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[bookmark: _Toc159530938]FIRST CHANGE
[bookmark: _Toc163746879]6.X	Solution #<X>: QoE metrics reporting on UE energy consumption information reporting  
[bookmark: _Toc163746880]6.X.1	Key issue mapping
KI#1/KI#2
[bookmark: _Toc163746881]6.X.2	Functional Description
This solution focuses on the energy consumption of the UE, and not of the network. However, as a result of collecting and evaluating energy-related measurements on the UE, energy consumption in the network may be reduced, thus triggering network energy savings. 
[bookmark: _Hlk166592177]A typical use case is for the network (potentially acting on behalf of an application server) to initiate a campaign of UE energy-measurements in order to evaluate the impacts of a specific action taken (e.g. updating some parameters of a media session). In particular, when contextual to QoE measurements, the network, or an application, can appreciate the relationship between QoE and energy consumption on the UE, that is to look for an optimum configuration that would save most energy on the UE whilst preserving the target QoE (trade-off).
A new set of QoE metrics related UE energy consumption information is proposed in following table, related to three types of major sources of energy consumption at the UE: device, application and processing: 
Table 6.x.2.1: UE energy consumption
	Key
	Type
	Description

	Device_EC
	List
	A list of device-specific metrics.

	
	screenon_duration
	Real time
	The time duration of the screen on during the session (e.g. in ms)

	
	screen_ec
	Integer
	The energy consumption of screen during the session (e.g. in mAh)

	
	cameraon_duration
	Real time
	The time duration of the camera on during the session (e.g. in ms)

	
	camera_ec
	Integer
	The energy consumption of camera during the session
(e.g. in mAh)

	
	speakeron_duration
	Real time
	The time duration of the speaker on during the session (e.g. in ms)

	
	speaker_ec
	Integer
	The energy consumption of speaker during the session
(e.g. in mAh)

	
	sensoron_duration
	Real time
	The time duration of the sensor on during the session, the sensor can be e.g. GPS sensor. 

	
	sensor_ec
	Integer
	The energy consumption of sensor during the session
(e.g. in mAh)

	
	…
	
	

	
	…
	
	

	APP_EC
	List
	List of application-specific metrics 

	
	App_ID
	String
	Single entry in the list.

	
	APP_EC
	Integer
	The energy consumption of the application during the session (e.g. in mAh)

	
	…
	
	

	Process_EC
	List 
	A list of processing-related metrics

	
	Network_EC
	Integer
	The energy consumption of radio transmission during the session

	
	Media_EC
	Integer
	Energy consumption on encoding, decoding related consumption, processing associated with media session

	
	Render_EC
	Integer
	energy consumption related with split rendering process and split-rendered media processing associated with media session



[bookmark: _Toc163746882]6.X.3	Procedures
[bookmark: _Hlk166592881][bookmark: _Hlk166592355]QoE configuration and reporting can already optionally be specified by the QoE Measurement Collection (QMC) functionality. 
The QMC functionality can be reused based on TS 26.114 for the MTSI use cases, the signalling diagram example is shown in figure 6.x.3.1. 




[bookmark: _Hlk163208014]Figure 6.x.3.1: Example signalling diagram for QoE reporting 
· Step 0: When UE starts/registers, the QMC handler of the UE indicates “qoe-MTSI-MeasReport” capability via UE Access Stratum when supported. 
· Step1a: OAM sends QoE configuration requests with EC flag (energy consumption) inside MTSI QoE reporting request which is associated with media session ID, time stamp, etc. 
· The gNB may indicate that UE energy reporting has to be inside a RAN visible container (RVQoE)
· Step 1b: QMC Handler within the UE triggers the MTSI Client to collect MTSI QoE metrics; 
· Step 2: UE (MTSI Client) collects energy related QoE metrics related to the media session. This may be done e.g. based on new AT commands between the UE Application Layer and the UE Access Stratum. 
· Step 3: the new QoE report is created and sent to OAM via QMC Handler, including the requested EC information in the MTSI QoE container (including RVQoE if requested by gNB); 
· After OAM receives UE energy consumption status report together with the QoE report for the same session (step 3c of the figure below), OAM may forward this information to AF, then AF can accordingly propose an optimized network configuration (e.g. different QoS or slice) to the UE via the 5GC to fit the UE energy consumption status whilst monitoring an acceptable level of QoE metrics. 
· If applicable, the gNB can also trigger actions in the RAN especially based on the energy consumption of radio transmission during the session (e.g. use of dual connectivity etc).
End of changes
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