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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document specifies concepts, use cases and requirements for the assessment and optimization of 5G networks energy efficiency.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
ETSI ES 203 228: "Environmental Engineering (EE); Assessment of mobile network energy efficiency".

[3]
ETSI ES 202 336-1 V1.2.1: "Environmental Engineering (EE); Monitoring and Control Interface for Infrastructure Equipment (Power, Cooling and Building Environment Systems used in Telecommunication Networks) Part 1: Generic Interface".

[4]
ETSI ES 202 336-12 V1.1.1: "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model".

[5]
3GPP TS 28.550: "Management and orchestration; Performance assurance".

[6]
3GPP TS 28.531: "Management and orchestration; Provisioning".

[7]
3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)".

[8]
3GPP TS 32.432: "Telecommunication management; Performance measurement: File format definition".

[9]
3GPP TS 32.435: "Telecommunication management; Performance measurement; eXtensible Markup Language (XML) file format definition".

[10]
3GPP TS 32.436: "Telecommunication management; Performance measurement: Abstract Syntax Notation 1 (ASN.1) file format definition".

3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

DV
Data Volume

EC
Energy Consumption

EE
Energy Efficiency

PEE
Power, Energy and Environmental

PNF
Physical Network Function

VNF
Virtualized Network Function
4
Concepts and overview
4.1
Overview
The calculation of the energy efficiency of 5G networks relies on the following principles:

- it is based on the two high-level EE KPIs defined in ETSI ES 203 228 [2]:

 - 
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- 
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- EEMN,DV may apply to the whole 5G network whereas EEMN,CoA may apply only to NG-RAN;

- EEMN,DV requires the collection of both Data Volumes (DV) and Energy Consumption (EC) of 5G Network Functions (NF);

- In NG-RAN, DV is measured per cell;

- In 5GC, DV is measured per NF;

- EC definition and measurement method for 5G PNFs rely on ETSI ES 202 336-1 [3] and ETSI ES 202 336-12 [4];

- EC is measured by PEE parameters (cf. ETSI ES 202 336-12 – Annexes A and B);

- EC definition and measurement method for 5G VNFs are FFS – see Note 1;

- In this document, it is assumed that NG-RAN is only composed of base stations with built-in sensors (cf. ETSI ES 202 336-12 [4] – clause 4.4.1);

NOTE 1: The definition and measurement method of EC for 5G VNFs are not in the scope of 3GPP.

4.2 Management services

The management services required for the assessment of the energy efficiency of 5G networks are listed below:

- Performance management services (cf. [5] – clause 4.3):

-  Measurement job control service for NF
- Performance data file reporting service for NF
- Performance data streaming service for NF
- Management services for network function provisioning (cf. [6] – clause 6.3):

- Provisioning for NF
- Provisioning data report for NF
- Management services for Fault Supervision (cf. [7] – clause 4.1.1):

- Fault supervision data report service for NF
- Fault supervision data control service for NF.

5
Specification level requirements

5.1
Use cases

5.1.1
Data Volume (DV) collection

5.1.1.1
Applicability 

The use cases for Data Volume measurement control, data file reporting and streaming in the following clauses 5.1.1.x are valid for all 5GS network functions. 
5.1.1.2
DV measurement control 

Use cases specified in [5] – clause 5.1.1.1 ("NF measurement job control service") – apply for measurement job control of Data Volume.
Depending on scenarios, NF measurement job control services may not exist. In such a case, the NF measurement control of DV may be achieved as specified in [6] – clause 5.1.18 ("Configuration of a 3GPP NF instance").

Traceability: REQ-DVMCS-FUN-001, REQ-DVMCS-FUN-002, REQ-DVMCS-FUN-003, REQ-DVMCS-FUN-004, REQ-DVMCS-FUN-005.
5.1.1.3
DV measurement data file reporting 

Use cases specified in [5] – clause 5.1.1.2 – apply for Data Volume measurement data file reporting, in compliance with [8], [9], [10].

Traceability: REQ-DVFRS-FUN-010, REQ-DVFRS-FUN-011.
5.1.1.4
DV measurement data streaming 

Use cases specified in [5] – clause 5.1.1.3 – apply for Data Volume measurement data streaming.

Traceability: REQ-DVDS-FUN-020.

5.1.2
Power, Energy and Environmental (PEE) measurement collection

5.1.2.1
Applicability 

The requirements for PEE measurement control, data file reporting and streaming, fault supervision and configuration management in the following clauses 5.1.2.x are only valid for 5GS physical network functions. 
5.1.2.2
PEE measurement control 

Use cases specified in [5] – clause 5.1.1.1 ("NF measurement job control service") – apply for measurement job control of PEE parameters.
Depending on scenarios, NF measurement job control services may not exist. In such a case, the NF measurement control of PEE parameters may be achieved as specified in [6] – clause 5.1.18 ("Configuration of a 3GPP NF instance").

Traceability: REQ-PEEMCS-FUN-001, REQ-PEEMCS-FUN-002, REQ-PEEMCS-FUN-003, REQ-PEEMCS-FUN-004, REQ-PEEMCS-FUN-005.
5.1.2.3
PEE measurement data file reporting 

Use cases specified in [5] – clause 5.1.1.2 – apply for PEE measurement data file reporting, in compliance with [8], [9], [10].

Traceability: REQ-PEEFRS-FUN-010, REQ-PEEFRS-FUN-011.
5.1.2.4
PEE measurement data streaming 

Use cases specified in [5] – clause 5.1.1.3 – apply for PEE measurement data streaming.

Traceability: REQ-PEEDS-FUN-020.
5.1.2.5
PEE fault supervision 

Use cases specified in [7] – clause 5.1.13 ("Report alarm notifications of NF instance") – apply for PEE fault supervision.
Traceability: REQ-PEEFSS-FUN-020.

5.1.2.6
PEE configuration management 

Use cases specified in [6] – clause 5.1.18  – apply for PEE configuration management.

Traceability: REQ-PEECMS-FUN-030, REQ-PEECMS-FUN-031.

5.2
Requirements

5.2.1
Requirements for Data Volume (DV) measurement

5.2.1.1
Applicability 

The requirements for Data Volume measurement control, data file reporting and streaming in the following clauses 5.2.1.x are valid for all 5GS network functions. 
5.2.1.2
Requirements for DV measurement control 

REQ-DVMCS-FUN-001: The management service producer responsible for DV measurement control shall have the capability allowing its authorized consumer to request starting the collection of DV measurement data of NF(s).
REQ-DVMCS-FUN-002: The management service producer responsible for DV measurement control shall have the capability allowing its authorized consumer to indicate the reporting method, granularity period, reporting period, etc. for DV measurement data of NF(s).
REQ-DVMCS-FUN-003: The management service producer responsible for DV measurement control shall have the capability to generate the DV measurement data of NF(s) according to the request of the consumer.
REQ-DVMCS-FUN-004: The management service producer responsible for DV measurement control shall have the capability allowing its authorized consumer to request stopping the collection of DV measurement data of NF(s).
REQ-DVMCS-FUN-005: The management service producer responsible for DV measurement control shall have the capability allowing its authorized consumer to query the information about the ongoing collection of DV measurement data of NF(s).
5.2.1.3
Requirements for DV measurement data file reporting 

REQ-DVFRS-FUN-010:
The management service producer responsible for DV performance data file reporting shall have the capability to send the notification about DV performance data (of NF(s)) file ready to its authorized consumer.

REQ-DVFRS-FUN-011:
The management service producer responsible for DV performance data file reporting shall have the capability to allow its authorized consumer to fetch the DV performance data (of NF(s)) file.

5.2.1.4
Requirements for DV measurement data streaming service

REQ-DVDS-FUN-020:
The management service producer responsible for DV performance data streaming shall have the capability to send the stream containing DV performance data (of NF(s)) to its authorized consumer.

5.2.2
Requirements for Power, Energy and Environmental (PEE) measurement

5.2.2.1
Applicability 

The requirements for PEE measurement control, data file reporting and streaming, fault supervision and configuration management in the following clauses 5.2.2.x are only valid for 5GS physical network functions. 

5.2.2.2
Requirements for PEE measurement control 
REQ-PEEMCS-FUN-001: The management service producer responsible for PEE measurement control shall have the capability allowing its authorized consumer to request starting the collection of PEE measurement data of NF(s).
REQ-PEEMCS-FUN-002: The management service producer responsible for PEE measurement control shall have the capability allowing its authorized consumer to indicate the reporting method, granularity period, reporting period, etc. for PEE measurement data of NF(s).
REQ-PEEMCS-FUN-003: The management service producer responsible for PEE measurement control shall have the capability to generate the PEE measurement data of NF(s) according to the request of the consumer.
REQ-PEEMCS-FUN-004: The management service producer responsible for PEE measurement control shall have the capability allowing its authorized consumer to request stopping the collection of PEE measurement data of NF(s).
REQ-PEEMCS-FUN-005: The management service producer responsible for PEE measurement control shall have the capability allowing its authorized consumer to query the information about the ongoing collection of PEE measurement data of NF(s).
5.2.2.3
Requirements for PEE measurement data file reporting 

REQ-PEEFRS-FUN-010:
The management service producer responsible for PEE performance data file reporting shall have the capability to send the notification about PEE performance data (of NF(s)) file ready to its authorized consumer.

REQ-PEEFRS-FUN-011:
The management service producer responsible for PEE performance data file reporting shall have the capability to allow its authorized consumer to fetch the PEE performance data (of NF(s)) file.

5.2.2.4
Requirements for PEE measurement data streaming 

REQ-PEEDS-FUN-020:
The management service producer responsible for PEE performance data streaming shall have the capability to send the stream containing PEE performance data (of NF(s)) to its authorized consumer

5.2.2.5
Requirements for PEE fault supervision 
REQ-PEEFSS-FUN-020:
The management service producer responsible for PEE fault supervision shall have the capability allowing its authorized consumer to be notified in case of PEE related alarms.

5.2.2.6
Requirements for PEE configuration management 
REQ-PEECMS-FUN-030:
 The management service producer responsible for PEE configuration management shall have the capability allowing its authorized consumer to modify configurable PEE related parameters.
REQ-PEECMS-FUN-031:
 The management service producer responsible for PEE configuration management shall have the capability allowing its authorized consumer to be notified in case of PEE related configuration changes.
5.3
Actor roles

Consumers of management services involved in use cases and requirements - see clauses 5.1 and 5.2.
5.3
Telecommunication resources

The telecommunication resources include network function management functions and/or the managed network functions.
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