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1 Introduction
Regarding PHR operation for DC, PHR configuration, PHR trigger conditions, and contents of PHR have been discussed in RAN2 and RAN1. The agreements are summarized as below:

Agreements [RAN2#85 and RAN2#85bis]

1. In DC, sCellIndex is allocated per UE, i.e., MeNB and SeNB allocate sCellIndex from the common pool.
2. The PHR related timers and parameters are independently configured for each MAC entity.
3. PHR includes PH information of all activated cells in a UE.
4. Pathloss change, P-MPR change, and SCell activation triggers PHR for both MAC entities.

5. Periodic and Reconfiguration triggers PHR to corresponding MAC entity.

6. PHR prohibit timer is started when a MAC entity sends PHR.

7. One PHR MAC CE format is used for DC.

8. As a working assumption, new LCID is allocated for PHR MAC CE for DC.

9. Whether to include Real PH or Virtual PH for cells belong to other eNB is left up to RAN1 decision. 

Agreements [RAN1#77]

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
In this contribution, we look into the remaining issue in PHR operation, i.e., configuration of simultaneous PUCCH-PUSCH transmission and the extended PHR MAC CE format for DC.
2 Discussion
Configuration of simultaneous PUCCH-PUSCH transmission on PCell and PSCell

In Rel-10 CA, the UE can be configured to transmit PUSCH and PUCCH in the same subframe depending on UE capability. Although the UE is capable of simultaneous PUCCH-PUSCH transmission, simultaneous PUCCH-PUSCH transmission is configurable by the eNB based on UE’s uplink coverage and HARQ feedback transmission.

In DC, PUCCH is transmitted on PCell and PSCell. Depending on UE capability, the UE is likely to support simultaneous PUCCH-PUSCH transmission on PCell and PSCell in the same subframe. However, MeNB and SeNB may have different preference on configuration of simultaneous PUCCH-PUSCH transmission on PCell and PSCell. Accordingly, for network configurability, it seems natural that each eNB independently configures simultaneous PUCCH-PUSCH transmission on PCell and PSCell. I.e., MeNB configures simultaneous PUCCH-PUSCH transmission on PCell and SeNB configures simultaneous PUCCH-PUSCH transmission on PSCell.
Proposal 1: Each eNB independently configures simultaneousPUCCH-PUSCH for the corresponding PCell/PSCell.

When the UE reports the PHR, if simultaneousPUCCH-PUSCH is configured, the extended PHR MAC CE includes Type 2 power headroom as well as Type 1 power headroom. 

In CA, there is one eNB, which configures the simultaneous PUCCH-PUSCH transmission on PCell. Thus, the eNB is aware of whether the received extended PHR MAC CE includes Type 2 PH or not.

In DC, RAN2 agreed that the PHR includes PH information of all activated cell. Accordingly, if simultaneousPUCCH-PUSCH is configured for PCell or PSCell, the MeNB/SeNB will receive the extended PHR MAC CE including Type 2 PH of PCell or PSCell. With Proposal 1, the eNB cannot interpret the received extended PHR MAC CE unless the eNB is aware of whether the other eNB configures simultaneous PUCCH-PUSCH transmission on the corresponding PCell or PSCell. For example, assume that the MeNB configures simultaneous PUCCH-PUSCH transmission on PCell while the SeNB does not configure simultaneous PUCCH-PUSCH transmission on PSCell. The UE will transmit the extended PHR MAC CE including Type 2 PH of PCell to the MeNB/SeNB (depending on trigger condition). In this case, if the SeNB does not know whether the MeNB configures simultaneous PUCCH-PUSCH transmission on PCell, the SeNB cannot interpret the received extended PHR MAC CE. Therefore, if Proposal 1 is acceptable, each eNB should inform the other eNB of configuration of simultaneousPUCCH-PUSCH for PCell/PSCell. 

Proposal 2: Each eNB exchanges information whether simultaneousPUCCH-PUSCH is configured for PCell/PSCell or not. 
Extended PHR MAC CE format
It is not yet discussed the Extended PHR MAC CE format for DC in detail. According to the agreements in RAN2 so far, only the difference between CA and DC would be the inclusion of one more Type 2 PH. Thus, we need to decide the location of Type 2 PH of PSCell in the Extended PHR MAC CE. 

There can be two options:

· Option 1: Type 2 PH of PSCell is included after the octet containing Type 2 PH of PCell
· Option 2: Type 2 PH of PSCell is included before the octet containing Type 1 PH of PSCell
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Figure 1. Location of Type 2 PH of PSCell: 
After the Type 2 of PCell (Left) vs. before the Type 1 of PSCell (Right).

Between two options, there is no difference in terms of future extendibility or simplicity. However, in the current specification, it is specified that Type 2 PH field is located in the first place after the Ci field octet. In this sense, Option 1 seems to be aligned with the current specification. Therefore, we slightly prefer Option 1.

	6.1.3.6a
Extended Power Headroom Report MAC Control Element 

The Extended Power Headroom Report (PHR) MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6a-2. When Type 2 PH is reported, the octet containing the Type 2 PH field is included first after the octet indicating the presence of PH per SCell and followed by an octet containing the associated PCMAX,c field (if reported). Then follows in ascending order based on the ServCellIndex [8] an octet with the Type 1 PH field and an octet with the associated PCMAX,c field (if reported), for the PCell and for each SCell indicated in the bitmap.

The Extended PHR MAC Control Element is defined as follows:

-
Ci: this field indicates the presence of a PH field for the SCell with SCellIndex i as specified in [8]. The Ci field set to "1" indicates that a PH field for the SCell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the SCell with SCellIndex i is not reported;

-------[omit]-------
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Figure 6.1.3.6a-2: Extended PHR MAC Control Element


Proposal 3: Type 2 PH of PSCell is included after the octet containing Type 2 PH of PCell.

A New LCID for extended PHR MAC CE for DC
In RAN2 #85bis, it was agreed as a working assumption that a new LCID is allocated for the extended PHR MAC CE for DC. However, we think a new LCID is not necessarily needed for the extended PHR MAC CE for DC because:

· By checking the first octet indicating the presence of PH of the SCell, the eNBs is able to know whether the received extended PHR MAC CE is for DC or not, i.e., whether the PHs of the cells under control of other eNB are included or not.
· With Proposal 1 and 2, the eNBs is able to know whether Type-2 PHR for PCell/PSCell is included in the extended PHR MAC CE or not.
Accordingly, there seems to be no inter-operability issue in re-using the extended PHR MAC CE without allocating a new LCID for it. Given that LCID field is a limited resource (i.e., the number of remaining reserved LCID fields is 15), we propose not to allocate a new LCID for the extended PHR MAC CE for DC.
Proposal 4: For DC, a new LCID for the extended PHR MAC CE for DC is not needed.
3 Conclusions
In this contribution, we have discussed remaining issues on PHR operation for DC and propose the followings:

Proposal 1: Each eNB independently configures simultaneousPUCCH-PUSCH for the corresponding PCell/PSCell.

Proposal 2: Each eNB exchanges information whether simultaneousPUCCH-PUSCH is configured for PCell/PSCell or not. 

Proposal 3: Type 2 PH of PSCell is included after the octet containing Type 2 PH of PCell.

Proposal 4: For DC, a new LCID for the extended PHR MAC CE for DC is not needed.
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