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1. Introduction
In RAN4#57 in Jacksonville, a way forward [1] on additional backoff necessary for UE power management under simultaneous multi-RAT transmission was agreed to:
Proposal : Pcmax,c takes into account power management related additional backoff applied by the UE.

The details on how this backoff is captured in the definition of Pcmaxc will be decided in RAN4. 

Note that RAN4 does not intend to specify the requirements for this additional power backoff.

The way forward states that RAN4 will capture this additional backoff in the definition of Pc,maxc. In this contribution, we briefly discuss some considerations that must be taken into account.

2. Discussion
Although, reporting of Pc,maxc together with PHR was initially motivated by SAR considerations under simultaneous multi-RAT transmission [3], it would be desirable to extend this additional backoff to other relevant UE power management use cases considering that the lifetime of Rel-10 devices will likely extend over the next 10 years if not more.  Even at the present time, regulatory bodies like the FCC specify on-body (torso) SAR testing of some non-handset equipment, for example laptops, WiFi hotspot devices, or USB dongles, at small spacings of 10, 5, or even 0 mm.  For some orientations of the device, this could necessitate sizable power backoffs.  Discussions have also begun in US and European SAR deliberative bodies on creating new test cases with similarly small spacings for handset type devices, which could also necessitate more sizable power backoffs, especially for SVLTE operation.  (For example, these tests will likely be similar to the 10 mm tests for simultaneous WAN/WiFi transmission in [4]).  It is difficult at this time to predict the outcome of these discussions, but it is unreasonable to assume that they will not result in large backoffs.  If the standardization of Pc,maxc and PHR signaling being contemplated here is to be durable, it must have sufficient flexibility to support these reasonably foreseeable ranges of power backoff. This makes specifying a single fixed value for the additional backoff risky. 
Some flexibility in configuring suitable additional backoff limits would be desirable. This can be achieved either through UE signaling (where a limit is arrived at by negotiation between eNB and UE) or network signaling (where eNB broadcasts the power limit). The network signaling approach appears to be more pragmatic and sufficiently flexible.

A modification to the Pc,maxc definition was proposed in [2]. Allowing for NW signaling, this proposal can be captured in TS 36.101 as below:

The UE is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:
PCMAX_L ≤  PCMAX  ≤  PCMAX_H 

where

-
PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC,  PPowerClass – B – TC }

-
B is the signalled quantity provided by IE powerManagementBackoff defined in [7] if UE requires backoff due to power management when it has UL resources for new transmisison. Otherwise, B = 0.
The required additional backoff is highly dependent on implementation. Given the uncertainty around the regulatory requirements, it is proposed that RAN4 (and RAN2) define a reasonable range for the NW-signaled B value. A range  of B = 0,  …, 15 dB (either in steps of 1 dB using a 4-bit encoding  or in steps of 2 dB using a 3-bit encoding) would be preferable. A draft LS to RAN2 towards this end is provided in the Annex.
3. Conclusion
It was previously agreed in RAN4 that a Rel-10 UE must take into account any power management related additional backoff it applies to Pcmax,c.  In this contribution, it was proposed that this additional backoff be specified in a way that is configurable by the NW.  If an agreement can be reached in RAN4 on this, we propose that RAN4 should send an LS to RAN2 providing guidance on signaling.
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1. Overall Description

In RAN4#57 meeting, RAN4 agreed that the reported Pcmax,c must take into account any additional backoff related to power management that is applied by the UE. RAN4 has agreed that, in Rel-10 timeframe, the definition of this additional backoff must accommodate both existing and upcoming regulatory requirements in a flexible way. RAN4 has further agreed that network signalling of the maximum additional backoff value is necessary. For example, the maximum additional backoff  B [dB] can be signalled by means of RRC signalling. A range of B = 0, …, 15 dB is expected to be sufficient for Rel-10 using x-bit encoding. 
2. Actions
To TSG RAN WG2: RAN4 kindly requests RAN WG2 to consider the above RAN4 decisions and define signaling of the maximum allowed backoff associated with UE power management in Rel-10.
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