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1 Introduction

At RAN2-72bis it was agreed [1] that the UE shall trigger a power headroom report when the applied power back-off due to power management changes by more than a configurable threshold. This functionality ensures that the eNodeB is informed about an otherwise unexpected change in PCMAX,c and PHR.
In this contribution we suggest indicating in the PHR whether the UE applies power back-off due to power management. 
2 Discussion

In Rel-8/9 the UE is primarily allowed to back-off to ensure that out-of-band emissions do not exceed the specified maximum values. The corresponding allowed power reduction is referred to as MPR and A-MPR. The UE is allowed to back off its transmission power by up to the defined MPR + A-MPR value, but is not required to back off as long as it meets the inter-band emission requirements.
2.1 Benefits of reporting PCMAX,c 

In Rel-10, the eNB configures the maximum output power of each CC individually. Similar to how PCMAX was selected by the UE in Rel-8/9, the UE selects a PCMAX,c for each CC which it uses to calculate the power headroom for the associated CC. Furthermore, the Rel-10 PHR MAC CE contains not only the power headroom but also the PCMAX,c value per CC. The PCMAX,c value being sent in addition to the PHR value enables the network to distinguish the reason for the change in power headroom, i.e., whether it was due to a change in the available transmit power (PCMAX,c) or due to a change in pathloss and TPC command errors. The actual power back-off that the UE applies to meet the out-of-band emission requirements typically depends on the position and number of physical resource blocks, MCSs and the number of scheduled carriers. The eNB can use the reported PCMAX,c values to track and ‘learn’ the UE’s MPR and A-MPR characteristics. These characteristics can be used in subsequent scheduling and link adaptation decisions to predict the resulting Pcamx,c values. 
2.2 Power back-off due to power management
During the last two meetings RAN4 agreed that Rel-10 UEs may apply additional power back-off for so-called “power management” purposes. It has also been decided that the UE shall, when performing such a power back-off, reflect it in the computation of PCMAX,c. Consequently, this additional power reduction will be reflected in the PCMAX,c values reported as part of the Extended PHR report.
This means that the PCMAX,c value will then be dependent on two unknown factors; the MPR+A-MPR, and the new additional power management related power back-off. When having two unknown values in the equation, it is no longer possible to reliably track and ‘learn’ the UEs MPR characteristics over time, since the eNB cannot distinguish systematic (A-)MPR related power back-off from unpredictable power management related power reductions. Consequently, the additional information obtained by explicitly reporting the PCMAX,c, as part of the Extended PHR MAC CE, vanishes partly by introducing the additional power back-off. 

2.3 Identifying power management related power back-off
To overcome the problem outlined in section 2.2 we suggest indicating in the Extended PHR whether the UE has applied power back-off due to power management in the TTI where this PHR is reported. This indication allows the eNodeB to determine whether the reported PCMAX,c was impacted by power management or not. If it was, the eNB may e.g. refrain from using this PCMAX,c report in an algorithm used to learn and predict the UE’s (A-)MPR characteristics.
Proposal 1 The UE indicates in the Extended PHR whether the reported values were impacted by power back-off due to power management. 
Figure 1 shows an example where one of the reserved bits indicates whether the corresponding PCMAX,c value is affected by the additional power management. This means that the UE shall set the bit to 1 if the corresponding PCMAX,c would have had a different value if no additional power management had been applied. 
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Figure 1: P-bit in each PCMAX,c octet is set to “1” to indicate that power management related power back-off has been applied for the associated component carrier. 
We provide a CR in [2] which adds this functionality in the MAC specification. 
Proposal 2 Agree on the corresponding CR provided in [2]
3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
The UE indicates in the Extended PHR whether the reported values were impacted by power back-off due to power management.
Proposal 2
Agree on the corresponding CR provided in [2]
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