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1 Introduction
This paper discusses some of the open issues of PHR reporting which remains after RAN2#70bis. 
2 Discussion
2.1 PHR Reporting
During RAN2#70bis it was agreed that PHR should be transmitted for all configured CCs. Since we cannot assume that all configured/active UL CCs will have a PUSCH grant for each TTI, it is possible that some UL CC will not have a PUSCH grant to derive its PHR from when a PHR is triggered in a specific TTI. To handle this and still give the eNB sufficient information it is possible to use a reference format to calculate PHR for the UL CCs without a PUSCH grant. 

Looking at the equation for PHR calculation, we can see that parameters related to PUSCH format, power control loop and CC specific parameters are used as variables. Since not all of these parameters will be available without having a PUSCH grant for this CC, these parameters needs to be replaced with values know both to the UE and the eNB in order to derive PHR adequately. The values should preferably be specified in the same specification where the PUCCH reference format is described [1]. This means that definition of the PUSCH reference format should be left to RAN1. 

Proposal 1 When reporting PHR for a UL CC without a PUSCH grant in the specific TTI, PHR for that UL CC shall be derived using a PUSCH reference format.

Proposal 2 The PUSCH reference format shall be defined by RAN1.
In RAN2#70bis it was agreed to have one dl-PathlossChange parameter and one periodicPHR-Timer timer per UE. Since RAN2#70bis agreed to report PHR for all configured (alternatively all activated) CCs in the same TTI it seems sufficient to have only one prohibitPHR-Timer per UE.
Proposal 3 The prohibitPHR-Timer shall be one per UE

2.2 Type 1 and Type 2 PHR

During RAN2#70bis it was discussed in which scenarios to transmit Type 1 and Type 2 PHR.

· Type 1 power headroom report computed as: P_cmax,c minus PUSCH power
· Type 2 power headroom report computed as: P_cmax,c minus PUCCH power minus PUSCH power

The following agreements were made in RAN2#70bis:
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The Type1 and Type2 handling has not bee agreed for the following two scenarios:
A. Parallel PUSCH & PUCCH allocation is supported, but there is only PUSCH transmission on the PCell in this TTI

B. Parallel PUSCH&PUCCH allocation is supported, but there is only PUCCH transmission on the PCell in this TTI

Since there will be a reference format for PUSCH in order to enable all configured SCells to transmit PHR in the same TTI, this reference format could also be used in Scenario A to calculate a Type1 and Type2 PHR. For scenario 2 a reference format for PUCCH would be needed in addition. Since RAN1 has already agreed [2] that PUCCH format 1a can be used if there is no PUCCH transmission available, it seems that not much additional complexity would be introduced by transmitting both Type1 and Type2 PHR also in scenario B.
Proposal 4 If parallel PUSCH and PUCCH allocation is supported the PCell shall always transmit both Type1 and Type2 PHR in the same TTI.
2.3 Rel-10 PHR MAC CE format 
In RAN2#70bis it was agreed that it should be allowed to transmit a PHR on any UL CC. This, together with the introduction of the Type 1 and Type 2 PHRs implies that a new PHR MAC CE format will be needed in Rel-10.

This new PHR MAC CE will need to make it possible to identify which CC each PHR belongs to and also to distinguish between the Type 1 and Type 2 since the PCC may transmit both types in the same TTI.

The existing PHR MAC CE [3] consists of a MAC subheader and one octet containing the PHR.
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Figure 1 - Rel-8/9 PHR MAC CE
Since there can be up to 5 UL CCs, at least 5 different CC identifiers would be needed to distinguish between the PHRs. Therefore it is sufficient to use a 3 bit field to indicate which CC this PHR is for, preferably re-using the 3 bit Cell Index agreed in RAN2#70bis.
In Rel-10 there will be two different PHR types and we don’t expect to add additional PHR types in the near future. Hence it would make sense to have a single bit which value indicates which of the PHR types this PHR report corresponds to. In Rel-10, only the PCC will use the PHR Type 2 format, since the PCC is the only CC configured with PUCCH resources. 

The two unused R-bits in the existing PHR MAC CE would not be sufficient to use for both the CC Id and the PHR type indicator. Therefore a straightforward approach would be to add another octet to the PHR MAC CE in order to indicate both the CC (Cell Index) and PHR type (T) associated with this PHR. The format could be implemented as shown in Figure 2.
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Figure 2 - Proposal for Rel-10 PHR MAC CE.
The T-bit would be used to indicate the PHR type, “0” indicating Type 1 PHR and “1” indicating Type 2 PHR. The 3 bit Cell Index would contain the identifier for the CC which this PHR is reported for. The purpose of keeping the T-bit left aligned would be to make it possible to extend the Cell Index field to more than 3 bits in the future, in case support for more than 8 UL CCs would be introduced. Also it would be possible to extend the T-bit to 2 bits if needed.

Proposal 5 Use one reserved LCIDs to indicate Rel-10 PHR MAC CE.

Proposal 6 Use a 3 bit field (Cell Index) to indicate the reporting CC for each PHR.

Proposal 7 Use 1 bit (T) to indicate if the PHR is of Type 1 or Type 2.

Proposal 8 Agree to the new PHR MAC CE format proposed above in Figure 2
3 Conclusion

Based on the conclusions made in the above discussion concerning PHR reporting and the reported PHR MAC CE format, RAN2 is asked to consider the following proposals:

Proposal 1
When reporting PHR for a UL CC without a PUSCH grant in the specific TTI, PHR for that UL CC shall be derived using a PUSCH reference format.
Proposal 2
The PUSCH reference format shall be defined by RAN1.
Proposal 3
The prohibitPHR-Timer shall be one per UE
Proposal 4
If parallel PUSCH and PUCCH allocation is supported the PCell shall always transmit both Type1 and Type2 PHR in the same TTI.
Proposal 5
Use one reserved LCIDs to indicate Rel-10 PHR MAC CE.
Proposal 6
Use a 3 bit field (Cell Index) to indicate the reporting CC for each PHR.
Proposal 7
Use 1 bit (T) to indicate if the PHR is of Type 1 or Type 2.
Proposal 8
Agree to the new PHR MAC CE format proposed above in Figure 2
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Agreements in RAN2#70bis:





Scell:


For Scell PHR we only use Type 1 PHR.





Pcell:


If parallel PUCCH&PUSCH allocation is not supported (FFS if this case exists):


			- Type 1 PHR is used for Pcell and Scell, i.e., PHR is the same as in Rel-8/9.





If parallel PUCCH&PUSCH allocation is supported, if there is PUCCH and PUSCH transmission on the Pcell in this TTI:


			- Pcell transmits Type1 and Type2 PHR together
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