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Abstract: CO2e data measurements to do Carbon accounting.
---------- Use Case template ----------
x.1
Use case on Carbon Certificates as a Service
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. 

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 (where higher energy efficiency leads to higher consumption, hindering thus the originally desired goal, namely energy consumption reduction).

The ‘Carbon certificate as a Service’ use case proposes the inclusion of metrics such as “Carbon Footprint” or “Total CO2e” to be provided to realize charging and incentives for carbon-footprint that a User is accountable for. It is envisioned that there is a Carbon Market where carbon emission certificates can be traded and every Service Provider and Service Consumer (UE, MNO, ASP) is interested in reducing their CO2e and hence would like to know their EC (Energy Consumption) and corresponding CO2e that he/she/they is accountable for. A service provider like an MNO provides Carbon Certificate as a service, where the MNO measures and provides legally binding EC measurements for each service consumer in the network and their corresponding CO2e data such that they can use this in the carbon market. 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 their trade-off between the quality of service and the monetary/other rewards received from trading the Carbon Certificate in the carbon market.

Therefore, this use case relies on a series of energy measurements, interoperability between different network domains, and a deeper understanding of the impact of different network nodes/functions on the carbon emission and energy usage throughout the end-to-end chain to unravel the E2E energy consumption (including networks, applications, and devices), as well as the effects of 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 carbon footprint exposure mechanisms.

Example:

User A consumes a service S delivered by an MNO M. Service S is associated with SLAs that include energy related parameters, that constrain/control energy usage patterns in various ways, leaving thus the user the possibility to “trade-off” certain other SLA parameters for energy related ones (e.g. in the spirit of 3GPP TR 22.882 V19.2.0 (2023-12)). If the user opts for a service usage pattern that leads to an energy saving, or more generally, to a carbon reduction, they would be ultimately interested in being incentivized e.g., monetizing the saving. This can be done through issuing a carbon certificate based on consumer’s entitled vs. used carbon-footprint, that the user can trade in the carbon market.

x.1.2
Pre-conditions

· There is a Carbon Market where carbon emission certificates can be traded
· Services provided by the MNO have energy related parameters in their SLAs
· The MNO is able to measure the EC and CO2e of each service execution of each service consumer

x.1.3
Service Flows

1. A service Consumer C consumes a service S delivered by an MNO M (e.g. NPN, MBB, etc.). To exemplify, we assume that S is is enhanced with the energy related criterion in a way that defines an energy cap for that service per period of time (e.g. total J Joules can be spent each month). At expiration of one period, the service consumer C requires the carbon certificate for the previous period P. 

2. The MNO delivers the carbon certificate to the service consumer C. The essential piece of information encoded in the certificate is: “C consumed E Joules over the period P. Therefore, C is entitled to J-E energy certificate.” M is supposed to provide a legally binding signature of the validity and correctness of this information. 

3. C trades the service certificate in the carbon market.

x.1.4
Post-conditions

Consumed energy and generated carbon emissions are no longer an externality. They are internalized not only through the possibility for the Service Consumer to monitor its carbon posture and react altruistically, but the Service Consumer is given a concrete lever that they can use to realize (monetary) gains by consuming their services responsibly. The Service provider and Service Consumer are attributed for their EC and CO2e and rewarded accordingly through trading Carbon Emission Certificates i.e., Cert(EC+CO2e) in the carbon markets.
x.1.5
Existing features partly or fully covering the use case functionality
The 5G network is able to monitor the EC via O&M at larger static scale and for sessions in the CP. However, there is no way to retrieve legally binding accurate EC measurement data from the network entities. Next generation mobile system should close these gaps and enable all participants in an E2E session to request and obtain legally binding EC and CO2e data which can be traded in the Carbon Market. We dissect this into the following three important parts: 1) The data should correspond to a required level of granularity. That is, a physical node consuming energy should be able to attribute the proper part of its consumed energy to the service in question. 2) Each node in the network should be able to do that. 3) This attribution of consumption must be accurate enough to stand any potential scrutiny related to the involved (monetary) incentivizing and auditing aspects. 
There are efforts in the 5G network, Release 19 precisely, to deliver EC data at various granularity levels. However, accuracy of the related measurements is questionable, both in the sense of how accurately the nodes attribute the consumption and which nodes are capable of doing that. The main concern here is about accuracy. The current efforts attribute CO2e (or to make it simpler, EC) by projecting the consumed portion of  indirect metrics, e.g. total data volume generated by the service, to the total energy consumed by the node. (In essence, although with quite some simplification: 1% of total consumed data volume in a node by a specific service leads actually to 1% of total consumed energy of the node that is attributed to the service.) This approach is highly inaccurate, as energy consumption is a much more complex function of a multitude of service related parameters. 
x.1.6
Potential New Requirements needed to support the use case
[PR.x.1.6-1] The 5G network shall provide charging of the Energy Consumption and CO2e that is attributed to the subscriber.





