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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 SeNB. For this setup of option 3c, power headroom report (PHR) is worthy of the discussion due to the coupling of the PHs. 
	RAN1 #NR AH2 Agreements:

· Regarding power sharing for LTE-NR dual connectivity, support at least semi-static power sharing between LTE and NR
· FFS details

· Discuss further whether or not to support dynamic power sharing between LTE and NR

· Discuss further impacts due to other factors, e.g., different TTI lengths, channel/service types, synchronous vs. asynchronous, different processing latency for LTE vs. NR, assumption regarding communication between NR vs. LTE at UE, specification impact to LTE (if any) and/or NR, etc. 

RAN1 #99 Agreements:

· 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


Furthermore, in the previous RAN-P meeting, the following way-forward has been endorsed for dynamic power sharing MCG and SCG in EN-DC
	RAN-P Agreements:

· Proposal 1
· Agree to introduce Rel-15 capability signaling to indicate whether the UE supports dynamic EN-DC power sharing

· Dynamic power sharing means that the UE can operate with P_LTE + P_NR > P_powerclass configuration 

· Agree that the intent is to make dynamic EN-DC power sharing mandatory at a future time

· Check any possible updates on status above in March

· Proposal 2
· For UEs without dynamic LTE-NR power sharing capability, the support of single UL operation (Operation A with Case 1 in Slide 5) is mandatory with capability signaling Single UL operation is optional for dynamic power sharing capable UEs


In this paper, compare with the previous discussion, we also discussed the PHR in terms of the power sharing between MN and SN, based on the latest RAN 1 agreement. 

2 Discussions

In the previous meeting in RAN1, it has been agreed that semi-static power sharing between MN and SN will be supported. Under this case, there is no need to dynamically sharing the power status of each base station to the other, which is different from the case in LTE. Hence, for power headroom reporting, there is also no need for MAC entity of one cell group to report the power headroom of the MAC entity of another. Each MAC entity only needs to report its own power headroom with the PHR format of CA. Therefore, no new format of PHR for semi-static power sharing is needed.
Proposal 1: For the case of semi-static power sharing between MN and SN, there is no need to define another PHR format for EN-DC: MeNB PHR MAC CE should be based on the PHR format of LTE and SgNB PHR should be based on that of NR. 
Furthermore, as shown in the above agreement in the RAN-P, dynamic power sharing is supported as UE capability that the UE reports to the network its support on dynamic power sharing or single UL. In this case, it is necessary that both MN and SN know the usage of the power in the UE in both MAC entities. This is because power is dynamically shared between MCG and SCG and the sum of the transmit power from the two CGs is constrained by the maximum transmit power by the UE. 
In LTE-DC, in order to make such PHR reporting, a new PHR format called “dual connectivity PHR MAC CE” is created. While for NR, there is currently no PHR MAC CE that can support the reporting of power headroom from both CGs, either for EN-DC or NR-DC. Hence, we make the following proposal:
Proposal 2: For the case of dynamic power sharing, a new format for the PHR MAC CE should be designed to support the reporting of the power headroom in the LTE and NR sides.
3 Conclusion
In this contribution, we discuss the PHR procedure in EN-DC. The following observation has been made:

Proposal 1: For the case of semi-static power sharing between MN and SN, there is no need to define another PHR format for EN-DC: MeNB PHR should be based on the PHR MAC format of LTE and SgNB PHR should be based on that of NR. 

Proposal 2: For the case of dynamic power sharing, a new format for the PHR MAC CE should be designed to support the reporting of the power headroom in the LTE and NR sides.
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