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1   Introduction
RAN4 received a RAN2 LS on power headroom reporting In this LS RAN4 was asked to confirm whether Pcmax,c for PHR type 1 and PHR type 2 on Pcell can always be assumed as the same.
This document will give our views in correspondance to the RAN2 LS.
2
Discussion
In current physical specification [2], two types of PHR are defined as following:
PHR type 1 definition is described briefly as:

PHtype1 = Pcmax,c – PPUSCH
If the UE does not transmit PUSCH, Pcmax,c is computed assuming MPR = 0dB, A-MPR = 0dB, ΔTc = 0dB. PPUSCH is computed with virtual PUSCH channel.
PHR type 2 definition is described briefly as:

PHtype1 = Pcmax,c – PPUSCH – PPUCCH
If the UE transmits PUSCH without PUCCH, PPUCCH is computed with virtual PUCCH channel. If the UE transmits PUCCH without PUSCH, PPUSCH is computed with virtual PUSCH channel.
If the UE does not transmit PUCCH or PUSCH, the PPUCCH and PPUSCH are all computed with virtual channel. Pcmax,c is computed assuming MPR = 0dB, A-MPR = 0dB, ΔTc = 0dB.
To our understanding, the intention of RAN1 defining two types PHR is for eNB to know the power reduction difference between simultaneous PUCCH and PUSCH transmission and PUSCH only transmission.

In the last RAN4 meeting, Pcmax,c definition has been discussed in [3~7], but no conclusions have been reached. However from these documents, there seems to be at least a common understanding that Pcmax,c definition should consider all UE actual power reduction  including MPR, A-MPR, ΔTc etc. For simplicity we use APR (Actual Power Reduction) for all possible power reduction, like MPR/A-MPR/ΔTc, in the following discussion. So whether Pcmax,c for Type 1 PHR and Type 2 PHR can be the same depends on whether the MPR/A-MPR value for the 2 cases is always the same.  From current MPR requirements in TS 36.101, the value of power reduction rely on transmit configuration, e.g. PRB number, modulation mode, whether PUCCH and PUSCH transmit simultaneously or not, etc. 
In [3], it is proposed to use different configuration for actual power reduction for different type of PHR calculating.  The basic thinking is:
If only PUCCH is transmitted, 

Type 1 PHR is calculated using virtual PUSCH configuration, and assuming no PUCCH transmission. In this case, APR = 0dB. 
Type 2 PHR is calculated using current PUCCH configuration, and virtual PUSCH configuration. In this case, APR is not 0dB.
If only PUSCH is transmitted, 


Type 1 PHR is calculated using current PUSCH configuration. Type 2 PHR is calculated using virtual PUCCH configuration, and current PUSCH configuration. The APR for each type of PHR may be different.
If PUCCH and PUSCH are transmitted simultaneously,

Type1 PHR is calculated using current PUSCH configuration, and assuming no PUCCH transmission. APR assumes only PUSCH transmit configuration. Type2 PHR is calculated using current uplink configuration. APR assumes PUCCH and PUSCH simultaneous transmission. The APR for each type of PHR is different.
Based on the above analysis, it is seen that APR value should be different for different cases. So the Pcmax,c value for Type 1 PHR and Type 2 PHR calculation can not be always assumed as the same.
3
Conclusion
This document discussed the APR and PCMAX,c value for calculating Type 1 and Type 2 PHR. It is our understanding that Pcmax,c cannot be always assumed as the same due to the APR difference. It is proposed to Rely RAN2 based on the discussion in this contribution.
4
Reference

[1]   R2-110665, LS on Power Headroom Reporting, RAN2

[2]   3GPP TS 36.213 v10.0.0, Physical layer procedures
[3]   R4-110271, Further Discussion of Pcmax,c Definition in CA, CATT
[4]   R4-110561, Pcmax for CA, Ericsson, St-Ericsson
[5]   R4-110257, PCMAX and PCMAX,c definition in CA, Samsung
[6]   R4-110567, Definition of Pcmax,c, Qualcomm Incorporated
[7]   R4-110015, Pc,maxc and UE Power Management, Motorola Mobility

























































2/2

