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Abstract: This contribution proposes a new use case for FS_ EnergyServ in which 5G system measures and exposes energy usage information also considers associated QoS together.
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Discussion

NGMN are working on green network energy efficiency phase2. In [1], NGMN introduces new metric to adjust the network data energy efficiency metric to take QoS into account as below (The following italics are all quoted from [1]):
Network energy efficiency = (Data volume / Energy consumption) × Factorrate.

The QoS factor, Factorrate, should represent the user perceived rate, and in this example, it is defined as the average downlink rate in relation to the targeted downlink rate that the MNO wants to offer to its customers:

Factorrate = Average downlink rate / Average target downlink rate.

Networks today may have similar data volume energy efficiencies, but the service qualities may vary greatly. In [1], NGMN give an example, Table 1 shows the network data volume efficiency and the average downlink (DL) user-perceived rate for three different networks. It can be seen that the network data energy efficiencies are similar among the three networks, but the user-perceived rates greatly differ. 

Table 1. Comparison of network data energy efficiency and user-perceived rate in different networks.[1]
	Network
	Network Data Energy Efficiency (GB/kWh)
	Average DL User-Perceived Rate (Mbit/s)

	A
	6.4
	6.3

	B
	6.2
	9.6

	C
	6.7
	20.1


To exemplify, let us consider the networks introduced in Table 1 above, and assume that the average targeted downlink rate is 10 Mbit/s. Then, the QoS factors (in this case, Factorrate) and the QoS-adjusted energy efficiencies can be calculated for the different networks. The results are summarized in Table 2.

Table 2. Comparison of network data energy efficiency, user-perceived rate, and QoS-adjusted energy efficiency in different networks.[1]
	Network
	Network Data Energy Efficiency (GB/kWh)
	Average DL User Rate (Mbit/s)
	Factorrate
	QoS-adjusted Energy Efficiency (GB/kWh)

	A
	6.4
	6.3
	0.63
	4.0

	B
	6.2
	9.6
	0.96
	6.0

	C
	6.7
	20.1
	1
	6.7


 It can be observed that network A, which is the second best of the three in terms of network data energy efficiency, but rather poor in delivering the targeted downlink rate of 10 Mbit/s, becomes the worst of the three in terms of QoS-adjusted energy efficiency. Network B, which is slightly worse that network A in terms of network data energy efficiency, but good in delivering the targeted downlink rate, is better than network A when comparing the QoS-adjusted energy efficiencies. Finally, network C is the best both before and after QoS adjustment. However, note that its delivered downlink rate is much higher than the targeted downlink rate. In order not to benefit from this over-provisioning, the QoS factor has been limited to 1.  

In 3GPP, current energy efficiency metrics i.e., the existing NG-RAN data energy efficiency in TS28.554 is equal to the ratio DV/EC (unit in bit/J) over a time period, the DV is Data Volume of NG-RAN, and EC is the Energy Consumption of NG-RAN. This energy efficiency metric also do not consider the quality of the service (QoS) of user. When considering Energy as a service or network performance criteria, the current energy efficiency metric of 3GPP cannot reflect the impact on user QoS while achieving certain energy efficiency. So, it is necessary for 5G network Operator to consider the influence of QoS of the service(s) when changing/using different energy efficiency/power saving mode, and adjust the measured energy efficiency to take QoS into account.

On the other hand, there is a need to expose energy usage information of network or network functions together with the QoS information to authorized third parties. Therefore, customers can evaluate the actual energy efficiency of service(s) with the additional dimension of service qualities. 

It proposes to include the following new use case into the TR22.882.

* * * First Change * * * *

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 201 554: "Environmental Engineering (EE); Measurement method for Energy efficiency of Mobile Core network and Radio Access Control equipment"
[3] 
ETSI ES 203 228: "Environmental Engineering (EE); Assessment of mobile network energy efficiency"
[4] 
 GSMA Intelligence: "Going green: benchmarking the energy efficiency of mobile", June 2021.
[5] 
3GPP TR 21.866: "Study on Energy Efficiency Aspects of 3GPP Standards"
[6] 
3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G"
[7] 
3GPP TR 28.813: "Management and orchestration; Study on new aspects of Energy Efficiency (EE) for 5G"
[8] 
3GPP RP-213554: "Study on network energy savings for NR "
[9]
ETSI ES 202 336‑1: "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 1: Generic Interface".

[10]
ETSI ES 202 336‑12: "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".
[11]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".

[12]
3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[13]
3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[14]
"LS on Energy Efficiency as guiding principle for new solutions", Sent TSG SA #94e 12.21 (SP-211621), Received SA1 #97e 02.22 S1-220063.

[15]
3GPP TS 22.261, " Service requirements for the 5G system".

[X]
NGMN : "NGMN Energy Efficiency White Paper, Phase 2", Dec 2022,
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5.y
Energy usage information exposure considering QoS
5.y.1
Description

Quality of service (QoS) refer to the network measurement of the overall performance of a service for the users, e.g, packet loss, data rate, transmission delay,  Jitter, etc. According to the analysis of NGMN [x], it is benefit to consider the QoS when the energy consumption of the 5G network is collected and to be used for the energy efficiency, which will help the operator/customer to balance the communication quality and the energy usage. When provide the energy as a service or network performance criteria, it is reasonable that not only the energy usage information of the network or network functions but also the associated QoS information are collected and exposed together to the authorized third parties.
5.y.2
Pre-conditions

The network Operator deploys 5G network in industrial park and also provides the energy as a service “GreenPark” for industry customers M.  

5.y.3
Service Flows

1. Operator acquires the energy usage information of related 5G network functions serving the customers M. 
2. Operator collects the associated QoS information of related 5G network functions serving the customers M.  The QoS information can be per-configured by the customer M or by Operator for the customer. The information can be packet loss, data rate, transmission delay, Jitter, etc.
2. Customer M asks the “GreenPark” of Operator to provide the network energy usage information and the QoS information which are associated the 5G network functions serving it.
3. Operator provides the energy usage information and the associated QoS information of the network functions to customers M.
5.y.4
Post-conditions

Customers M can get the not only the energy usage information but also the QoS information of the network functions serving for the customer M. With these information, Customers M can balance the energy consumption and QoS of its communication service.
5.y.5
Existing features partly or fully covering the use case functionality

None.

5.y.6
Potential New Requirements needed to support the use case

[PR.X.Y.Z-001] Subject to Operator policy and consent by the vertical customer, the 5G system shall be able to acquire network energy usage information and associated QoS information of the network functions,  and to expose them to the customer and authorized third parties. 

[PR.X.Y.Z-002] Subject to Operator policy, the 5G system shall provide a means for the trusted 3rd party to configure the QoS information exposed to the customer and authorized third parties which is associated with the energy usage information of the network/network functions serving for the customer. 

* * * End of Changes * * * *
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