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In this context, the subsequent analysis by this Key Issue should consider:
1.	How should UE energy consumption data be reported by a UE to the 5G System
2.	Which reference points should be used to report UE energy consumption data to the Data Collection AF
3.	Would it be useful to expose energy-related information of the network to the Media Session Handler to help it optimize its media session in an energy-efficient way

It is proposed to add the proposed content to the latest draft of TR 26.942 v 0.2.1 under clause 7.1 as one of the potential solutions so that it is not left incomplete.
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	1st Change


[bookmark: _Toc154165227]2	References
[22261]	3GPP TS 22.261: "Service requirements for the 5G system".

	2nd Change


[bookmark: _Toc167327085][bookmark: _Toc162962330]7	Potential Solutions
[Editor’s note: Description of potential solutions]

[bookmark: _Toc167327086]7.1 	Mapping of Solutions to Key issues
Table 7.1-1: Mapping of Solutions to Key Issues
	Solutions
	
	
	

	
	KI#1
	KI#2
	KI#3

	#1
	X
	
	

	#2
	
	
	

	#3
	
	
	

	#4
	
	
	

	#5
	
	
	

	#6
	
	
	

	#7
	
	
	

	#8
	
	
	

	#9
	
	
	



[bookmark: _Toc167327087]7.2X	Solution #<1X>: < Energy-related information exposure from UE :Solution Title>

[bookmark: _Toc167327088]7.2X.1	Key issue mapping
This solution addresses the key issue #1

[bookmark: _Toc167327089]7.2X.23	Functional DescriptionBackground
Energy credit is a service concept introduced by TS 22.261 clause 6.15a.5 which can be used as an abstract measure of the energy impact on the network of delivering a service to a UE. According to this clause, subject to operator’s policy, the 5G system  is required to support a mechanism to perform energy consumption credit limit control for services without QoS criteria. Energy credits, associated to a subscriber and used by the operator network’s “credit control” ,are consumed depending on the UE behavior, e.g. depending on the data volume time, location, and based on the amount of energy consumed by the network to provide the service. 
This potential solution to Key Issue #1 determines the method of obtaining this additional information, enhancements to the entities involved in obtaining relevant information, and the impact of them on taking into consideration the media context (e.g., the 5G Media Streaming System according to TS 26.501 [26501], 5G Multicast–Broadcast User Services according to TS 26.502 [26502], the Real-time Media Communication according to TS 26.506 [26506]) including UE-related energy information exposure. 

7.2.4	Functional Description
To obtain and maintain the UE energy-related information, a new generic logical entity in the UE called UE energy information handler is defined. It maintains the UE energy-related information such as UE energy state, UE energy preference, UE energy capacity, UE energy supply and UE energy consumption rate. UE energy information handler can maintain the following UE energy-related information, for example:
· UE energy state: the current battery level of the UE (e.g. as value or abstracted as low/medium/high) 
· UE energy preference: e.g. UE prefers to operate in the energy saving mode and the validity time interval of this preference.
· UE energy capacity: the UE battery capacity.
· UE energy supply: whether the UE is currently operating on battery or being powered by grid (“plugged-in”) or by renewable energy (e.g. solar panel). This can include the ratio of renewable energy over different time granularities (e.g. 30% renewable over the last 24h). 
· UE energy consumption rate: UE charging/discharging rate or speed (e.g. in mA/h), or the remaining time before full charge/discharge

Fig 7.2.4-1. shows different interfaces between UE and DN, including the new UE energy information management/handler in the device. UE energy information handler is a logical entity and could interface as UE energy information handler inside the MSH. 


 
[bookmark: _Ref161320706]


Figure 7. 2.4-1- UE energy information handler entity within UE

UE energy-related information is private UE information, and it is possible that UE does not want to share that information with 3rd parties. Hence, we have introduced the concept of energy cost (index). The UE client can calculate the energy cost index based on the UE energy-related information which are obtained from UE energy information handler. This index can be considered as an abstract measure of the energy being consumed at the UE, without compromising the privacy aspects.  

As an example, the energy cost index can simply be determined by a mapping table as below:
Table 1. Device energy cost index
	Energy cost index
	UE energy state
	UE energy preference
	UE energy capacity
	UE energy Supply
	UE energy consumption rate at a voltage of 5V

	900
	20%
	120mn
	4000mAh
	Battery 
	 3 Wh

	500
	50%
	30mn
	4000mAh 
	Battery
	 1 Wh

	50
	95%
	-
	4000mAh 
	Green
	 7.5 Wh

	0
	100%
	
	4000mAh
	Socket
	15 Wh



The energy cost (index) can be a parameter in range of e.g. [0 1000]. If the cost is higher then it means that this specific UE request is more critical, and it cannot run more parts of application in its own device. 
The energy information can be provided by the UE client through the configuration message. This can be transmitted as part of the “DeviceCapabilities” object, or through a dedicated new object. The new object could be defined as depicted below:

Table 2. Device energy information object
	DeviceEnergyInformation
	Array
	0..1
	This contains a list of energy-related information from the device

	        UE energy state
	Number
	0..1
	Level of the battery of the UE (e.g. in %)

	UE energy consumption rate
	Number
	0..1
	UE charging/discharging rate or speed (e.g. in W/h, negative or positive)

	UE energy preference
	Number
	0..1
	Remaining time during which the UE wants to be considered in energy saving (e.g. in mn). “0” means that the end time in unknown.

	UE energy capacity
	Number
	0..1
	The total UE battery capacity (e.g. in mAh)

	UE energy supply
	enum
	0..1
	e.g. “battery”, “plug-in”, “renewable”

	Energy cost (index)
	Number
	1..1
	e.g. between 0 and 1000





[bookmark: _Toc167327090]7.X.3	Procedures
[bookmark: _Toc167327091]7.X.4	Impacts on existing services, entities and interfaces
	

	End of change
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