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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
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3
Rationale

TS 22.261 [1] clause 6.15a makes the following statements:

“

6.15a
Energy Efficiency as a Service Criteria

6.15a.1
Description

Climate change and the rising consumption of energy motivate increased energy efficiency. Energy efficiency is a strategic priority for telecom operators around the world. 

Energy efficiency as a service criteria allows services to be delivered with diverse energy efficiency and energy consumption policies. Energy consumption and efficiency information and network energy states can be exposed to third parties and energy consumption can be constrained. 

Energy related information can include ratio of renewable energy and carbon emission information when available. Calculation of energy related information as described in the following requirements is done by means of averaging or applying a statistical model. The requirements do not imply that some form of 'real time' monitoring is required.

”.
TR 23.700 [2] clause 5.1 describes the following key issue:
“

5.1
Key Issue #1: Network energy related information exposure
5.1.1
Description

Subject to operator policy, network energy related information (e.g. energy consumption related information, energy efficiency related information, renewable energy and carbon emission related information) may be exposed by the network to the authorized consumers.

To support network energy related information exposure, the following aspects are to be studied:

-
Whether and what network energy related information can be exposed.

-
At what granularity (e.g. per network slice, UE, NF, PDU Session, QoS flow, etc) the network energy related information can be exposed.

-
How the network energy related information is exposed.

-
How and what network energy related information from the Network entities (i.e. RAN nodes, 5GC NFs) can be obtained in order to support network energy related information exposure.

NOTE 1:
Existing mechanism and information (e.g. information collected by OAM as defined in TS 28.310 [7]) are reused when possible.

NOTE 2:
The study will address use cases corresponding to the identified consolidated requirements as described in clause 6.4 of TR 22.882 [5]. The network energy related information to be exposed, the authorized consumer, and how the information is exposed depend on the use case. Solutions should identify related use cases which will be addressed.

”.

SA2 is also studying several potential solutions where the OAM should be able to expose energy related information to the 5G core network; several 5GC NFs are potential candidates for consuming energy related information exposed by the OAM. See clause 6 of TR 23.700-66 [2].
Amongst other study objectives in [3], WT-2 scope includes working on comprehensive use cases and solutions involving e.g. the 5G core network and the OAM:

“

· WT-2: New Rel-19 topics from other SA WGs

· WT-2.1 Consideration of energy consumption measurement/estimation at various granularities

· WT-2.2 Study whether and how mapping measured or estimated energy consumption measurements on to carbon emissions is possible. Study the estimation of carbon emissions efficiency and how to achieve carbon emissions saving in the 5G system. Additionally, whether and how renewable energy consumption information can be obtained will be studied

· WT-2.3 Study the support of different energy states of network elements and network functions. SA5 may have to provide OAM support

NOTE: the exact scope of WoP#2 may have to be adjusted depending on ongoing Rel-19 SA1 work item (EnergyServ) and SA2 study item (FS_CNEES) outcomes.
”.
To address how energy related information can be exposed to authorized consumers (including 5GC NFs, AF, etc.), this contribution proposes to introduce a new use case in TR 28.880 [4].
4
Detailed proposal

This document proposes the following changes in TR 28.880 [4].

	1st Change
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5
Use cases
5.X
Use case X: Exposure of carbon and renewable energy related information 
5.X.1
Description

In this use case, the 3GPP management system exposes per 5GC NF and per gNB various energy related information, e.g. (non-exhaustive list):
- energy consumption measurements and/or KPIs

- energy saving state

- carbon and renewable energy related information:

- carbon emission information
- carbon emission efficiency
- renewable energy factor

, to authorized consumers, including to the 5G core network. Several 5GC NFs are potential candidates for consuming the above information exposed by the 3GPP management system.
5.X.2
Potential requirements

REQ-Energy_info_exposure-CON-1: The 3GPP management system should be able to expose per 5GC NF information such as e.g. energy consumption measurements and/or KPIs, energy saving state, carbon and renewable energy related information i.e. carbon emission information, carbon emission efficiency and renewable energy factor, to authorized consumers.
REQ-Energy_info_exposure-CON-2: The 3GPP management system should be able to expose per gNB information such as e.g. energy consumption measurements and/or KPIs, energy saving state, carbon and renewable energy related information i.e. carbon emission information, carbon emission efficiency and renewable energy factor, to authorized consumers.
5.X.3
Potential solutions

5.X.3.1
Potential solution #1: Based on PerfMetricJob 

5.X.3.1.1
Introduction

In this potential solution, the 3GPP management system exposes energy related information by means of performance metrics jobs. In this case, the 5GC NF requests the 3GPP management system to create a PerfMetricJob instance in order to collect per 5GC NF and per gNB energy information.
5.X.3.1.2
Description

The 5GC NF (as Management Service consumer) requests the 3GPP management system (as Management Service producer) to create a PerfMetricJob instance, with the following input parameters:
- performanceMetrics, to indicate the expected performance metrics, i.e. measurements defined in TS 28.552 (e.g. PEE.Energy) and/or KPIs defined in TS 28.554 (e.g. ECNF)
- granularityPeriod, to indicate the granularity period to be applied to produce expected performance metrics
- objectInstances, to indicate (if present) the object instances for which performance metrics are expected (e.g. it may contain a (list of) gNB Distinguished Name(s))
- rootObjectInstances, to indicate (if present) the subtrees whose root objects are identified by this parameter, for which performance metrics are expected (e.g. it may contain a (list of) SubNetwork Distinguished Name(s))
- reportingCtrl, to indicate the method and associated control parameters for reporting the produced measurements to the consumer. Three methods are available:
- file-based reporting with selection of the file location by the 3GPP management system (producer),
- file-based reporting with selection of the file location by the 5GC NF (consumer),
- stream-based reporting.
It should be noted that the creation of PerfMetricJob instances by MnS consumers (e.g. a 5GC NF) is optional; when not supported, PerfMetricJob instances may be created and deleted by the system or be pre-installed.
5.X.3.2
Potential solution #2: Based on ManagementDataCollection 

5.X.3.2.1
Introduction

In this potential solution, the 3GPP management system exposes energy related information by means of management data services. In this case, the 5GC NF requests the 3GPP management system to create a ManagementDataCollection instance in order to collect per 5GC NF and per gNB energy information.
5.X.3.2.2
Description

The 5GC NF (as Management Service consumer) requests the 3GPP management system (as Management Service producer) to create a ManagementDataCollection instance, with the following input parameters:

- managementData: to indicate the management data which shall be reported. This may either include a list of data categories (e.g. "ENERGY_EFFICIENCY"), or a list of management data identified with their name (e.g. PEE.Energy or ECNF)
- targetNodeFilter: to indicate the target object instance(s) producing the required management data. As it is likely that the 5GC NF (as consumer) may not have detailed knowledge of the network, it may not be able to identify the exact object instance producing the required management data. In this case, the consumer can request management data produced by certain object instance(s) based on:

- a particular location (e.g. list of TAI, a list of cells (identified either by NG-RAN CGI, E-UTRAN CGI or UTRAN CGI) or by a geographical area), and/or
- the domain of the object instances (e.g. CN or RAN), and/or
- the type of traffic handled by the object instances (CP or UP)
- collectionTimeWindow: to indicate the time window for which the management data should be reported
- reportingCtrl: to indicate the method and associated control parameters for reporting the produced management data to the consumer (i.e. the 5GC NF). Three methods are available:
- file-based reporting with selection of the file location by the 3GPP management system (producer)

- file-based reporting with selection of the file location by the 5GC NF (MnS consumer)
- stream-based reporting
- dataScope: to indicate whether the management data should be reported per S-NSSAI or per 5QI or per PLMN, if applicable.















5.X.4
Evaluation of potential solutions

Editor's Note:
This clause provides the evaluation of potential solutions.
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