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1 Introduction
In RAN2 #70bis, following agreements regarding Rel-10 PHR have been reached.

· There shall be one dl-PathlossChange parameter per UE

· There shall be one periodicPHR-Timer per UE, i.e. only 1 value configured, and only 1 timer running in the UE valid for all UL CCs

· It shall be allowed to transmit a PHR on any UL CC, e.g. PHR of CC1 can be sent on CC2.

· Only one prohibitPHR-Timer value is configured. FFS if have a timer running per CC or for the UE as a whole.

· When PHR report is triggered, PHR is reported for all configured CC's

· FFS if further restricted by UL CC activation

· FFS how we define a virtual/ref format

· FFS if the network should further be able to restrict the PHR reporting by excluding PHR reporting for certain CC's
· On the Type 1/2 PHR.
· (Case1) For SCell PHR, only Type 1 PHR is used

· (Case2) If parallel PUCCH/PUSCH allocation is not supported (FFS if this case exists), Type 1 PHR is also used for PCell

· (Case3) If parallel PUCCH/PUSCH allocation is supported and there is PUCCH and PUSCH transmission on PCell in this TTI, Type 1 and Type 2 PHR is transmitted together

· (Case4) FFS If parallel PUCCH/PUSCH allocation is supported, if there is only PUSCH transmission on the PCell in this TTI, (a) Type 1 and Type 2; (b) Only Type 1

· (Case5) FFS If parallel PUCCH/PUSCH allocation is supported, if there is only PUCCH transmission on the Pcell in this TTI, (a) No PHR for PCell; (b) Type 1 and Type 2; (c) Only Type 2, (Assume zero power for PUSCH or some virtual PUSCH format?)

In RAN2 #71, further agreements regarding Rel-10 PHR have been reached.

· Will only have 1 PHR MAC CE transmitted by a UE in a TTI. FFS if this is new MAC CE or redefinition of Rel-8/9 codepoint

· This MAC CE can be included in any TB

· The network will not be able to exclude certain CC from PHR reporting/triggering
Based on current agreements, this paper discusses the stage-3 aspects of the PHR.

2 Discussion
Based on the current agreements and on-going discussion, we have below understanding on the Rel-10 PHR:

· The length of the MAC CE can have fixed or variable length

· For PCell, depending on the existence of PUCCH/PUSCH on the reporting TTI, there are following possibilities: Type1 and Type2; Type1 only; Type2 only; None.
· For SCell, depending on the existence of PUSCH on the reporting TTI, there are following possibilities: Type1;None.
· PHs for multiple SCells are included in the MAC CE, a mapping mechanism is needed
· Indication of virtual PHR

We discuss how to design the PHR format to meet these requirements.

There is no real issue if the length of the new PHR is fixed, e.g. PHR of configured CCs are reported together. For fixed length PHR, there is no need to provide mapping, PHR can be ordered according to cell index. The number of byte of MAC CE is n+1, where n is the number of aggregated cell (PCell and SCell). Fig.1 illustrates an example for fixed length Rel-10 PHR.
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Figure 1: An example of subheader and MAC CE for fixed length Rel-10 PHR
Another possibility is to have variable length Rel-10 PHR. The variable length comes from that not all of the PHR are reported for each incidence, e.g. only PHR for scheduled CC is reported and the length depends on the number of scheduled CCs. Since only scheduled CCs are reported, we need to consider the chance that a UL PDCCH is lost. If eNB is expecting 3 PHR but UE only reports 2 due to miss detection, eNB would have trouble to understand with only implicit ordering. Therefore, it is proposed to include an explicit mapping, e.g. bitmap, to clearly indicate the CC of included PHR. Fig.2 and 3 illustrate 2 alternative designs for variable length Rel-10 PHR, the main difference is the position of bitmap, it could be included with MAC CE (option1) or with subheader (option2). 
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Figure 2: An example of subheader and MAC CE for variable length Rel-10 PHR (option1)

[image: image3.emf]PH Oct 1 V R

PH

Oct 2

V R

...

PH Oct n-1 V R

PH

Oct n

V R

PCell (PUCCH)

PCell (PUSCH)

SCell

i

(PUSCH)

SCell

j

(PUSCH)

LCID R

Bitmap

L E Oct 1

Oct 2


Figure 3: An example of subheader and MAC CE for variable length Rel-10 PHR (option2)
Proposal 1:
It is proposed to have a new LCID for the Rel-10 PHR.
Proposal 2:
It is proposed to discuss the new PHR has fixed or variable length and consider the alternatives illustrated in Fig. 1, 2, and 3.

The discussion on whether to have virtual PUSCH PHR is not finalized yet. If virtual PHR is agreed, for each CC, eNB would have two kind of PHR, one is prepared based on real grant and real power reduction; the other is prepared based on reference and may not consider real power reduction. If there is no PDCCH miss detection, then eNB would be able to differentiate the two according the existence of real scheduling. However, PDCCH miss detection may confuse eNB on whether the PHR is real or virtual. Therefore, it is proposed to use a bit to indicate whether the included PH is real or virtual.
Proposal 3:
It is proposed to have indication for virtual PHR if virtual PHR for PUSCH is agreed.

3 Conclusion
In this paper, we have discussed the detailed aspect of the new Rel-10 PHR. Following proposals were made to progress the discussion in RAN2.
Proposal 1:
It is proposed to have a new LCID for the Rel-10 PHR.

Proposal 2:
It is proposed to discuss the new PHR has fixed or variable length and consider the alternatives illustrated in Fig. 1, 2, and 3.

Proposal 3:
It is proposed to have indication for virtual PHR if virtual PHR for PUSCH is agreed.
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