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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.

We discuss some solutions to address the above issues.

Discussion
One solution is to include any backoff the UE applies in the PHR that the eNB is not aware of. Since the latest decision in RAN1 is the UE will include the Pcmax,c in the PHR, Pcmax,c can also take into account this kind of SAR-related backoff.

Proposal 1: Pcmax,c takes into account SAR related backoff.

Pcmax,c is a function of max(PR, B), where PR (<= MPR) is the regular backoff applied by the UE and B is the backoff the UE applies to meet SAR requirements (e.g., proximity detector that triggered power backoff). In this way, the Pcmax,c reflects the genuine power headroom of the UE.
Alternatively, the UE can include the SAR backoff info directly in the PHR in addition to Pcmax,c. 

Proposal 1’: UE to include the backoff info in PHR in addition to Pcmax,c. The backoff info may contain backoff due to SAR requirements, proximity detection, 1x transmission, etc.

However, we still need 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.
There are a two options we identified:

Option 1: trigger a PHR if the following condition is met:
absolute(SARbo_t1 – SARbo_t0) > “some threshold configured by the eNB”, where
· t0 is the last time a PHR was reported

· t1 is the time when the SARbo changes internally (e.g., proximity on/off, transmission on other RAT on/off, etc.)

· SARbo_t0 is the backoff the UE needs due to SAR constraint at t0, and

· SARbo_t1 is the backoff the UE needs due to SAR constraint at t1.

Proposal 2: PHR is triggered when the SAR backoff change exceeds an eNB configured threshold.

Option 2: Same as option 1 with the following optimization:

When the PHR was triggered by the condition in option 1 and it is the only pending PHR trigger, and when the UE receives an UL grant, the UE sends the PHR only if 
absolute(SARbo_t1- PR_t1) > “some threshold configured by the eNB”,  , where

· SARbo_t1 is the backoff the UE needs due to SAR constraint at t1.

· PR_t1 is the normal backoff the UE needs to apply (constrained by MPR and without taking into account SAR requirements) at t1.

The rationale for this optimization is the UE reports a PHR (that is triggered by option 1) only if the SAR backoff information makes a difference at the eNB. If PR_t1 is greater than SARbo_t1, the UE will use PR_t1 and SARbo will not be used anyway. So there is no extra information needed in the eNB.
Proposal 3: PHR is triggered when the SAR backoff change exceeds an eNB configured threshold and the difference between SAR backoff the power reduction (due to MPR, A-MPR) exceeds an eNB configured threshold.
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: Pcmax,c takes into account SAR backoff.

Proposal 2: PHR is triggered when the SAR backoff change exceeds an eNB configured threshold.

Proposal 3: PHR is triggered when the SAR backoff change exceeds an eNB configured threshold and the difference between SAR backoff the power reduction (due to MPR, A-MPR) exceeds an eNB configured threshold.
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