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1 Introduction

Agreements on PHR have been made during the previous RAN1/RAN2 meetings.
	RAN2 agreements @ RAN2 # 85bis

· 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.

RAN2 agreements @ RAN2 #85
· The PHR related timers and parameters are independently configured for each MAC entity

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

RAN1 agreements @ RAN1 #77 (Captured from R1-142755; only relevant part)

· In both synchronous and asynchronous cases, at least for PUCCH/PUSCH
· Minimum guaranteed power allocation P_SeNB and/or P_MeNB can be configured
· P_SeNB >=0, P_MeNB >=0
· FFS: P_SeNB+P_MeNB <= PCmax
· FFS: P_SeNB+P_MeNB <= 100%
· PRACH to PCell has the highest priority;
· RAN1 perspective, differentiation between PUSCH with SRB and PUSCH without SRB is not assumed
· 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
RAN1 agreements @ [77-15]: PHR for dual connectivity
· Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.
· Send an LS to RAN2 to ask to define corresponding PHR MAC CE.

· New PHR trigger is up to RAN2.


This contribution discusses remaining issues following up above agreements.
2 Discussion

Issue: New PHR trigger
PHR trigger has been discussed at RAN2#85bis meeting. The main discussion point was how to incorporate the current PHR triggers in DC context. New trigger has not been discussed explicitly. RAN1 has no explicit request for new PHR trigger and leave it up to RAN2. Considering already 5 PHR triggers available, the need for new trigger may not be huge. To complete the dual connectivity standardization on time, our proposal is to not define new PHR trigger at least for this release.

Proposal 1: No new PHR trigger is defined for DC in Rel-12 timeframe
Issue: PHR format 
As the consequence of the RAN2 agreement, one PHR MAC CE format carrying PHs of both CGs should be defined. Two issues need to be resolved.

· The position of PSCell’s type 2 PH

· Possible alternatives are;

· Placing the PSCell type 2 PH around PCell type 2 PH

· Placing the PSCell type 2 PH at the end of the PHR

· Placing the PSCell type 2 PH at the position linked with the ServCellIndex of PSCell

· No functional differences exist between alternatives.

· The first alternative seems having least specification impact. 

· Configurability of the new format

· There seems no considerable use case to apply normal/extended PHR format in dual connectivity

· If the new format is configurable, test case would increase

Based on above analysis, followings are proposed,

Proposal 2: The octect containing PCell Type 2 PH is included first after the octet indicating the presence of PH per SCell, followed by an octet containing the associated PCMAX,c (if reported), by an octet containing the PSCell Type 2 PH, and by an octet containing the associated PCMAX,c (if reported). 

Proposal 3: When SCG-MAC entity is configured, new PHR format is always applied
Issue: Type 2 PH
RAN1 agreed that type 2 PH of XeNB is always reported to the other CG (i.e. Type 2 PH of PSCell is always included in the PHR towards MeNB). It has some implication on the type 2 PH presence. Up to Rel-11, the presence of the type 2 PH is determined by the configuration of simultaneousPUCCH-PUSCH. The principle is no longer valid for DC where type 2 PH is always included at least in the PHR for the other CG. 
The agreement is only about the PHR towards the other CG. An open question is about PHR towards the CG. The straightforward way would be to extend the current mechanism (i.e. linking type 2 PH presence with simultaneousPUCCH-PUSCH configuration). The result would be as below.
	
	PHR towards MeNB
	PHR towards SeNB

	Type 2 PH of PCell
	Depending on MCG-MAC’s simultaneousPUCCH-PUSCH configuration (according to the current mechanism)
	Yes regardless of MCG-MAC’s simultaneousPUCCH-PUSCH  configuration (according to RAN1 agreement)

	Type 2 PH of PSCell
	Yes regardless of SCG-MAC’s simultaneousPUCCH-PUSCH  configuration (according to RAN1 agreement)
	Depending on MCG-MAC’s simultaneousPUCCH-PUSCH configuration (according to the current mechanism)


Even though straightforward, having different condition for type 2 PH presence depending on toward which CG PHR is intended is unnecessarily complex without enough justification. It would be simpler if type 2 PH presence and simultaneousPUCCH-PUSCH configuration are independent (i.e. type 2 PH is always present for the CG and for the other CG regardless of simultaneousPUCCH-PUSCH configuration). 
Proposal 4: simultaneousPUCCH-PUSCH of each CG is configured by corresponding eNB

Proposal 5: type 2 PH is always present in the new PHR format

Issue: Configuring ‘always virtual PH’
To capture the RAN1 agreement, new RRC parameter is required. Based on the presence of the IE, PH of the other CG is either always virtual or virtual/real depending on PUCCH/PUSCH transmission of the cell.
Proposal 6: New IE alwaysVirtual which is enumerated with {true} is defined under PHR-config. 

Issue: P_XeNB
One of main RAN1 agreements is the introduction of eNB/CG specific max power (i.e. P_SeNB and P_MeNB). There are number of open issues to be resolved for RAN2 to progress further signalling details.

Q1: Are P_SeNB and P_MeNB relative value or absolute value?

PCmax is not fixed but floating value affected by P-MPR, MPR and other parameters. Therefore defining P_SeNB and P_MeNB as absolute value does not make much sense. The ratio between the sum of P_XeNBs and PCmax would change dynamically if absolute value is used.

It seems more reasonable to define P_SeNB and P_MeNB as relative values of PCmax with sufficient granularity (e.g. 0.1 ~ 99.9%). The value range for P_SeNB and P_MeNB is more of RAN1 issue.

Proposal 7: To send LS to RAN1 to ask the suitable value range for P_SeNB and P_MeNB

Q2: Who decides the P_SeNB and P_MeNB? 
There is no specific reason to deviate from the current framework. Both P_MeNB and P_SeNB should be decided by MeNB that is aware of the traffic characteristics and UE capability in advance comparing to SeNB.
Proposal 8: P_SeNB and P_MeNB are determined by MeNB and informed to SeNB
3 Conclusion
Followings are proposed.
Proposal 1: No new PHR trigger is defined for DC in Rel-12 timeframe
Proposal 2: The octect containing PCell Type 2 PH is included first after the octet indicating the presence of PH per SCell, followed by an octet containing the associated PCMAX,c (if reported), by an octet containing the PSCell Type 2 PH, and by an octet containing the associated PCMAX,c (if reported). 

Proposal 3: When SCG-MAC entity is configured, new PHR format is always applied
Proposal 4: simultaneousPUCCH-PUSCH of each CG is configured by corresponding eNB

Proposal 5: type 2 PH is always present in the new PHR format

Proposal 6: New IE alwaysVirtual which is enumerated with {true} is defined under PHR-config. 

Proposal 7: To send LS to RAN1 to ask the suitable value range for P_SeNB and P_MeNB

Proposal 8: P_SeNB and P_MeNB are determined by MeNB and informed to SeNB
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