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1 Introduction
The agreements on PHR as following were achieved in RAN1#78[1]:
Agreement:
· Agreed in principle that “In asynchronous dual connectivity, it is up to UE implementation whether PHR of the serving cells belonging to non-scheduling eNB is calculated using the first overlapped subframe or the latter overlapped subframe.”, but it can be revisited after having look-ahead agreements
· Note that which part of the subframe is used in PHR calculation is up to UE implementation
· When the UE is configured with “always virtual PH”,

· The “V” field of the serving cell c which belongs to non-scheduling eNB is fixed to 1.

· PCMAX,c of the serving cell c which belongs to non-scheduling eNB is not reported.

Based on above agreements, one remaining issue is that the calculation of PHR in asynchronous case is depending on the support of look-ahead behavior. In this contribution, this issue is further analyzed based on the latest outcome of email discussion about the behavior of power control in synchronous and asynchronous cases [2].
2 Discussion
In Rel.11 CA, if two cells belong to different TAGs, the UL timing difference of the two cells shall be limited within 32.47us. In this case, look ahead is actually supported in power control procedure since the required UE processing time reduction is very limited. Similarly, PHR is calculated using the majority of overlapped portion between two subframes, regardless of it is the first or latter overlapped portion.
In DC, 4 cases are defined to cover both synchronous and asynchronous cases [2]:
· Case 1: MeNB and SeNB consider itself as a synchronized case and the maximum received timing different between signals from PCell and pSCell is equal to or less than 33us  and the maximum uplink timing difference between signals to PCell and pSCell is equal to or less than [33us]. 
· Case2: MeNB and SeNB consider itself as a asynchronized case and the maximum uplink timing difference between signals to PCell and pSCell is larger than [33us].
· Case3: MeNB and SeNB consider itself as a synchronized case and the maximum uplink timing difference between signals to PCell and pSCell is larger than [33us].
· Case4: MeNB and SeNB consider itself as a asynchronized case and the maximum uplink timing difference between signals to PCell and pSCell is equal to or less than [33us].

Also two power control modes were identified [2]:

· Power control mode 1 

· All the remaining power can be shared. 
· Priority is determined based on UCI type across CG for the remaining power
· Power control mode 2 
· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission. 
· All remaining power is first made available to CG associate with earlier transmission.

It can be observed that power control mode 1 is actually look-ahead behavior and mode 2 is more related to non-look-ahead behavior. So far it is not agreed yet whether mode 1 or mode 2 should be applied for case 4. In a parallel contribution on look-ahead analysis [3], it is clarified that power control mode 2 is even not feasible in some cases and power control mode 1 should be applied for case 4. If eventually mode 1 is used for case 4, the similar principle should be followed by PHR calculation. That is, if UL timing difference is equal to or less than [33us] in asynchronous case, the major overlapped portion should be used for PHR calculation, which might be the latter overlapped portion. Different PHR calculation principle will introduce unnecessary complexity.
Taking Figure 1 as example, if UL transmission timing difference is small enough, it is similar as the synchronous case or multiple TAG in Rel.11 CA. In this case, UE should be able to look ahead the latter overlapped portion for PHR calculation, which means the PHR calculation of subframe i+1 (in cell 1) should take into account the resource allocation of subframe j+1 (in cell 2). The required UE processing time reduction is very limited.  If use of first or latter subframe is totally up to UE implementation, the PH report of subframe (i+1) in cell 1 may use an almost irrelevant subframe (the subframe j but not j+1 in cell 2) and the validation of such PHR is limted.
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Figure 1 UL timing difference in DC

For case 2, that is, UL timing difference is large than [33us] , it can be up to UE implementation whether first or latter overlapped subframe is used to calculate the PHR of the serving cells belonging to non-scheduling eNB.

Proposal: For asynchronous case, PHR is calculated using the major overlapped portion if UL timing difference is equal to or less than [33us]. 
3 Conclusions
This contribution discusses which overlapped subframe is used for PHR. It is considered the latter overlapped subframe should be used when UL timing difference is equal to or less than [33us]. 
Proposal: For asynchronous case, PHR is calculated using the major overlapped portion if UL timing difference is equal to or less than [33us]. 
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