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1
Decision/action requested

The group is asked to discuss and approve the contribution.
2
References
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3
Rationale

This pCR proposes some text identifying new issues in defining and collecting EE KPI for 5G networks.
4
Detailed proposal

It is proposed to make the following changes to TR 32.972.
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3.3
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].
5GC
5G Core Network

EE
Energy Efficiency
CP
Control Plane
gNB-CU
gNB Central Unit

gNB-DU
gNB Distributed Unit
ICT
Information and Communication Technology

KPI
Key Performance Indicator

MNO
Mobile Network Operator

NFV
Network Functions Virtualization
PNF
Physical Network Function
PUE
Power Usage Effectiveness

SDO
Standards Development Organization
UP
User Plane
VNF
Virtualized Network Function

VNFC
VNF Component
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5
EE KPIs and metrics


5.x
Definition and collection of EE KPIs for 5G networks
Defining EE KPIs for 5G networks introduces new potential issues to be considered, including:

- At NG-RAN level:

# gNB CU-DU split (see 3GPP TS 38.401 [x] – clause 6.1)
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Figure 5.x.1 NG-RAN overall architecture

According to 3GPP TS 38.401 [x] – clause 6.1:

- A gNB may consist of a gNB-CU and gNB-DUs.
- For resiliency, a gNB-DU may be connected to multiple gNB-CU by appropriate implementation.
# Separation of Control and User Plane in the gNB-CU;
In 3GPP TR 38.806 [y], figure 7.2-1 depicts the overall gNB architecture with CU-CP and CU-UP separation.
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Figure 5.x.2 gNB overall architecture with control plane - user plane separation

There is no justification for defining and calculating an EE KPI at a lowest granularity than gNB, for a number of reasons, including:

# for alignment with how EE KPI is defined for GERAN, UTRAN a,d E-UTRAN,

# the architecture depicted in figure 5.x.2 is a logical architecture which may lead to various physical deployment architectures. The EE KPI definition for gNB should be independent from gNB physical architectures.

Consequently, both Data Volumes and Energy Consumption need to be calculated at gNB level. 

Regarding the measurement method:

# for Data Volumes:

* its is proposed to collect Data Volumes at cell level, as for previous radio access technologies
# for Energy Consumption:

* Energy Consumption of the whole gNB is to be measured. In case of a “all-in-a-box” gNB, the method for measuring and collecting EC can be as defined in ETSI ES 202 336-12 [9]. In case of a gNB distributed on different sites, EC measurements need to be made and collected for each sub-part of the gNB;
- at 5GC level:

# Separation of Control and User Plane. EE KPI can be defined either per type of NGC functions (e.g. one EE KPI for 5GC Control Plane functions, one other EE KPI for 5GC User Plane functions), or globally at 5GC level.
- at both NG-RAN and 5GC level:

# Some network functions pertaining to either NG-RAN or to 5GC may be virtualized, e.g. gNB-CU CP and/or 5GC CP network functions. Though measuring Data Volumes for Virtualized Network Functions (VNF) can use the same methods as for legacy equipment (PNF), measuring Energy Consumption of VNFs may require a new measurement method; the Energy Consumption of a VNF is the part of the Energy Consumption of the server (in the data centre) related to the virtual resources used by the subject VNF,
# Due to the separation of Control and User Plane in both NG-RAN and 5GC, the relevance of defining an EE KPI for Control Plane functions, based on Data Volumes (divided by Energy Consumption), may be questioned;
- at Network Slice level:
# Communication Service Providers may offer Network Slice as a Service (NSaaS) to their business customers (cf. 3GPP TS 28.530 [y]). CSPs’ NSaaS offer catalog may then contain various types of NSaaSs characterized by certain features, among which Energy Efficiency may be one of them. NSaaS customers may have EE related requirements when ordering their Network Slice (Instance) to CSPs. Once their Network Slice Instance(s) is in operation, CSPs’ NSaaS customers may also be willing to receive EE KPIs for those Network Slice Instance(s) to assess if the delivered Network Slice Instance(s) meets their requirements. Therefore, CSPs need to be ready to provide their NSaaS customers with Network Slice EE KPIs.
# Due to that Network Functions may be shared amongst network slice subnet instances, network slice subnet instances may shared among network slice instances and that network slice instances may be shared among CSPs’ customers, defining and collecting EE KPI per CSPs’ customer and/or per network slice and/or per network slice subnet would certainly be complex.
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