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1 Introduction
In the last RAN2 #85 meeting, RAN2 discussed PHR issue for dual connectivity and there has been some progress on PHR configuration and reporting aspects:

Agreements

The PHR related timers and parameters are independently configured for each MAC entity.
PHR includes PH information of all activated cells in a UE.
Regarding PHR trigger, we left it to be discussed in this meeting.

PHR triggering

1) When a PHR triggering event occurs, the UE triggers PHR in corresponding MAC entity 6

2) When a PHR triggering event occurs, the UE triggers PHR in both MAC entities 10

· Discuss for the next meeting.

In this contribution, we look into each PHR trigger events and consider whether it needs to trigger PHR in both MAC entities or it is sufficient to trigger PHR in the corresponding MAC entity only for each PHR trigger event. 
2 Discussion
For a better discussion, we clarify two options.
Option 1: When a PHR trigger event occurs, the UE triggers PHR in the corresponding MAC entity.

· In a MAC entity, PHR is triggered only by the PHR trigger event which occurs in an activated cell belongs to that MAC entity. 
· Motivation: Independent PHR trigger is sufficient to provide UE’s power status as long as PHR is properly configured by each eNB. Also, frequent PHR transmission would not be desirable since PHR itself is an overhead.
Option 2: When a PHR trigger event occurs, the UE triggers PHR in both MAC entities.
· In a MAC entity, PHR is triggered by the PHR trigger event which occurs in any activated cell configured for the UE. 

· Motivation: It is important to give a hint for the power status of a UE to the eNB when UE’s power status changes. PHR trigger event in any activated cell for a UE implicitly implies that UE’s power status changes.
We think it is important for the network to be aware of UE’s power status, especially the UE’s power limited situation. With this in mind, we will see whether Option 1 is sufficient or Option 2 is further needed. 

A PHR is triggered by the five following events:
	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
[Event 1] prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when the UE has UL resources for new transmission;

-
[Event 2] periodicPHR-Timer expires;

-
[Event 3] upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the function;

-
[Event 4] activation of an SCell with configured uplink.

-
[Event 5] prohibitPHR-Timer expires or has expired, when the UE has UL resources for new transmission, and the following is true in this TTI for any of the activated Serving Cells with configured uplink: 

-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the UE had UL resources allocated for transmission or PUCCH transmission on this cell.

NOTE:
The UE should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.


For each PHR trigger event, we have the following observations:

- 
Event 1/Event 4
When Event 1 or Event 4 occurs for a cell belongs to one MAC entity, there are two expected results. One is that the UE enters into power limited situation by being scheduled with more uplink resources. Then, we expect Event 5 would successively occur in a cell belongs to the other MAC entity. Accordingly, both eNBs would be informed of UE’s power status eventually even in Option 1. The other one is that power still suffices for a UE. Then, we see no urgent reason to transmit PHR immediately to the eNB mapped to other MAC entity. The eNB could anyway be aware of power sufficient status upon Event 2. 
Observation 1: For Event 1 and 4, Option 1 seems sufficient.
- 
Event 2
Event 2 aims at avoiding long absence of PHR. Event 2 is not related to UE’s power status change such as power limitation/sufficient situation of a UE. Thus, we don’t think it is essential to trigger in both MAC entities upon Event 2. Moreover, in DC, MeNB and SeNB can configure different periodicPHR-Timer depending on its scheduling policy. Accordingly, one eNB may configure a short periodicPHR-Timer while the other eNB configures a long periodicPHR-Timer. Then, in Option 2, the UE would transmit PHR to both eNB upon expiry of the short periodicPHR-Timer, which would be redundant to the eNB configured with the long periodicPHR-Timer.
Observation 2: For Event 2, Option 1 seems sufficient. In addition, depending on PHR configuration, Option 2 may not be desirable.
- 
Event 3
Event 3 implies that a new cell configured with PUCCH is added to the UE. Event 3 was introduced since it is beneficial for the eNB to be prepared for uplink resource allocation and scheduling for this cell. As it is general assumption that each eNB independently schedules the cells belong to the eNB, the eNB does not need to be prepared for uplink resource allocation for the cell belongs to the other MAC entity.
Observation 3: For Event 3, Option 1 seems sufficient.

-
Event 5

Event 5 implies that UE is in a power limited situation. Then, it is quite obvious that Event 5 would also occur for a cell belongs to other MAC entity. Therefore, both eNBs would be informed of UE’s power status even in Option 1.

Observation 5: For Event 5, Option 1 seems sufficient.

With the observations above, we think Option 1 is sufficient. Moreover, there is critical defect in Option 2; transmission of important PHR is delayed by transmission of unimportant PHR. (important PHR refers the PHR triggered by the cell belongs to its own MAC entity.)
Assume that a PHR trigger event occurs in MAC entity for MCG (e.g. expiry of periodicPHR-Timer in MAC entity for MCG). With Option 2, PHR is triggered in both MAC entities for MCG and SCG. When the UE transmits PHR MAC CE to the SeNB, the MAC entity for SCG starts prohibitPHR-Timer. 
While prohibitPHR-Timer is running, if an important PHR trigger event occurs for an SCG SCell (e.g. pathloss change), the transmission of the important PHR would be delayed until the expiry of prohibitPHR-Timer which was started by transmission of unimportant PHR. 
With above observations and analysis, we propose to follow Option 1.
Proposal 1: In dual connectivity, when a PHR trigger event occurs, the UE triggers PHR in the corresponding MAC entity only.
3 Conclusions
In this contribution, we looked into each PHR trigger event to see whether PHR needs to be triggered in both MAC entities or not, and propose following:
Proposal 1: In dual connectivity, when a PHR trigger event occurs, the UE triggers PHR in the corresponding MAC entity only.
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