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1 Introduction

According to current RAN2 progress on dual connectivity, PHR includes PH information of all activated cells regardless the PRH is triggered by which MAC entity and by which event. And in RAN2 85bis meeting, further agreements on PHR are achieved as below:

· A1: Pathloss change, P-MPR change, and SCell activation triggers PHR for both MAC entities.
· A2: Periodic, and Reconfiguration triggers PHR to corresponding MAC entity.
· A3: PHR prohibit timer is started when a MAC entity sends PHR.
· A4: One PHR MAC CE format is used for DC.
· A5: As a working assumption, new LCID is allocated for PHR MAC CE for DC.
· A6: Whether to include Real PH or Virtual PH for cells belong to other eNB is left up to RAN1 decision. 
· A7: whether PHR is triggered when the special SCell is changed
There are multiple open issues considering these agreements which are addressed in this contribution.

2 Discussion

Considering the first agreement (A1), three events will trigger PHR transmission where the PH information of all active cells of both base stations will be included in the same UL MAC PDU, which is sent to both eNBs triggering PHR transmission. This is inline with previous agreement achieved in RAN2 84. While the second agreement (A2) defines other 2 events where PHR is triggered and transmitted only to corresponding MAC entity. As per the previous agreement, the PH information of all active cells for both base station should be included in the PHR transmitted to the corresponding eNB. Therefore, the main difference in agreement A1 and A2 is that the PHR is transmitted to both eNBs in A1 while PHR is only be transmitted to one eNB in A2. Another difference is, per agreement A1, when these events occur on one NB, the PHR prohibit timer of another eNB will be impacted and (re)started regardless its previous status. While for A2, the PHR triggering on one base station will not impact PHR prohibit timer of another eNB, since there is no PHR MAC CE transmission on this eNB. 
For DC scenario, there are two sets of PHR triggering parameters for two eNBs, including two PHR prohibiting timers, which are operated independently. As per agreement A3, when a PHR is sent on one eNB, the corresponding PHR prohibit timer will be started. Even this PHR will cover PH of cells of other eNB, it is understood that the PHR prohibit timer of eNB will not be impacted if there is no PHR transmission towards that eNB. This will lead to two different UE behaviours:
· Even the PHR prohibit timer of corresponding eNB is still running, UE will calculate and include its active cell(s)’s PH information in the MAC PDU and send to another base station.
· The PH transmission will not impact the PHR prohibit timer operation. That is, when PH of one eNB is included and sent to another base station, its corresponding PHR prohibit timer status is not impacted. 

These two new UE behaviours are different to that of R11 CA, where no PH will be sent if the corresponding PHR prohibit timer is still running. And when PH is sent, the related PHR prohibit timer will be (re)started. So we would like to request RAN2 to clarify and confirm above understanding on A3. 

Proposal 1: clarify the two new UE behaviours according to A3.

According to A4, the PH of all active cells of UE are included in the same MAC CE and sent to the corresponding base station triggering this PHR. The open issue is how to place these PHs in this MAC CE and guarantee base station can decode the MAC CE correctly. Considering RAN1 agreement on DC PHR, the type 2 PH value of non-scheduling base station should be always included in the MAC CE.

So we have following options on the DC PHR MAC CE format:

· Option 1: consider the PH value of PCell and PSCell to be placed at the beginning of PHR MAC cE payload. PH value for PCell and PScell are placed at the beginning of the MAC CE payload part, then PH values for other active Scells of both of MeNB and SeNB are placed according to each cells Scell index order

· Option 2: PHs are placed as the corresponding Scell index order in the MAC CE regardless the PH is from which base station.
In option 1, the PH value for PCell and PSCell are placed at the fixed position. And the bit in the bit-map byte referring to PSCell of SeNB should be set as “0”. Similarly, for MeNB receiving this MAC CE, it knows the PSCell PH value is 4 byte. For SeNB receiving this MAC CE, it knows the PH for PCell of MeNB will be 4 byte.. 

In option 2, all PH value is placed in the MAC CE according to its cell index value. That is, the PH for Pcell will be always placed at the beginning of DC PHR MAC CE since its cell index refers to “000”. And for PScell PH value, it is placed at the variable position which is linked to its cell index. Hence in the bit-map byte, the bit referring to PScell cell index should be set to “1” since the PScell PH value will be presented at the corresponding position. And the detail Pcell/Pscell PH value content depends on whether the MeNB or SeNB is the non-scheduling eNB, as clarified above. 
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           Figure 1. example of new PHR format for all PHs of MCG and SCG
Option 2 requires the total configured cell number of one UE should be no more than 8, which is already agreed. There is no Scell index conflict between two base stations. This requirement is guaranteed by another agreement achieved in RAN2 86 that the Scell index of SeNB is assigned by MeNB and forwards to SeNB overX2 interface. 

The agreements from last meeting lead to the option 2 for new PHR format. Note that the PHR for cells are ordered in the PHR MAC CE according to the sCellindex. The eNB identifies whether type2 PH included or not for the cell based on the corresponding cell index of the special cell. 

The above options do not consider the FFS points which will be further discussion in RAN1, such as whether the 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 the real Pcmax,c is used in PH calculation in case that it is available. The final decision of these FFS point will further impact the DC PHR MAC CE format design. For example, if the first FFS point is agreed, then we should design solution on how to place and indicate the Pcmax presence in the MAC CE. If the second FFS point is agreed, then we need to inform base station that real Pcmax,c is adopted for PH calclaution even if virtual PH is reported. On the other hand, if these two FFS point are not approved, the above three options are valid for DC PHR MAC CE design. 
With regards to whether a new LCID to be used for the new PHR format, in our view, the working assumption can be confirmed. Even though the re-use of legacy LCID for DC configured UE could be considered, having separate LCID is clearer and may simplify the implementation as implicit association of the LCID and the DC configuration is not required to be tracked.

Proposal 2: select option 2 as the format for R12 PHR for DC scenario with confirming the working assumption for the use of LCID for the new PHR format. The discussion points in RAN1 would require further modification to the PHR MAC CE format if the FFS points are agreed.
Regarding special cell change, there are at least following scenarios related to special cell change:
· New special cell is one previous configured but de-acivated Scell

· New special cell is one previously not configured Scell

· New special cell is one previous active Scell.

For the first two scenarios, special cell change always means the activation of a Scell, hence the PHR reporting is valid for these special cell change scenarios. For the third one, the special cell change will not lead to Scell activation but the special cell change maybe due to radio condition change, so it is also better to trigger the PHR report. So in summary, for special cell change case, it is proposed that PHR will be triggered for both of eNBs. 
Proposal 3: Special cell change triggers PHR for both MAC entities
3 Conclusions
This contribution discusses the remaining open issues on support of PHR in dual connectivity. The following proposals are made:
Proposal 1: clarify the two new UE behaviours according to A3.

Proposal 2: select option 2 as the format for R12 PHR for DC scenario with confirming the working assumption for the use of LCID for the new PHR format. The discussion points in RAN1 would require further modification to the PHR MAC CE format if the FFS points are agreed.

Proposal 3: Special cell change triggers PHR for both MAC entities
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