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1 Introduction
In both LTE and Rel-15 NR, for PHR MAC CE sent by the UE to the network, it needs to reflect the power headroom for all the activated serving cells of both MAC entities under the setup of dual connectivity.  In this contribution, we will discuss the need for the exchange of PHR configuration for PHR reception in EN-DC from the network perspective and envision possible future work to be done in NR-NR DC and NE-DC.
2 Discussion
2.1 PHR reception in EN-DC
The PHR MAC PDU format is shown in the following figure, dual connectivity PHR MAC CE for LTE in EN-DC. (Note that previous agreement was made in UP that for EN-DC only DC PHR MAC CE with four octet bitmap will be used.)
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6.1.3.6b-2: Dual Connectivity PHR MAC Control Element supporting 32 serving cells with
configured uplink





However, in order for the network to correctly receive the PHR MAC CE, the network side needs to know which type of PH it is expecting to receive based on the configuration of the serving cell: (a) if a certain serving cell is configured with PUSCH, type 1 should be reported; (b) if it is configured with SRS switching without PUSCH, type 3 should be reported.
Observation 1: In order for the network to correctly receive the PHR MAC CE, it needs to know the configuration for each activated serving cell for which the PH is reported

However, the difference between LTE-DC and the current EN-DC is that in LTE-DC, configuration of MCG and SCG can be exchanged by the MeNB and SeNB while in EN-DC, the configuration exchange is only performed on the need-basis. For LTE-DC, the network is able to receive the MAC CE properly since there is configuration exchange as mentioned above. But for EN-DC, currently the exchange of configuration does not exist in the inter-node message. 

Observation 2: In LTE-DC, configurations of MCG and SCG are exchanged in the inter-node message while in EN-DC, configuration exchange is performed on the need-basis. 

In light of this, in order for the network to correctly receive the power headroom report, for a certain reported power headroom value, the network needs to know whether it is of type1 or type3. This is because for both LTE and NR, type 1 and type 3 PH are calculated based on different formulas and assuming different types of PH will lead to different estimations of pathloss for the channels. 
In addition, although in the NR side, simultaneous PUSCH and PUCCH is not supported, in LTE side, this is still optionally supported in the PCell. Hence, for SgNB, it also needs to know whether or not type-2 PH will be reported for the PCell. 
Hence, first, in order for the SgNB to correctly receive the PHR MAC CE from LTE-MAC entity, it needs to know the configuration from the LTE-MAC.
Proposal 1: MeNB needs to transfer the PH type of each activated serving cell to the SgNB

Next, in order for the MeNB to correctly interpret the PH reported from the NR-side, MeNB needs to receive the configuration from the SgNB. 
Proposal 2: SgNB needs to transfer the PH type of each activated serving cell to the MeNBs 

Finally, in the architecture of CU-DU, DU needs to transfer the configuration of the MCG to the DU of the gNB. In terms of the specification, the power headroom configuration of the MCG will be wrapped in container in this case. 
Proposal 3: SgNB-CU needs to transfer MCG power headroom configurations to SgNB-DU.
2.2 PHR reception for dual connectivity in late drop
For R15, the late drop version includes scenarios of NR-DC, NE-DC, etc. We think for these scenarios of dual connectivity, the above mentioned issue also exist and we should further discuss on this issues when the overall signalling of internode message is finalized or take the above into consideration when designing the internode message.
Observation 3: The coordination of power headroom configuration between nodes in dual connectivity should be discussed after the overall structure of the internode message is determined, or it should be considered in the design. 
3 Conclusion

This contribution discussed the exchange of power headroom configuration for PHR reception in dual connectivity setup and the following observations and proposals are made:

Observation 1: In order for the network to correctly receive the PHR MAC CE, it needs to know the configuration for each activated serving cell for which the PH is reported

Observation 2: In LTE-DC, configurations of MCG and SCG are exchanged in the inter-node message while in EN-DC, configuration exchange is performed on the need-basis. 
Observation 3: The coordination of power headroom configuration between nodes in dual connectivity should be discussed after the overall structure of the internode message is determined, or it should be considered in the design. 
Proposal 1: MeNB needs to transfer the PH type of each activated serving cell to the SgNB

Proposal 2: SgNB needs to transfer the PH type of each activated serving cell to the MeNB
Proposal 3: SgNB-CU needs to transfer MCG power headroom configurations to SgNB-DU.
Based on the proposals in this contribution, a correction paper has been provided in [2].
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