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1
Decision/action requested

The group is asked to discuss and approve the contribution.
2
References
[a]
TR 32.972 v0.3.0: “Telecommunication management; Study on system and functional aspects of energy efficiency in 5G networks”.
3
Rationale

This pCR proposes to add text in clause 8 about the EE control framework and architecture options.
4
Detailed proposal

	1st modified section


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 202 706 V1.4.0 (2014-10): "Environmental Engineering (EE); Measurement method for power consumption and energy efficiency of wireless access network equipment".

[3]
ETSI GS OEU 001 V2.1.1 (2014-12): "Operational energy Efficiency for Users (OEU); Global KPIs for ICT Sites".

[4]
ETSI ES 203 228 V1.1.7 (2016-11): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[5]
ITU-T Recommendation L.1330 v1.0 (2015-03): "Energy efficiency measurement and metrics for telecommunication networks".

[6]
3GPP TR 38.913: "Study on Scenarios and Requirements for Next Generation Access Technologies".

[7]
3GPP TR 21.866: "Study on Energy Efficiency Aspects of 3GPP Standards".
[8]
ETSI ES 203 539 V0.0.5 (2017-05): "Equipment Engineering; Measurement method for Energy efficiency of Network Function Virtualization".

[9]
ETSI ES 202 336-12 V1.1.1 (2015-06): "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".

[10]
3GPP TS 38.401: "NG-RAN; Architecture description".

[11]
3GPP TR 38.806: "Study on separation of CP and UP for split option 2 of NR".

[12]
ETSI ES 203 237 V1.1.1 (2014-03): "Environmental Engineering (EE); Green Abstraction Layer (GAL); Power management capabilities of the future energy telecommunication fixed network nodes".
[x]
3GPP TS 32.500: "Telecommunication Management; Self-Organizing Networks (SON); Concepts and requirements".
	Next modification


8
EE control framework

Editor’s note: this clause aims at investigating how SON-like architectures can be enhanced for the purpose of enhancing energy efficiency of networks, parts of networks, network elements / functions.
8.1
General EE control framework from 3GPP TR 21.866 [7]

Figure 8.1.1, from 3GPP TR 21.866 [7], clause 6.3.2, describes a general framework for EE control.
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Figure 8.1.1 – 3GPP TR 21.866 general framework for EE control
The key functions in self-managed automated energy efficiency control processes should include:

-
EE Policy Management: defines and manages the energy efficiency control policies related to the energy consumption status and control operations at the network, equipment and site levels. It translates the policy information into configurations at the EE optimisation entities at network, equipment and site levels, where applicable. The policy may be adjusted according to achievable EE KPI and the variations of QoS/QoE.

-
EE Control and Coordination: the energy efficiency control is designed to be a self-managed and automated process to control and coordinate the power saving operations across all the relevant elements at a network, equipment and site levels.


The operating conditions such as traffic load and density at the network and equipment levels and operational conditions such as temperature and humidity at the site level are monitored and reported. According to the energy efficiency control policy and the current status, energy efficiency control operations are activated/deactivated in each of the EE optimisation entities. The embedded energy metering function in each EE optimisation entity collects the necessary statistics such as EE KPI and QoS/QoE and then report the information to the EE Profiles Management. The energy efficiency optimisation entity can be a logical or physical component to execute the EE policies and the corresponding energy consumption optimisation operations.

-
EE Profiles Management: monitors, collects, processes, stores and provides EE related information and statistics including the profiles for traffic, operating conditions, the corresponding achievable EE KPI, the variations of QoS/QoE in reference to the pre-fined QoS/QoE requirements from the embedded energy metering functions in each of the EE optimisation entities. The information is assessed and then sent to the EE Control and Coordination for adjusting the power saving control operations and possible policy adjustment by the EE Policy Control.

8.2
Potential architectural options
TS 32.500 [x] clause 3.1 describes, based on 3GPP legacy management architecture, various potential architecture options for SON:

# Centralised SON: SON solution where SON algorithms are executed in the OAM system. Centralised SON has two variants:

-
NM-Centralised SON: SON solution where SON algorithms are executed at the Network Management level. 

-
EM-Centralised SON: SON solution where SON algorithms are executed at the Element Management level.

# Distributed SON: SON solution where SON algorithms are executed at the Network Element level.

# Hybrid SON: SON solution where SON algorithms are executed at two or more of the following levels: NE or EM or NM.

Following this classification, various possible mappings of the EE control framework depicted in clause 8.1 are described in sub-clauses below, given that:
# due to that there is not yet a standardized policy management framework for the management and orchestration of 3GPP networks, the EE Policy Management functional block of figure 8.1.1 cannot be represented in the following sub-clauses;
# the EE Profiles Management, as defined in TR 21.866 [7], can be split into two sub-parts:
- one is the network data collector which collects relevant EE related information from the network. Such functionality is generally together with the EE optimization entity;
- another one is the traffic profile management function which enables the operator to define traffic profiles, define EE KPIs per traffic profile and assess EE related data collected from the network with regard to traffic profiles. This functionality is out of scope of the present study.
8.2.1
NM-Centralised architecture
In this architecture, the multi-vendor EE optimization entity and EE control and coordination are at NM level.
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Figure 8.2.1.1: NM-centralised architecture
8.2.2
EM-Centralised architecture
In this architecture, the vendor-specific EE optimization entity and EE control and coordination are at EM/DM-level. NM provides multi-vendor EE control and coordination functionalities.
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Figure 8.2.2.1: EM-centralised architecture
8.2.3
Distributed architecture
In this architecture, the EE optimization entity is at VNF / PNF level. DM and NM provide EE control and coordination functionalities. DM provides vendor-specific EE control and coordination functionalities, whereas NM provides multi-vendor EE control and coordination functionalities. 

[image: image4]
Figure 8.2.3.1: Distributed architecture
Note: architecture options depicted in clauses 8.2.1, 8.2.2 and 8.2.3 are based on 3GPP legacy management architecture. From Rel-15 onwards, a service-based architecture will replace the legacy one.
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