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Introduction
In LTE, when the UE needs to simultaneously transmit on LTE and another radio air technology, the UE may need to apply power backoff on LTE transmissions to ensure SAR requirements are met (required to be met 100% of the time). For example, when a 1x voice call is active on an SV-LTE UE, the UE may need to apply some power backoff (e.g., 5dB) to LTE transmissions. Since the current LTE PHR reporting mechanism does not take into account such backoff, the UE will effectively report an inflated power headroom. Unaware of the reduced power headroom in the UE, the eNB may assign an UL grant that the UE cannot support, which will increase the expected number of HARQ retransmissions and the average delay of the packets. In the other case, when the 1x voice call has ended, the eNB again is not aware of the increased power headroom. The result is the UL grants will be too conservative and thus air interface capacity cannot be fully utilized.

Since the transmission on the other RAT may vary dynamically, similar to pathloss, it may be difficult for the eNB to track the constantly changing power headroom that is not accounted for in the PHR.
Another similar example is a tablet device that has a proximity sensor, which applies backoff to LTE transmission whenever the device is getting too close to a human body. Similarly, this reduced power headroom is not reported to the eNB.

To address the above issues, RAN4 has agreed to include SAR backoff in Pcmax,c computation (see R4-104927). Also, RAN1 has also agreed to include Pcmax,c in the PHR for R10 UEs even if there is no UL carrier aggregation (see R2-106885).
Discussion
To ensure a PHR is triggered whenever the backoff changes in the UE to make the eNB aware of the situation as soon as possible, we could trigger a PHR based on changes in Pcmax,c. This approach is generic and can be extended in the future to cover other use cases if desired (e.g., tablet proximity detector case). Another benefit is if extended in the future, only RAN4 needs to address any new use cases and RAN2 will not be affected.

Proposal 1: Agree to include a new PHR trigger that is based on Pcmax,c change alone without specific wording regarding simultaneous transmissions on other radio technologies
We include a sample proposed text change to implement Proposal 1 in the Annex.
Proposals
In this contribution, we discuss SAR requirement issues caused by simultaneous transmissions on multiple RAT’s. We propose some solutions to solve the problems. Also, we discuss such solutions can also be used to solve other power backoff problems such as proximity detector.
Proposal 1: Agree to include a new PHR trigger that is based on Pcmax,c change alone without specific wording regarding simultaneous transmissions on other radio technologies
Annex (sample text change for proposal 1)
5.4.6
Power Headroom Reporting

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss to trigger a PHR [8].

A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB since the last transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function.
-
prohibitPHR-Timer expires or has expired and the configured UE transmitted power on any carrier, PCMAX,C, changes more than configPCMAX,CChange dB since the last transmission of a PHR when UE has UL resources for new transmission.
If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:

-
obtain the value of the power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).
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