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1 Introduction
During RAN2 Meeting #86, RAN2 received an LS from RAN1 (R2-142912) on the PHR reporting. The following agreements were made by RAN1

· 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 the RAN1 meeting #78, RAN1 send an LS (R2-143927) to RAN2 to inform the following agreements

· RAN1 recommends RAN2 that total 16 entries for each of PMeNB or PSeNB.
· Each value of the RRC signalling for the guaranteed power for a CG indicates an index to one of the following:
· 0%, 5%, 10%, 15%, 20%, 30%, 37%, 44%, 50%, 56%, 63%, 70%, 80%, 90%, 95%, 100%.
· These values will be captured in RAN1 specification
and asked RAN 2 to specify RRC configuration signalling that can accommodate 16 entries for each of PMeNB and PSeNB. In addition RAN1 also agreed the following for PSeNB in RAN1 #78
· It is up to RAN2 to decide whether SeNB can suggest the value of PSeNB to MeNB
In this contribution we propose signalling to indicate the type of PHR (always virtual or Rel. 11) to UE in dual connectivity.  We also discuss whether SeNB can suggest the value of PSeNB to MeNB.  
2  Discussion
In current LTE systems, UEs report their Power Headroom (PHR) to the serving eNB to assist the eNBs to allocate the UL radio resources.  The PHR is transmitted periodically or triggered based on change in the system or radio channel conditions. The eNBs use the PHR reports to determine how much more UL power (effectively data rate) per subframe the UE would be capable of using before reaching the power limitation.  
In the dual connectivity when PHR is triggered towards a cell group the PHRs of both MCG and SCG links are sent.  Recently, RAN1 has decided to have another PHR type for the active cells belonging to the other cell group called “Always Virtual PH” in addition to the existing Rel. 11 PHR process.  In this type, the UE reports virtual PH to the other cell group regardless of the presence of PUSCH or PUCCH.  The always virtual PH or Rel. 11 PHR procedure for other cell group is independently configured for the cell groups according to the listed agreement #35 in the running TS 36.331CR during RAN2 email discussion [87#21]. The MeNB has to inform UE the type of PHR it is requesting from the UE for the other cell groups in dual connectivity. 
Proposal 1. The Type of other cell group PHR is signaled to UE in the MAC-MainConfig information element.  RAN2 adopts the proposed text proposal in Figure 1.
MAC-MainConfig information element
-- ASN1START

MAC-MainConfig ::=




SEQUENCE {


ul-SCH-Config





SEQUENCE {



maxHARQ-Tx






ENUMERATED {













n1, n2, n3, n4, n5, n6, n7, n8,













n10, n12, n16, n20, n24, n28,













spare2, spare1}

OPTIONAL,
-- Need ON



periodicBSR-Timer




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1280, sf2560,













infinity, spare1}
OPTIONAL,
-- Need ON



retxBSR-Timer





ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1},



ttiBundling






BOOLEAN


}















OPTIONAL, 
-- Need ON


drx-Config






DRX-Config




OPTIONAL,
-- Need ON


timeAlignmentTimerDedicated


TimeAlignmentTimer,


phr-Config






CHOICE {



release







NULL,



setup







SEQUENCE {




periodicPHR-Timer




ENUMERATED {sf10, sf20, sf50, sf100, sf200,
















sf500, sf1000, infinity},




prohibitPHR-Timer




ENUMERATED {sf0, sf10, sf20, sf50, sf100,

















sf200, sf500, sf1000},




dl-PathlossChange




ENUMERATED {dB1, dB3, dB6, infinity}



}


}















OPTIONAL,
-- Need ON


...,


[[
sr-ProhibitTimer-r9




INTEGER (0..7)


OPTIONAL
-- Need ON


]],


[[
mac-MainConfig-v1020



SEQUENCE {




sCellDeactivationTimer-r10


ENUMERATED {














rf2, rf4, rf8, rf16, rf32, rf64, rf128,














spare}


OPTIONAL,
-- Need OP




extendedBSR-Sizes-r10



ENUMERATED {setup}

OPTIONAL,
-- Need OR




extendedPHR-r10





ENUMERATED {setup}

OPTIONAL
-- Need OR



}














OPTIONAL
-- Need ON


]],


[[
stag-ToReleaseList-r11



STAG-ToReleaseList-r11
OPTIONAL,
-- Need ON



stag-ToAddModList-r11



STAG-ToAddModList-r11
OPTIONAL,
-- Need ON



drx-Config-v1130




DRX-Config-v1130

OPTIONAL
-- Need ON

]],
[[
mac-MainConfig-v12xy



SEQUENCE {

            alwaysVirtualPHR-r12                     ENUMERATED {true}

OPTIONAL
-- Need ON



}

                                 OPTIONAL
-- Need ON

]]
	MAC-MainConfig field descriptions

	alwaysVirtualPHR
Indicates  whether always virtual power headroom is reported for the activated cells belong to another cell group in dual connectivity


Figure 1. Proposed changes to MAC-MainConfig IE
In RAN1 #78 meeting, it was decided that MeNB would calculate the PMeNB and PSeNB and send them to the UE for the UL transmission.  RAN1 also asked RAN2 to decide whether SCG suggests the PSeNB value to the MeNB. As SeNB has an independent MAC scheduler it is in a better position to calculate the minimum required or guaranteed power for the UE-SCG link. The parameters (for example, pathloss, and minimum power for supporting PUCCH) required to calculate the PSeNB are easily obtainable for SeNB than the MeNB.  As shown in Figure 2 the PSeNB is sent to MeNB via the SeNB modification request acknowledge message. 
Proposal 2. SeNB recommends the PSeNB value to MeNB. The PSeNB is sent via SeNB modification request Acknowledge message. 
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Figure 2. Signaling of PMeNB and PSeNB
When the MeNB receives the recommended PSeNB from the SeNB it calculates the PMeNB and PSeNB. MeNB signals the PMeNB and PSeNB values to the UE and SeNB. As shown in Figure 2, the MeNB signals PMeNB and PSeNB to the UE in the RRC connection reconfiguration message to the UE. An X2 message is used to signal the PMeNB and PSeNB to SeNB. The PMeNB or PSeNB takes 16 possible percentile values specified in RAN1 specification.
Proposal 3. PMeNB and PSeNB are signaled to UE over RRC connection reconfiguration message and to SeNB over an X2 message.
3 Conclusion
RRC signaling for virtual PHR and PMeNB/PSeNB is considered in this document. The following proposals are made. 
Proposal 1. The Type of other cell group PHR is signaled to UE in the MAC-MainConfig information element.  RAN2 adopts the proposed text proposal in Figure 1.
Proposal 2. SeNB recommends the PSeNB value to MeNB. The PSeNB is sent via SeNB modification request Acknowledge message. 
Proposal 3. PMeNB and PSeNB are signaled to UE over RRC connection reconfiguration message and to SeNB over an X2 message.
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