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1. Introduction

For release 8/9 there is no way for eNB to know the battery level of a power unplugged device. Even though an unplugged UE may benefit from eNB RRM functions that optimize battery consumptions, still when the battery is at some critical level of power the eNB is not informed. Therefore, some device might be in a critical power limited situation while eNB is still asking for the report of some Minimisation Drive-Tests reports, or requesting some unnecessary signalling that may quickly drain out UE’s remaining battery. However if there was an indication to inform eNB of the battery level some optimization could be possible. This document examines this question further and makes some proposals on the issue.
2. Discussion

2.1 UE’s battery status indication

RAN2 agreed to introduce a power-limited device indication in UE capability[1]. Even though that may help eNB to distinguish plugged from power limited device to benefit of RRM function, it cannot in real time inform of UE’s battery level. Currently, a UE with a low battery power can quickly run out of power if there is no network setting and configuration change to optimize its system performance. Therefore, it goes without saying that reporting UE’s battery status to the network when its level of power is lower than a certain threshold may be useful to optimize the UE’s power consumption and improve its system performance over all. The transmission of this indication could be using RRC connection or MAC CE. The choice of the one over the other could be FFS. The threshold used to decide for the critical level of UE’s battery power could be a fixed parameter or configurable through UE’s capability exchange (FFS)
Proposal 1: UE should send an indication to network that inform of its battery status whenever that battery power is less than a certain threshold.
Proposal 1.a: The method of transmitting the indication could be RRC connection or MAC CE signalling and is FFS.
Proposal 1.b: The value of the threshold could be fixed or configurable through UE’s capability exchange (FFS) .
2.2 Optimization of UE with low battery power
Consequently for a UE with low battery power the user’s experience and/or network performance can be degraded by suboptimal configuration of common channels when applied at the same pace as powered UE. In other words, it will be accurate to unload a UE with a certain low battery power from some unnecessary signalling or to postpone the transmission/report of some measurements (MDT, measurement reports etc) so that it can decrease its power consumption. Therefore, it will be judicious to introduce a way forward that allows the network after reception of a UE battery status to take some adequate actions to cope with such a situation.
Proposal 2: After reception of an indication of a battery status less than a certain threshold, the network may postpone the transmission/report of some messages
Furthermore, a UE with a low battery power may need to optimize its power saving configuration in order to avoid to quickly run out of power. For such a UE the battery may run out more quickly if a normal idle mode cycle is applied as for UE with a good battery power. Therefore, a reconfiguration of the idle mode may be useful to avoid draining the battery power for such a UE. Network can decide to force UE to go idle when receiving this indication of battery status.
Proposal 3: After reception of an indication of a battery status less than a certain threshold, the network may force UE to go idle to optimize its power saving.

3. Conclusion

In this contribution, we discussed some issues related to UE’s battery power level and how transmitting an indication about it may be useful to optimize UE’s power saving and our proposals are given as below: 

Proposal 1: UE should send an indication to network that inform of its battery status whenever that battery power is less than a certain threshold.

Proposal 1.a: The method of transmitting the indication could be RRC connection or MAC CE signalling and is FFS.

Proposal 1.b: The value of the threshold could be fixed or configurable through UE’s capability exchange (FFS) .

Proposal 2: After reception of an indication of a battery status less than the threshold, the network may postpone the transmission/report of some messages
Proposal 3: After reception of an indication of a battery status less than the threshold, the network may force UE to go idle to optimize its power saving.
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