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1. Introduction
In [1], RAN1 has agreed to report PCMAX,c in addition to per-CC PHR. 

· PCMAX,c is reported together with all per-CC PHRs.

· PCMAX,c is the value used for the calculation for the reported per-CC PHR.

· PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel8/9)

· PCMAX,c of current assignment is reported in MAC CE

· RAN2 can consider overhead reduction methods for the following cases:

· if PCMAX,c is the same for multiple CCs

· if PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs
and way forward for PHR reference formats were agreed in [2].

· PHR for PUCCH reference format 1a

· Power control

· (PUCCH = 0 dB

· MPR, A-MPR, ∆Tc

· 0 dB if no simultaneous PUSCH transmission on the same CC

· Other parameters as configured by RRC for the corresponding PUCCH

· PHR for virtual PUSCH reference format

· Power control 

· 10log(MPUSCH,c(i)) = 0 dB

· Ks = 0 

· (PUSCH = 0 dB (accumulated PC)

· (PUSCH = 0 dB (absolute PC)

· MPR, A-MPR, ∆Tc

· 0 dB if no simultaneous PUCCH transmission on the same CC

· Other parameters as configured by RRC for the corresponding PUSCH

As indicated in [1], there are some open issues to be discussed in RAN2 on reporting of PCMAX,c. In this contribution, we address the remaining open issues and provide our opinion.
2. Discussion
2.1. PCMAX,c on PCell

When simultaneous PUSCH and PUCCH transmission is configured,  it is agreed in the last RAN2 meeting that the UE reports both Type 1 and Type 2 PHRs regardless of whether there is actual UL transmission on PCell in the corresponding TTI or not.
It is assumed that value range for PCMAX,c is defined following  Rel-8/9 definition. Hence the value range for PCMAX,c depends on PEMAX , Ppowerclass, MPR, A-MPR and ∆Tc. MPR is a function of modulation and transmission bandwidth while A-MPR is band specific parameter which also a function of the resource used for the UL transmission in some frequency band. Given the dependency of MPR and A-MPR on the actual UL transmission, when if one of PUCCH or PUSCH transmission in the corresponding TTI, the PCMAX,c value range could be determined based on the transmission format of the actual UL transmission. However, when simultaneous PUCCH and PUSCH transmissions are in the corresponding TTI, the PCMAX,c value range should be determined considering both PUCCH and PUSCH transmission format. The PCMAX,c value range can be calculated as the largest range defined by PUCCH or PUSCH transmission format. PCMAX,c is set to value within the value range. Even though two PHR values (type 1 and type 2) are reported on PCell, only one PCMAX,c is considered for the PHR calculation. Therefore it is proposed to report one PCMAX,c on PCell together with type 1 and type 2 PHRs when simultaneous transmission of PUCCH and PUSCH is configured.

Proposal 1: PCMAX,c is reported only once on PCell together with type 1 and type 2 PHRs when simultaneous PUCCH and PUSCH transmission is configured.

2.2. PCMAX,c when virtual PHR is reported
According to the agreement in [2] MPR, A-MPR, △Tc are set to 0 dB for virtual PHR calculation if no simultaneous PUCCH transmission on the same CC. ie, MPR, A-MPR, △Tc are set to zero for virtual PHR calculation on a SCell. PCMAX,c on carrier which doesn’t have actual UL transmission is therefore either be set to PEMAX, or value defined by the power class (both parameters are known to the network). Thus PCMAX,c for virtual PHR on SCell doesn’t provide any additional information to the network.

Proposal 2: PCMAX,c is not reported on SCell when there is no actual UL transmission on the corresponding SCell (ie. virtual PHR).
On PCell, it is possible to have virtual PHR for either type 1 PHR or type 2 PHR or both. When there is at least one actual UL transmission (either PUCCH or PUSCH), PCMAX,c value range is determined considering the transmission format used for the actual transmission. Hence the PCMAX,c value is not known at the network. Therefore, if at least one UL transmission on PCell is in the corresponding TTI, PCMAX,c value should be reported to the network. However when there is no actual transmission on PCell, PCMAX,c value range is determined by setting MPR, A-MPR, △Tc  to zero. Therefore, the value used for PCMAX,c is predictable at the network. When there is no actual UL transmission on PCell (neither PUCCH nor PUSCH) in the corresponding TTI, PCMAX,c  doesn’t convey additional information to the network.

Proposal 3: PCMAX,c is not reported on PCell if there is no UL transmission (neither PUCCH nor PUSCH).

Proposal 4: if at least one UL transmission (either PUCCH or PUSCH or both) on PCell, PCMAX,c for PCell is reported.

2.3. PCMAX,c applicability for non-CA
Non-CA Rel-10 scenarios with respect to PHR can be divided as a). simultaneous PUCCH and PUSCH transmission configured b). No simultaneous PUCCH and PUSCH transmissions is configured. When simultaneous PUCCH and PUSCH transmission is configured, type 1 and type 2 PHR should be reported even in the non-CA scenario.

PCMAX, value range (according to Rel-8/9) depends on many parameters and the range itself can be quite large in some configurations. The power control and scheduling accuracy depends on the correct estimate of the PCMAX set by the UE. 

Considering that the new PHR MAC CE should be used if simultaneous PUCCH and PUSCH is configured and also possible scheduling accuracy improvement with PCMAX, available at the network, PCMAX,c, in our opinion, should be reported together with PHR in Rel-10 regardless of whether CA is configured or not. This also simplifies the MAC operation and specification as only one PHR MAC CE is used for all scenarios in Rel-10.
Proposal 5: the same PHR MAC CE is used for all cases in Rel-10.

3. Conclusion 

This contribution discusses the open issues on PCMAX,c reporting in Rel-10. RAN2 is requested to discussed and agree on the following proposals.

Proposal 1: PCMAX,c is reported only once on PCell together with type 1 and type 2 PHRs when simultaneous PUCCH and PUSCH transmission is configured.

Proposal 2: PCMAX,c is not reported on SCell when there is no actual UL transmission on the corresponding SCell (ie. virtual PHR).

Proposal 3: PCMAX,c is not reported on PCell if there is no UL transmission (neither PUCCH nor PUSCH).

Proposal 4: if at least one UL transmission (either PUCCH or PUSCH or both) on PCell, PCMAX,c for PCell is reported.

Proposal 5: the same PHR MAC CE is used for all cases in Rel-10.
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