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---------- Use Case template ----------
x.1
Use case on Media streaming carbon footprint transparency
x.1.1
Description

The challenge of becoming carbon neutral within the ICT sector requires concrete actions. To devise solutions in this direction, full transparency of the impacts on the carbon footprint throughout the entire end-to-end chain is required, which translates to a need for measuring and attributing energy usage and carbon footprint at a fine level of granularity (e.g., per user session). 

Additionally, most energy efficiency efforts have been encompassed within the network infrastructure, leaving the end-user outside of the loop. Including the end user and providing them with the appropriate information can not only help create awareness of the impacts of different user behaviours and steer them in the right direction but also could help contain rebound effects commonly associated with the pursuit of energy efficiency.

The ‘Carbon footprint transparency’ use case proposes the inclusion of metrics such as “Instant Carbon Footprint” or “Total Daily CO2” explicitly during video streaming services (incl. live events), on OTT platforms, or video conferencing. It is envisioned that this information would be displayed at the top of the screen of the end-user device (next to other indicators such as current time, battery status, or connectivity strength). Building on the availability of this information to create awareness of the environmental impacts each user is responsible for, the end user will have the ability and freedom to adjust the trade-off between the quality of service and the environmental footprint as provided by the ICT system.

Therefore, this use case relies on a series of energy measurements, interoperability between different network domains, AI capabilities and a deeper understanding of the impact of different network nodes/functions on the carbon emission/energy usage throughout the end-to-end chain to unravel the E2E energy consumption (including networks, applications, and devices), as well as the effects particular settings have on energy consumption (e.g., data route chosen, the energy mix where the service is running as well as the engaged network domains). We conjecture that this necessitates flexible, novel architectural patterns, new modules and interfaces with additional procedures for the overall ICT service measurement, and per-domain energy usage and/or carbon footprint reduction mechanisms.

Example:

User A is waiting for public transportation outdoors and watching a video from OTT B’s platform (e.g. YouTube) using a smartphone C that is connected to the wireless cellular network of MNO D.
The total end-to-end energy consumption measurements span from User A's terminal to OTT B's platform, including all networks in between.
x.1.2
Pre-conditions

User A can indicate in its OTT application that the energy consumption information should be displayed (available) while the video application is running. This is communicated end-to-end to all involved entities/domains providing the video communication service. Additionally, All entities should be aware of their energy mix, so that the CO2e footprint can be calculated. 

For this, it is crucial to have interoperability between different entities and access to the energy/carbon footprint measurements performed by any of the entities in the end-to-end chain. This will allow different business models, ways to provide the service and companies that are capable of doing so.  

x.1.3
Service Flows

1. User A selects a video to watch from OTT B’s platform, indicating that the energy consumption needs to be displayed (accessible) while watching the video, triggering a series of processes as described below.
2. The device requests a particular set of data packages, connecting through the RAN, accessing the CORE, and reaching the OTT’s data through the internet for that particular video
. All of these interactions have reported their respective energy consumption to deliver the task. This information is then coupled with other contextual data, such as the current energy mix for each of the steps/actors, to later deliver a unified CO2 footprint for that particular service.
3. This information is then shown to the user and keeps accruing as the video is been played. Examples of alternatives for displaying the information are (i) showing on the top of the user’s screen (Mobile) or internet tab (PC), (ii) information shown when touching the screen (Mobile) or hovering over the video (PC), (iii) sending notifications as the video plays, or (iv) dedicated app that accrues and displays the information. These are just a few ideas that highlight the need to have the required information related to carbon/energy measurements.
x.1.4
Post-conditions

The availability of the end-to-end energy consumption for the video stream demands changes throughout the entire video communication chain. Therefore, stakeholders will need to comply with the requirements to produce and exchange energy consumption-related data and implement them in their respective platforms. The handsets shall include the aforementioned CO2e indicators in their OS; OTT video streaming services to deliver the information related to their service provision (footprint); The network to provide information on their energy consumption and current network architecture; etc. The end-user will be able to see the CO2 emission generated from her activity and will be able to make informed decisions.
Interoperability between different devices and network equipment within and among stakeholders is a must.
It is essential that all energy required to provide this information is significantly less than the overall reduction achieved.

x.1.5
Existing features partly or fully covering the use case functionality
TS 28.554 (R18) describes energy consumption for individual NFs, slices, NG-RAN, gNB, 5GC but does not break this down to individual user flows. Ongoing work on “energy efficiency as a service criterion” within R19 is considering that level of granularity. For example, the use case on supporting carbon-aware communication service (Section 5.10 of TR 22.882) proposes that a mobile user of an XR service gets an estimation of carbon intensity information related to this flow. However, a holistic view of all the crossed domains (not just the B5G/6G network) is beyond the scope of this work, and as a matter of fact beyond the scope of 3GPP per se. Addressing user flows across PLMNs may be within the scope of a continuation of this work within R20.

Internet Drafts, draft-cx-opsawg-green-metrics and draft-irtf-nmrg-green-ps are exploring similar topics with regards to the Internet, including breakdown to individual user flows. However, again, a holistic view is lacking.

Similar initiatives with regards to Cloud services are to be investigated.
Most of the requirements for implementation are currently non-existent. Fetching real numbers from all the crossed domains cannot be implemented, because of lacking interfaces to access such data and lacking mechanisms for energy – or CO2e – specific accounting on a per-user flow basis, not supported by any of the involved resources or domains, let alone in any agreed form (syntax, data structure, semantics).

x.1.6
Potential New Requirements needed to support the use case
[PR.x.1.6-1] The 5G network shall be able to provide exchange of Energy usage and CO2e data for each traffic flow.
Note: The exchange of Energy usage and CO2e data should be operator configurable, e.g. frequency or updates of thresholds for reporting.

X.2 Acknowledgements
This work has been supported by the European Union’s HORIZON-JU-SNS-2023 research and innovation programme under EXIGENCE project (grant 10113920)
For more info see www.projectexigence.eu
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