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	[bookmark: _Hlk179963355]1st Change


[bookmark: _Toc163746856][bookmark: _Toc162618163]
2	References
…
[BatteryMgr]	Android BatteryManager API, https://developer.android.com/reference/kotlin/android/os/BatteryManager 
[ohos]	Harmony OS Battery information API, https://developer.huawei.com/consumer/en/doc/harmonyos-references/js-apis-battery-info-V5 
…
[bookmark: _Toc175242896]
	2nd Change (all new text)


7.3	Solution #2: Existing UE energy-related information measurement
[bookmark: _Toc175242897]7.3.1	Key issue mapping
This solution partially addresses Key Issue#2 (Monitoring and measureent) described in clause 6.2.
[bookmark: _Toc175242898]7.3.2	Functional description
This solution does not address energy-related information measurement from the network. It addresses only energy-related information measurement from UE. The two main questions raised in the key issue description are about which UE energy related information is collected and which UE entity is collecting. 
Currently, 5G system does not have access to this kind of information on UEs. As a component external to the UE or mechanisms requiring debug mode are not a possible solution in the use cases from this study, the solution to collect energy related information is then to use an existing entity allowing to provide this information to 5G system via existing API. 
Most UE OS are already providing tools to assess the energy footprint of applications using system-wide metrics. Each UE OS is not providing the same data about energy consumption. But common basic data allowing to fulfil the requirements in this study are available on two of the three main smartphone OS: Android [BatteryMgr] and Harmony OS [ohos]. The common basic data between those two OSs are:
· Charging status: Battery charging state of the current device. Indicates if the battery is being/not being/fully charged.
· Voltage: Battery voltage of the device, in unit of microvolt.
· Now current: Battery current of the device, in unit of mA.
Using OS API providing this information, 5GMS clientapplication is able to measure energy consumption during video consumption into Joules by regularly requesting the current as joules = currentInAmps * timeDifference * voltage. 
But this method as several main limitations:
· Such public API are not available on iOS (but some iOS applications are able to provide those basic data).
· Energy consumption during charging phases is not included. 
[bookmark: _Toc175242899]7.3.3	ProceduresSummary
[bookmark: _Toc175242900]This solution indicates how applications are cureently measuring energy consumption of UE. This has the advantage of answering to questions raised in Key Issue #2 description on  :The 5GMS Client regularly collect defined UE energy-related information (Charging status, voltage and now current), compute energy-related information, and expose the information to 5GMS-Aware Application.

1.	Which UE entity is appropriate to measure this UE energy-related information? This is done by the UE directly.7.3.4	Impacts on existing services, entities and interfaces

2. Which UE energy-related information will be collected to measure? The ones commonly provided by some UE OS. 7.3.4.1	5GMS Client

But in the context of this study, this solution has major limitations:
· UE energy-related information is not publicly available on all UE OS including some major OS (e.g., iOS)- Collect, compute and report defined energy-related information provided by UE API to 5GMS-Aware Application.
· 
· This energy-related information is related to the entire UE functions and not limited to media consumption.
· Accuracy of those measurements can be quesiotnable.
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