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1. Introduction
In RAN2#72, the extended PHR MAC CE for Rel-10 was discussed and baseline for the extended PHR MAC CE is agreed. When PHR is calculated based on the virtual format, the reporting of corresponding PCMAX,c is still FFS. In this contribution, we discuss the necessity of avoiding unnecessary reporting of PCMAX,c. Furthermore, possible impacts of SAR on PCMAX,c and handling of PCMAX,c transmission with respect to SAR power reduction are discussed. 
2 Discussion
According to the agreement in [1] MPR, A-MPR, △Tc are set to 0 dB for virtual PHR calculation if no simultaneous PUCCH transmission on the same CC. i.e., 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.

The discussion in RAN2#72 was focused merely on PHR/ PCMAX,c transmission in CA scenario. As uplink resource optimisation is not seen as a requirement in CA scenario, the transmission of PCMAX,c while there is no UL allocation on the carrier is not seen as a problem in CA scenario.  However PHR reporting in SPS resources and PHR/ PCMAX,c reporting in non-CA scenario are not considered during the discussion. 
SPS is designed for VOIP application in mind, which has a certain characteristics. The packets are considered to be small and equal size and arrive in periodic intervals. Therefore the grant assigned for SPS is generally small. On the other hand, PHR MAC CE takes higher priority than data from any logical channel according to the logical channel prioritisation. Without any optimisation, PHR MAC CE according to the current agreement could take value upto 13 bytes. As there is possibility that PHR is triggered and PHR MAC CE needs to be transmitted in SPS configured resource, additional resources should be configured for SPS to cater for possible PHR MAC CE transmission.
According to RAN1 analysis and request [2], it is required to report PCMAX,c even for non-CA scenario in Rel-10. If simultaneous transmission of PUCCH and PUSCH is not configured, PCMAX,c is to be transmitted together with PHR. PCMAX,c is set by the UE within the upper and lower bound defined by, PEMAX, UE power class, MPR, AMPR and △Tc as specified in 36.101. MPR depends on the modulation scheme used for the UL transmission and could vary by 1 or 2 dB. The value of AMPR decided by the network signalled NS value in most NS values (expect value NS_07 and NS_10) the corresponding AMPR variation is less than 3 dB. For NS_07 and NS_10, AMPR depends on the resource region used for the UL transmission and the variation could be as high as 12 dB. Considering that the PCMAX,c value range in some operating scenarios doesn’t change during the operation, it is possible that the PCMAX,c setting by the UE may not change so dynamically in some implementation. PCMAX,c reporting could be optimised such that PCMAX,c is only reported in the case where the value has changed compared to the previous reporting. Thus on average PHR MAC CE overhead can be reduced. This is specially seen beneficial in non-CA scenario. 
Observation 1: optimisation of PCMAX,c transmission is beneficial in some operating scenarios.

If PCMAX,c for the current transmission is same as the value used in calculating PHR in the previous PHR reporting for this carrier, the eNB could use the previously reported PCMAX,c for the scheduling. Therefore, it is seen that PCMAX,c reporting is not required unless the current value is different from the previously reported value. Whether PCMAX,c is reported for the corresponding PHR can be indicated by “R” of the PHR byte. PHR byte including virtual indicator bit and the proposed PCMAX,c indicator bit, P, is shown in Figure 1.
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Figure 1: PH byte indicating the proposed PCMAX,c indicator bit, P.
The corresponding PCMAX,c of the reported PHR is included if ‘P’ field is set to 1. Otherwise, PCMAX,c is absence for the corresponding PHR reporting.
Proposal 1: proposed for 1 bit PCMAX,c indicator in PHR byte as shown in Figure 1.

While transmitting PHR calculated based on virtual format, PCMAX,c value could be known by the eNB based on PEMAX and UE power class. However in a scenario where dual transmission is supported and transmission power needs to be reduced due to SAR requirement, PCMAX,c value could also be dependent on the power reduction due to the dual transmission. Note that the detail calculation of PCMAX,c value taking into account SAR requirement yet to be decided in RAN4. If PCMAX,c is changed due to dual transmission, the new value should also be reported together with PHR even for the case where PHR is computed based on virtual format. The presence of PCMAX,c can be indicated in this scenario using the proposed PCMAX,c indicator.

There are four different scenarios to be considered depending on the ‘P’ and ‘V’ value setting as shown in the table below.

	P value
	V value
	Condition 

	1
	0
	PHR is calculated based on actual UL transmission format and PCMAX,c is presence 

	1
	1
	PHR is calculated based on virtual format and PCMAX,c is presence (i.e.: PCMAX,c setting has been changed from what predictable from PEMAX and UE power class

	0
	0
	PHR is calculated based on actual UL transmission format and PCMAX,c is absence. PCMAX,c is same as the value reported in the previous PHR/ PCMAX,c  reporting

	0
	1
	PHR is calculated based on virtual format and PCMAX,c is absence (i.e.: PCMAX,c setting is predictable from PEMAX and UE power class


Proposal 2: PCMAX,c is not reported when there is no actual UL transmission on the corresponding SCell (i.e. virtual PHR) and PCMAX,c can be predictable at the eNB.

Proposal 3: PCMAX,c is reported when there is no actual UL transmission on the corresponding SCell (i.e. virtual PHR) and PCMAX,c can not be predictable at the eNB.

Proposal 4: PCMAX,c is not reported if PCMAX,c value is the same as value reported in the previous PHR/ PCMAX,c reporting.

3 Conclusion 
This contribution discusses necessity of PHR MAC CE optimisation with regards to PCMAX,c transmission. Further, the impact of SAR requirement on PCMAX,c setting and transmission of PCMAX,c in both CA and non-CA scenarios are discussed. The following observation and proposals are made. 

Observation 1: optimisation of PCMAX,c transmission is beneficial in some operating scenarios.

Proposal 1: proposed for 1 bit PCMAX,c indicator in PHR byte as shown in Figure 1.

Proposal 2: PCMAX,c is not reported when there is no actual UL transmission on the corresponding SCell (i.e. virtual PHR) and PCMAX,c can be predictable at the eNB.

Proposal 3: PCMAX,c is reported when there is no actual UL transmission on the corresponding SCell (i.e. virtual PHR) and PCMAX,c can not be predictable at the eNB.

Proposal 4: PCMAX,c is not reported if PCMAX,c value is the same as value reported in the previous PHR/ PCMAX,c reporting.
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