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1 Introduction

According to the latest version of the TS36.213 [1] two different values for the configured maximum output power are used for the computation of a power headroom. Depending on the uplink channel combination in a subframe, either 
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is used when calculating the power headroom for an activated serving cell. This contribution discusses how this agreement is best captured in TS36.321.
2 Discussion
2.1 Definition of 
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As indicated in the LS from RAN1 [2], UE calculates power headroom for an active serving cell according to the following rules:

For type 1 power headroom reporting:

- When UE transmits PUSCH, MPR, A-MPR and P-MPR are assumed to be the value corresponding to the current PUSCH transmission.
- When UE does not transmit PUSCH regardless of PUCCH transmission MPR, A-MPR and the power management related back-off factor are assumed to be zero.

For type 2 power headroom reporting:

- When UE transmits both PUSCH and PUCCH, MPR, A-MPR and the power management related back-off factor are assumed to the value corresponding to the current PUSCH and PUCCH transmission.
- When UE transmits PUSCH without PUCCH, MPR, A-MPR and the power management related back-off factor are assumed to the value corresponding to the current PUSCH transmission.
- When UE transmit PUCCH without PUSCH, MPR, A-MPR and the power management related back-off factor are assumed to the value corresponding to the current PUCCH transmission.

- When UE does not transmit PUCCH or PUSCH, MPR, A-MPR and the power management related back-off factor are assumed to be zero
Essentially when UE transmits PUSCH and PUCCH in a subframe, it needs to compute two values for the configured maximum output power, one for the calculation of  a type 1 PH which is based on PUSCH transmission only and a second configured maximum output power for the type 2 PH which is based on PUSCH and PUCCH transmission. This understanding is also aligned with RAN4 LS [3]. In order to better reflect this agreement in TS36.213 two separate variables were introduced for the configured maximum output power:

· 
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· 
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, calculated based on PUSCH transmission only
The following tables show the usage of the two variables for the calculation of a power headroom and for the reporting of the configured maximum output power in an extended PHR MAC CE depending on the uplink chanel combinations in a subframe.  
PHR type 1 for PCell

	Uplink channel combinations in the subframe
	"configured maximum output power value" for PH calculation
	"configured maximum output power value" reported in ePHR MAC CE

	PUSCH only
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	PUCCH only (virtual PHR type 1)
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 assuming MPR=0dB, A-MPR=0dB, P-MPRE=0dB, TC =0dB
	No reporting

	PUSCH+PUCCH
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	No uplink transmission 
(virtual PHR type 1)
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 assuming MPR=0dB, A-MPR=0dB, P-MPRE=0dB, TC =0dB
	No reporting


PHR type 1 for SCell

	Uplink channel combinations in the subframe
	"configured maximum output power value " for PH calculation
	"configured maximum output power value" reported in ePHR MAC CE

	PUSCH only
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	No uplink transmission 
(virtual PHR type 1)
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 assuming MPR=0dB, A-MPR=0dB, P-MPRE=0dB, TC =0dB
	No reporting


PHR type 2 for PCell

	Uplink channel combinations in the subframe
	PHR Reporting of "configured maximum output power value" for PH calculation
	"configured maximum output power value" reported in ePHR MAC CE

	PUSCH only (virtual PHR type 2)
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	No reporting

	PUCCH only
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	PUSCH+PUCCH
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	No uplink transmission 
(virtual PHR type 2)
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 assuming MPR=0dB, A-MPR=0dB, P-MPRE=0dB, TC =0dB
	No reporting


2.2 Capturing agreements on 
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 definition in TS36.321
In the current version of TS36.321 there is only one value for the reporting of the configured maximum ouput power of a component carrier namely 
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 , i.e. no distinguishing of configured maximum ouput power for type 1 and type 2 PHR. As can be seen from the tables above depending on the uplink channel combination in a subframe, different values are reported in an extended PHR MAC CE as the configured maximum output power for a serving cell. 
However on the other hand it’s questionable whether such level of detail is required in TS36.321. In addition, which one is reported is specified in RAN1 specification TS36.213. In our opinion it would be more suitable to have one general sentence defining that the configured maximum ouput power used for the calculation of a PH and reported in an extended PHR MAC CE could be either 
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. Furthermore a reference to TS36.213 which is capturing all the details should be made. A corresponding CR can be found in [4].    
3 Conclusions

This contribution discusses the definition of the configured maximum output power which is reported in an extended PHR MAC control element. Due to recent agreements in RAN4 and RAN1, updates to the current description of the power headroom reporting procedure in TS36.321 are required. It’s proposed that RAN2 discusses necessary changes in TS36.321 in order to reflect the RAN1/4 agreements.
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