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1
Decision/action requested

The group is asked to discuss and approve the contribution.
2
References
[a]
TR 32.972 v0.1.0: “Study on system and functional aspects of energy efficiency in 5G networks”.
3
Rationale

This pCR proposes to include text about power consumption of servers, network elements / functions.
4
Detailed proposal

It is proposed to make the following changes to TR 32.972.
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7
Potential mechanisms to improve energy efficiency

Editor’s note: this clause aims at identifying potential mechanisms to improve energy efficiency of 5G networks and/or parts of networks and/or network elements / functions.
Improving energy efficiency of mobile networks can be studied at various levels:

- network element / network function level

- sub-network level

- whole network level.

At network element / network function level, studies (cf. [A]) have shown that:

1. the power consumption of a server is the combination of the static power consumption (cf. Pidle at zero CPU utilization) and a dynamic load-dependent power consumption that increases linearly;

2. the maximum power consumption (Pbusy) of the server is reached when CPU utilization is 100%;
3. Pidle is a large fraction of Pbusy (about 50% in the figure below);

4. Pidle equal to zero is not reached.
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Figure 7.1: Power consumption of a server
In 5G networks, network functions virtualization is likely to be widely adopted, e.g. in NGC and the CU part of NR. The power consumption of Network Function Virtualization Infrastructure (NFVI) servers supporting virtualized network functions which are part of NGC or the CU part of NR will vary as shown in Figure 7.1.
The power consumption of Physical Network Functions (PNF) will also vary as shown in Figure 7.1.
As seen in clause 5, EE KPIs for base stations are defined by traffic over power consumption. Studies made on the power consumption of base stations (see e.g. [B]) have shown results which are comparable with those depicted by Figure 7.1. 


Figure 7.2 shows measurement results for a UMTS base station, in terms of power consumption (in Watts) over traffic (in Mega Bytes).
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Figure 7.2: Power consumption of a UMTS Base Station

The power consumption of base stations varies according to (signalling and user plane) traffic load (which varies during the day / night) and depends on the radio access technology being used.
Based on this, energy efficiency of 5G base stations and other network elements / network functions may potentially be improved:
- By reducing as much as possible signalling traffic load on a base station serving no user;

- By deploying mechanisms enabling to tend towards zero power consumption at zero load (i.e. either zero CPU utilization or zero traffic load).
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