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1 Introduction
For the initial deployment of NR, it is likely that the gNB will work together with eNB, where eNB serves as the MeNB and gNB serves as the SgNB. For this setup of option 3c, power headroom report (PHR) is worthy of the discussion due to the coupling of the PHs. 
For SA NR, current discussion in stage-3 UP includes PHR for beam operation and PHR under different numerologies. This paper discusses the PHR procedures for EN-DC.
2 Discussions

The Power Headroom reporting procedure is used to provide the serving eNB/gNB with information about
· the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission;

· the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell.
In LTE, the following triggers have been defined for PHR；
	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
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.


Table 1: triggering condition for PHR in LTE
Based on the current discussion on SA NR PHR and the legacy PHR procedure, we discussion the PHR in EN-DC in the following.
1.1 Triggering for PHR in EN-DC
In LTE, the triggers for LTE and LTE-DC have been listed in Table 1 in red. For LTE-DC, a new trigger of addition of the PSCell. The reason is the power management situation will be changed with the PSCell addition, similar to SCell activation in CA. Moreover, PSCell addition also happens in case of SCG change in addition to the case when the whole SCG is added, where the existing trigger, i.e., reconfiguration of the power headroom reporting, applies. 
For the current discussion on PHR in stage-3 UP, it has not been discussed yet what triggering conditions will be adopted in NR. Furthermore, with regards to the high frequency data transmission, current discussions are focusing on the new triggering conditions [2-3]. However, it has not been decided either if new triggers will be adopted for beam-related operations. Hence, for EN-DC we make the following proposal: 
Proposal 1: The triggers for LTE-DC should be adopted as baseline for EN-DC.
1.2 Single or double triggering for the two MAC entities?

Here, by double triggering for a certain trigger, we mean it is possible that PHR can be possibly triggered by the other cell group. In LTE-DC, it has been agreed that (a) Pathloss change, P-MPR change, and SCell activation triggers PHR for both MAC entities; (b) Periodic, PSCell addition, and Reconfiguration triggers PHR to corresponding MAC entity, which is highlighted in yellow in Table 1. 
Observation 1: The general principle for single/double triggering is: PHR should be triggered if the triggering condition has impacts on both eNBs. 
However, for the new triggering condition of addition of the PSCell, as can be observed form Table1, it is only agreed that the PHR should be send towards SeNB. It is not clear why the trigger does not apply for both MAC entities. While at the same time, it is agreed that when a SCell is activated, the PHRs for both MeNB and SeNB shall be triggered. In EN-DC, we may consider to trigger the PHR for both MeNB and SgNB upon PSCell addition.
Proposal 2: It should be FFS whether or not PHR should be triggered to both MeNB and SgNB upon PSCell addition for EN-DC.
Furthermore, for the NR beam management, although agreement has not been made, it is likely that new PHR trigger will be adopted for beam pathloss change, beam change, beam set addition/removal and beam activation/deactivation, etc. With regards to these new triggers, we also need to consider whether they should trigger PHR in both cell groups or only the cell group that they belong to, i.e., single/double triggering. Moreover, in addition to the principle of single/double triggering we have specified in observation 1, we also need to take the overhead of PHR into consideration when considering single/double triggering. This is because due to the foreseeable frequent change in channel condition for high frequency transmission, triggers related to the channel condition change may be triggered frequently. And if the trigger will be double trigger, it will further increase the overhead for PHR transmission. Based on the above discussions, we make the following proposal:
Proposal 3: When the triggering conditions for PHR relating to beam operation has been confirmed, RAN 2 should further study whether the triggering condition should be single/double trigger for the two MAC entities. 
3 Conclusion
In this contribution, we discuss the PHR procedure in EN-DC. The following observation has been made:

Observation 1: The general principle for single/double triggering is: PHR should be triggered if the triggering condition has impacts on both eNBs. 
The following proposals have been made:
Proposal 1: The triggers for LTE-DC should be adopted as baseline for EN-DC.

Proposal 2: It should be FFS whether or not PHR should be triggered to both MeNB and SgNB upon PSCell addition for EN-DC.

Proposal 3: When the triggering conditions for PHR relating to beam operation has been confirmed, RAN 2 should further study whether the triggering condition should be single/double trigger for the two MAC entities. 
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