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1 Introduction
In RAN1#77 and email discussions [77-15] [1] after the meeting, the followings were concluded for the dual connectivity [2] PHR: 
Agreements:
· For the PHR of the activated cells belonging to another CG/eNB,
· UE is configured using higher layer signaling to report one of the followings
· Always virtual PH
· Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH
Agreements:

· Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.

· Send an LS to RAN2 to ask to define corresponding PHR MAC CE.

· New PHR trigger is up to RAN2.

· Working assumptions:

· No additional PH calculation equation other than those in Rel.11 is introduced.

· FFS if PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB.

· FFS using real PCMAX,c in PH calculation in case that it is available.

· PHR is not averaged over multiple subframes before reported.

· PHR reporting behavior for the serving cells in the scheduling eNB remains the same as in Rel.11.

· FFS: For asyn case, PHR is calculated using the first overlapped portion.

· Following are FFS until RAN1#78:

· Whether or not PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB.

· Whether or not real PCMAX,c in PH calculation in case that it is available.

· Whether or not the PHR is calculated using the first overlapped portion in async case.
· Whether or not per-CC PHR is computed before per-CC power-scaling as in Rel.8-11.
This contribution discusses remaining issues focused on FFS points. 
2 Discussions
(1) Whether PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB. 
As discussed in the email discussions, by reporting this value, the additional information that the network can obtain is the aggregated MPR between MCG and SCG transmissions which may be different from the sum of MPR values from each carrier due to uncertainly of UE implementation. The similar discussion was held in Rel-10 CA, and it was agreed not to introduce per-UE PH or PCMAX reporting as it does not help the network scheduling. Besides, MPR can change over subframes, thus, the reported value may not be so useful unless it is constrained that the UE should use the same MPR over subframes. Considering no identified issue different to dual connectivity compared to CA to justify the necessity of PCMAX, we think this signaling is not needed. 
Proposal 1. PCMAX is not introduced in PHR.

(2) Whether using real PCMAX,c in PH calculation in case that it is available.
During the email discussions, reporting real PCMAX,c along with PHR has been proposed when a UE is configured with always virtual PH. It has been argued that real PCMAX,c would be useful to give information about UE’s MPR values so that the network can estimate actual PH values better. 
To discuss this topic, a simple illustration of PH values that one eNB can assume (e.g., MeNB) with real PCMAX,c reported (Est_PH1) and without real PCMAX,c (Est_PH2) are illustrated in Figure 1.  
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Figure 1. Simple illustration of PH estimation at MCG
When a UE reports PH to MCG with configured always virtual on SCG, the acquired PH values from MeNB perspective include actual PH for MCG and virtual PH for SCG. Since virtual PH does not give any information related to MPR, in terms of estimating overall PH, MeNB can assume Est_PH2 available as PH as shown in the right figure (in other words, it can over-estimate the overall PH). If PCMAX,c is available, Est_PH1 can be obtained. However, it is not clear how this information can be used. First of all, to determine whether MPR has been accounted for or not, the UE needs to send information whether there was any uplink transmission or not in SCG. Otherwise, by PCMAX alone, the network cannot know whether MPR has been accounted for or not. Secondly, MPR value can change per subframe-basis depending on the scheduling. For example, depending on non-contiguous UL resource allocation, a big gap of MPR difference can occur (e.g., maximum MPR of non-contiguous UL RA is 8dB), thus the usefulness of additional information of PCMAX,c can be claimed only if the scheduling information of SCG is the same across the subframes and the same MPR is kept. Both constraints cannot be easily assumed. Thus, the benefit of additional information is not clear. 
Proposal 2. In virtual PH computation, MPR is not accounted for. 
Proposal 3. Confirm the working assumption: No additional PH calculation equation other than those in Rel.11 is introduced.

(3) Which overlapped portion is used in PHR computation for asynchronous case. 
To answer this question, it would be necessary to determine whether asynchronous case with very small overlap for the smaller overlapped subframe can be treated the same as synchronous case with MTA. Since synchronous case requires that the maximum timing difference between two eNBs is maintained within a certain value regardless of UE mobility, we consider tight coordination between two eNBs are necessary. On the other hand, asynchronous case can include very small overlap, yet, from a UE perspective, whether the timing difference between two eNBs can be maintained regardless of UE mobility is not clear. If the timing cannot be maintained, at one point, the overlap portion is small such as 33us, and at another point, the overlap portion can become larger than 33us. If the network can maintain the maximum timing difference within 33us, regardless of SFN alignment, we think the case can be considered as synchronous case. Thus, when the network indicates synchronous dual connectivity scenario regardless of SFN alignment, the same operation of MTA can be applied. For other case, in other words, the network indicates asynchronous dual connectivity scenario, we think utilizing the first overlapped subframe is sufficient for PH computation not to reduce any data encoding time budget. 
Proposal 4. The network can indicate whether the dual connectivity scenario is synchronous or asynchronous.  
Proposal 5. In synchronous case, the overlapped subframe with large overlap portion can be utilized for PH computation. 

Proposal 6. In asynchronous case, the first overlapped subframe can be utilized for PH computation. 

(4) Whether or not per-CC PHR is computed before per-CC power-scaling as in Rel.8-11.

We do not see a strong reason to change the behavior. Thus, it is proposed to utilize the same computation as in Rel8-11. 
Proposal 7. Rel 8-11 PH computation equations are used in dual connectivity. 
(5) Other remaining issues

In terms of agreement regarding PH report type, we agreed to configure either actual PH (depending on scheduling) or always virtual PH (regardless of scheduling). However, whether the configurability is per eNB for each UE or per UE has not been agreed. Since each eNB may have different scheduling and the required information, we consider configurability per eNB for each UE is desirable. For example, MeNB can configure always virtual PH for SCG carriers whereas SeNB can configure actual PH for MCG carriers. 

Proposal 8. Independent PH type configuration per each eNB for a UE is supported. 

3 Conclusions

This contribution discussed remaining issues for PHR in dual connectivity. The followings are the proposals. 

Proposal 1. PCMAX is not introduced in PHR.

Proposal 2. In virtual PH computation, MPR is not accounted for. 

Proposal 3. Confirm the working assumption: No additional PH calculation equation other than those in Rel.11 is introduced.
Proposal 4. The network can indicate whether the dual connectivity scenario is synchronous or asynchronous.  
Proposal 5. In synchronous case, the overlapped subframe with large overlap portion can be utilized for PH computation. 

Proposal 6. In asynchronous case, the first overlapped subframe can be utilized for PH computation. 

Proposal 7. Rel 8-11 PH computation equations are used in dual connectivity. 
Proposal 8. Independent PH type configuration per each eNB for a UE is supported. 

4 References
[1] 
R1-142780, “Summary of email discussion [77-15]: PHR for dual connectivity”, NTT DOCOMO
[2] 
RP-132069, “New Work Item Description: Dual Connectivity for LTE - Core Part,” NTT DOCOMO, INC., NEC Corporation
