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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 this contribution we propose a MAC CE format for the power headroom reporting in Dual connectivity.  
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 LTE Rel. 10 carrier aggregation, the PHRs to multiple component carriers (CCs) is supported (ePHR).  There are two types of PHRs namely, Type1 and Type 2. While the Type 1 PHR takes into account of the PUSCH TX power, Type 2 takes into account of both PUCCH and PUSCH TX powers when simultaneous PUSCH and PUCCH is configured.  The Type 2 PHR is transmitted to PCell with simultanous PUCCH and PUSCH transmission only. For carrier aggregation, PUSCH power downscaling rules have been introduced to ensure that maximum allowed transmit power is not exceeded in case of parallel PUSCH transmission. The same problem is valid for the dual connected UEs as well.  In Dual connectivity SCG has a special cell with PUCCH.  In such situations reporting Type 2 PHR would help to make the efficient UL resource allocation. It is agreed that one PHR MAC CE format will be used to report the power headroom [1] and both the virtual and actual power headroom would be reported in the dual connectivity [2].  The virtual PH is calculated assuming 1 resource block of PUCCH or PUSCH when they are not present.  The decision “Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG” in [2] implies that the Type 2 PHR could be reported to SCG as well.  Thus, both the Type 1 and Type 2 PHRs could be sent to both the MCG and SCG.

Proposal 1. We propose RAN2 to adopt the DC-PHR MAC Control Element format in Figure 1 for Dual Connectivity.
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Figure 1. DC-PHR MAC Control Element
3 Conclusion
The PHR for Dual connectivity is considered in this document.  The following proposals regarding type of the PHR and MAC CE format for PHR are made. 
Proposal 1. We propose RAN2 to adopt the DC-PHR MAC Control Element format in Figure 1 for Dual Connectivity.

References

[1] 3GPP TR 36.842,  Study on small cell enhancements for E-UTRA and E-UTRAN - Higher-layer aspects
[2] R2-142912, LS on RAN1 agreements on Physical layer functionalities required for operation of Dual Connectivity in RAN1#77
PAGE  
1/2


PH (Type 2, PCell, MCG)
PH (Type 1, PCell, MCG)
V
P
P
R
C1
C2
C3
C4
C5
C6
C7
V
PCMAX,c 1
R
R
PCMAX,c 2
R
R
PH (Type 1, SCell n,MCG)
P
V
PCMAX,c n+2
R
R
PH (Type 2, pSCell, SCG)
PH (Type 1, pSCell, SCG)
V
P
P
V
PCMAX,c w
R
R
PCMAX,c x
R
R
PH (Type 1, SCell m,SCG)
P
V
PCMAX,c y
R
R



