined in LTE should be reused in NR.
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