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1 Introduction 

The PHR in small cell DC has been discussed in RAN2, and the following agreements have been made

· The PHR related timers and parameters are independently configured for each MAC entity.

· PHR includes PH information of all activated cells in a UE.

· Pathloss change, P-MPR change, and SCell activation triggers PHR for both MAC entities.

· Periodic and Reconfiguration triggers PHR to corresponding MAC entity.

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

· One PHR MAC CE format is used for DC.

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

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

Besides the agreements, some issues raised in the discussion are still open for discussion:

· Whether to include Real PH or Virtual PH for cells belong to other eNB 
· Where to include Type 2 PHR in the DC PHR MAC CE?

The intention of the contribution is to give a further discussion on the open issues for PHR in small cell DC.

2 Discussion on the PHR
Real PH or Virtual PH

In RAN1#77, the PHR issues have been discussed and the following agreements have been made:

· For the PHR of the activated cells belonging to another CG/eNB,

· UE is configured using higher layer signalling to report one of the following

· Always virtual PH

· Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH

Considering the agreement that Whether to include Real PH or Virtual PH for cells belong to other eNB is left up to RAN1 decision, we propose to adopt RAN1’s agreement as follow:

Proposal 1: For the PHR of the activated cells belonging to another CG/eNB, UE is configured using higher layer signalling to report Always virtual PH or Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH.

Since the “Real PH or Virtual PH” is configurable and UE will have two separate MAC entities for MCG and SCG respectively, another issue is whether the configuration for “Real PH or Virtual PH” described in proposal 1 can be different for the two MAC entities? According to the agreements we made before, that PHR related timers and parameters are independently configured for each MAC entity, also considering MeNB and SeNB may have different requirement on the configuration of “Real PH or Virtual PH” (e.g. Different MeNB and SeNB may have algorithm on the power control), we give our proposal 2 as follow:

Proposal 2: The type for the PHR of the activated cells belonging to another CG/eNB (i.e. “Real PH or Virtual PH”) can be independently configured for each MAC entity. 

Where to include Type 2 PHR in the DC PHR MAC CE?

In the extended PHR for CA, the Type 2 power headroom for the PCell will be included in the extended PHR in case the simultaneousPUCCH-PUSCH is configured. In small cell DC, both PCell and PSCell can support simultaneousPUCCH-PUSCH transmission. So, in case both the PCell and PSCell are configured with simultaneousPUCCH-PUSCH, the type 2 power headroom for both PCell and PSCell shall be included in the PHR for DC. According to the MAC CE for extended PHR, which can be found as follow, 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). 
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In order to save complex, we propose to have a similar structure and include the Type 2 PH for PSCell after the octet for type 2 PH for PCell (if exist) and before all the type 1 PHs.

[image: image2.emf]PH (Type 2, PCell)

PH (Type 1, PCell)

V P

P

PH (Type 1, SCell n) P

P

CMAX,c

m R R

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

V

V

...

P

CMAX,c

1 R R

P

CMAX,c

3 R R

PH (Type 1, SCell 1) P V

P

CMAX,c

4 R R

PH (Type 2, PSCell) V P

P

CMAX,c

2 R R


Proposal 3: Include the Type 2 PH for PSCell after the octet for type 2 PH for PCell (if exist) and before all the type 1 PHs.

According to the current specs, the existence of type 2 PH for PCell will depends on the configuration of IEsimultaneousPUCCH-PUSCH. Considering the synchronized reconfiguration can be used in SeNB, in case of the reconfiguration of IE simultaneousPUCCH-PUSCH in PCell, the SeNB can know the switch time of PHR format (i.e. SeNB can switch the PHR format once the RACH procedure caused by synchronized reconfiguration is deteced). However, in case of SeNB change procedure, if the existence of type 2 PH for PSCell will change after the SeNB change procedure, since there is no synchronized reconfiguration in MeNB, it is not possible for the MAC entity of MeNB to know when the PHR will switch to the new format. A possible solution based on implementation is that MeNB can configure MAC of MeNB to switch from old format to new format once the RRC configuration complete is received. However, during the time between transmission of RRC reconfiguration message and reception of RRC configuration complete, the ambiguous will still exist.
Observation 1: The ambiguous of PHR format will exist in the MAC of MeNB during the time period between the transmission of RRC reconfiguration message and the reception of RRC configuration complete.
Considering the DC PHR format without type 2 PH for PSCell is exactly the same as the Extended PHR format defined for CA. In order to avoid the ambiguous of PHR in MeNB mentioned above, we propose to reuse the Extended PHR format for DC in case the type 2 PH for PSCell is not required, and use the new LCH ID for the new PHR format which will include the type 2 PH for PSCell.
Proposal 4: Reuse the Extended PHR format defined in Rel-10 in Small Cell DC in case the type 2 PH for PSCell is not required, and use the new LCH ID for the new PHR format which will include the type 2 PH for PSCell.
3 Conclusion 

RAN2 is encouraged to discuss the issues listed above and consider the observation and proposal as follow:
Proposal 1: For the PHR of the activated cells belonging to another CG/eNB, UE is configured using higher layer signalling to report always virtual PH or Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH.

Proposal 2: The type for the PHR of the activated cells belonging to another CG/eNB(i.e. “Real PH or Virtual PH”) can be independently configured for each MAC entity. 

Proposal 3: Include the Type 2 PH for PSCell after the octet for type 2 PH for PCell (if exist) and before all the type 1 PHs.

Observation 1: The ambiguous of PHR format will exist in the MAC of MeNB during the time period between the transmission of RRC reconfiguration message and the reception of RRC configuration complete.
Proposal 4: Reuse the Extended PHR format defined in Rel-10 in Small Cell DC in case the type 2 PH for PSCell is not required, and use the new LCH ID for the new PHR format which will include the type 2 PH for PSCell.

4 Reference

[1] R2-142275 Text proposal for PHR in dual connectivity Samsung 
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