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1	Introduction
RAN2 added MPE reporting in the previous meeting. It is added to the PHR MAC CE. MPE reporting is only applicable for FR2 cells.
It is unclear to which node and for which cells MPE reporting is supported in DC and in DAPS. We propose how to clarify this.
[bookmark: _Ref178064866]2	Discussion
RAN2 added MPE reporting in RAN2#111-e. MPE is reported in the PHR MAC CE. The Multi Entry PHR MAC CE can report for the "other" MAC entity in case of Dual Connectivity. In our understanding MPE reporting hence works in Dual Connectivity, as specified in current specifications. For example, the MPE indications for FR2 cells in the SCG can be reported to the MN.
2.1	EN-DC
In EN-DC, the UE uses the LTE PHR MAC CE to report power headroom to the MN, even for SCG-cells. However, RAN2 did not add MPE reporting possibilities in the Dual Connectivity PHR MAC CE in LTE specs. Hence, we conclude that MPE reporting for SCG-cells to the MN is not supported. If it should be supported, RAN2 would have to update the Dual Connectivity PHR MAC CE in LTE so that MPE reporting can be supported also there. We do not think that should be supported, though. At least RAN2 has not received any request to support MPE reporting for NR FR2 cells to the eNB in EN-DC. It is worth confirming this:
[bookmark: _Toc54270339]RAN2 confirms that MPE reporting for SCG-cells to the MN is not supported in EN-DC.
 
Two options to achieve this:

Option 1: Disallow the combination of MPE and EN-DC
Here, the network should not configure MPE when EN-DC is configured. 
Option 2: Allow the combination of MPE and EN-DC, but UE only reports MPE for SCG-cells to the SN (not to the MN).
Here, the network can configure MPE when EN-DC is configured, but the UE ignores the configuration for the MN. 
Option 1 seems unnecessarily restrictive. An SN in EN-DC may want to configure FR2-cells for the UE and to forbid that MPE is reported to the SN for those cells seems not justified. Instead option 2 would instead allow the SN to configure and use MPE for the UE, but MPE would only be reported for the FR2-cells in the SN to the SN.

We propose option 2 to avoid the, in our view, unnecessary restriction:
[bookmark: _Toc54270340]MPE reporting is supported for EN-DC, but UE only reports MPE for the SCG FR2-cells towards the SN (not the MN).

2.2	NE-DC
Assuming we should do the same for NE-DC as we do for EN-DC, we propose:
[bookmark: _Toc54270341]RAN2 confirms that MPE reporting for MCG-cells to the SN is not supported in NE-DC.
[bookmark: _Toc54270342]MPE reporting to is supported for NE-DC, but UE only reports MPE for the MN FR2-cells towards the MN (not the SN).

2.3	NR-DC
In NR-DC the UE is connected to two NR-nodes and hence uses NR MAC entities for both nodes. The UE can then report MPE to both MN and SN in NR-DC (which is not possible in EN-DC or NE-DC).
Something which is not clear from the specification yet is: what the UE shall do if the MN configures MPE reporting but the SN does not?
Let's consider the example below with 2 MN cells and 3 SN cells.
[image: ]

Three options:
Option 1: MPE report config says where the UE shall report MPE
Here, if the MN configures MPE reporting for a UE, the UE reports MPE for all cells when reporting to the MN, i.e. for all cells (A, B, C, D and E). But since the SN has not configured MPE-reporting, the UE will not report any MPE indications to the SN. 
Option 2: MPE report config says which cells MPE should be reported
Here, if the MN configures MPE reporting for a UE, the UE reports MPE for the MN cells, i.e. for cells A and B. The UE reports this (i.e. for A and B) to both MN and for SN. 
Option 3: Cross reporting disabled
Here, if the MN configures MPE reporting for a UE, the UE reports MPE only for the MN cells and only when reporting to the MN. Cross-reporting is disabled. 
Since the MN should be in control of what the UE shall report towards to the MN, and SN shall control what the UE reports to the SN, we think option 2 can be discarded directly. Between option 1 and option 3, we think both works. However, recalling that the P-bit (similar to the MPE report in some ways) is indeed cross-reported, we believe that RAN2 should adopt option 1:
[bookmark: _Toc54270343]In NR-DC, if MPE is configured for a MAC entity, that MAC entity shall report MPE for all serving cells (also the cells of the other MAC entity).

2.4	DAPS
DAPS can only be performed between NR and NR or between LTE and LTE. During a DAPS handover the UE has a serving cell of a source and of a target, hence we have a similar situation as NR-DC and hence the same options to choose from. We suggest adopting the same approach for DAPS as for DC:

[bookmark: _Toc54270344]In DAPS, if MPE is configured for a MAC entity, that MAC entity shall report MPE for all serving cells (also the cell of the other MAC entity).
 
2.5	Text proposal
Here is a text proposal for 38.331 to capture the proposals above.
	mpe-Reporting-FR2-r16
Indicates whether the UE shall report MPE P-MPR in the PHR MAC control element, as specified in TS 38.321 [3]. For Dual Connectivity (EN-DC, NE-DC and NR-DC) and for DAPS, if configured for a MAC entity, this MAC entity of the UE shall report MPE P-MPR for all FR2 serving cells of the UE (i.e. including for the FR2 cells of the other MAC entity).



[bookmark: _Toc52874366][bookmark: _Toc52874367][bookmark: _Toc52874368][bookmark: _Toc54270345]Adopt the text proposal.


3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 confirms that MPE reporting for SCG-cells to the MN is not supported in EN-DC.
Proposal 2	MPE reporting is supported for EN-DC, but UE only reports MPE for the SCG FR2-cells towards the SN (not the MN).
Proposal 3	RAN2 confirms that MPE reporting for MCG-cells to the SN is not supported in NE-DC.
Proposal 4	MPE reporting to is supported for NE-DC, but UE only reports MPE for the MN FR2-cells towards the MN (not the SN).
Proposal 5	In NR-DC, if MPE is configured for a MAC entity, that MAC entity shall report MPE for all serving cells (also the cells of the other MAC entity).
Proposal 6	In DAPS, if MPE is configured for a MAC entity, that MAC entity shall report MPE for all serving cells (also the cell of the other MAC entity).
Proposal 7	Adopt the text proposal.
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