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	1st Change


[bookmark: _Toc175242885]6.2	Key Issue #2: Energy-related Mmonitoring and measurement
[bookmark: _Toc175242886]6.2.1 	Description
The measurement of energy consumption by media services is an essential pre-requisite Tto facilitate efficient energy use and energy saving for media services, first, measurements are useful. The Eenvironmental impact of the consumption of media services depends various system actors: deviceequipment manufacturers, networks, data centre operators, service providers, but also users through their usage behaviour.
Requirements of monitoring and measurement relatinged to energy consumption and efficiency have already been defined by 3GPP in TR 22.882 [22882] but those requirements are only related to energy consumption monitoring of the 5G network or the 5G system. Network energy information measurement and monitoring have already been studied in TR 23.700-66 [23700-66] studies and identifies potential enhancements to the 5G System (e.g. including network energy related information exposure, and enhancement of subscription and policy control to enable energy efficiency as a service criterion) with the dual aims of (i) improving energy efficiency and (ii) supporting energy saving in the network, taking the EnergyServ requirements in TS 22.261 [22261] into consideration.
 The purpose of this Key Issue is to extend thisthe above work, by studying and identifying potential enhancements to energy-related monitoring and measurement aspects (including UE-related energy information measurement and monitoring) in the context of the following media delivery architectures, applications and services:taking into consideration the media context (e.g., 
-	tThe 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],
-	Split rendering Media session Enabler according to TS 26.565 [26565], etc.)
 including UE-related energy information measurement and monitoring. The moremost efficient way to address energy saving in this context iswould be to consider the complete end-to-end media delivery chain, seeking to understand how decisions made on one end of the chain impact power consumption on other ends of the workflow. As explained in section clause 4.2.2, UE data collection has been defined to monitor QoE in the 5G system. But energy-related information is missing. 
NOTE 1:	It is presumed that the user has granted consent for its UE data to be collected, reported and subsequently exposed by means outside the scope of the study or following normative work.
NOTE 2:	The collection, reporting and exposure of location-based UE data is expected to comply with regional regulatory requirements and may be further limited by MNO policy.
In this context, the subsequent analysis by this Key Issue will consider the following questions:
1.	Which UE energy-related information will be collected to measure, correlate, and optimize energy usage across the entire streaming distribution chain?
2.	Can existing methods be leveraged to measure/monitor the identified UE energy-related information?
23.	Which UE entity is appropriate to measure this UE energy-related information?
This issue is even more important for advanced media services such as XR services, Split Rendered media services, etc. which are expected to incur substantial energy consumption both at the device and network levels, presenting significant challenges for operators and service providers.
For instance, when a Mobile Network Operator (MNO) deploys a communication service to fulfil application service requirements, such as those of a gaming application, it is crucial for the customer – whether an Application Service Provider (ASP) or an industry vertical – to ensure that the application service reduces energy consumption for both end users and the data network. Failure to do so could necessitate short-notice application layer adaptations within the Application Service Provider's domain. This may result in adjustments being made to service levels in response to anticipated high energy consumption in specific service areas or during peak hours that adversely affect the Quality of Experience for service users.
In a practical scenario, an ASP intends to deploy a gaming service within a designated service area, served by an MNO's 5G network. Various service levels may exist, each associated with specific Key Performance Indicators (KPIs), such as automation levels or video quality targets. To ensure energy efficiency the ASP monitors the energy efficiency of its application service across specified service levels. Monitoring of application energy consumption may occur periodically or may be event-triggered, depending on the ASP's requirements, which are typically outlined in the Service Level Agreement (SLA). The MNO and ASP may agree on a certain energy efficiency target for the application service and optionally for given service levels.
This analysis will need to take into consideration existing work done in 3GPP but also other market trends. Application Service Providers are often reluctant to deploy solutions specific to mobile networks. Proposing technologies already supported in their services or technologies that are agnostic to the network, or which operate passively without the active involvement or knowledge of applications, are more likely adopted.
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