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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1]	3GPP TR 28.813: "Study on new aspects of Energy Efficiency (EE) for 5G "
[2]	S5-213551: “Discussion paper on Useful Output Measurement Solution”
[3]				ETSI ES 203 539: "Environmental Engineering (EE); Measurement method for energy efficiency of Network Functions Virtualisation (NFV) in laboratory environment"
3	Rationale
 The current generic EE KPI for 5GC is designed based on the data volume measured on the 5GC User Plane Functions (UPF). This working assumption may not suitable for the 5GC control plane. 
For network slice EE KPI, SA5 has agreed to define the Generic Network Slice Energy Efficiency (EE) KPI as the principle for defining detailed EE KPI per type of network slice.
Based on this observation, we propose that SA5 may provide a generic EE KPI for 5GC, including both Control Plane and User Plane, as the principle. 
With this proposed generic EE KPI for 5GC, SA5 may provide a unified principle on the concept level to show that the Energy Efficiency of 5GC being discuss within this TR is a whole. And based on this principle, we can continue the discussion on the detailed solutions for 5GC EE KPI considering User Plane functions and/or control plane functions.
And continuing the discussion in S5-213551[2] on Useful Ouput measurement in 5GC, we'd like to update the Description part of the Key Issue#2 in TR 28.813 to introduce the generic EE KPI for 5GC based on Useful Output defined in [3].
4	Detailed proposal
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[bookmark: _Toc74058902]4.2	Key Issue #2: EE KPI for 5GC – Data Volume measurement
[bookmark: _Toc74058903]4.2.1	Description
TS 28.554 [5] – clause 6.7 (Energy Efficiency (EE) KPI) contains so far one single KPI definition: NG-RAN data Energy Efficiency (EE) (cf. clause 6.7.1). A corresponding EE KPI is missing for 5GC.
A Generic 5GC EE KPI could be expressed as the follows:

where:
-  is the maximum capacity of 5GC and it is depending on the different functions within 5GC. It can be expressed as the number of Erlang (Erl), Packets/s (PPS), Subscribers (Sub) or Simultaneously Attached Users (AU).  More specifically, the Useful Output may be the throughput (e.g. bps) of user plane functions or capacity (e.g. subscribers, sessions) for control plan functions.
-  is the Energy Consumption of 5GC.
When the 5GC User Plane Functions are considered,  is expressed as , and it can be the Data Volume (DV) measured on the 5GC User Plane Functions. 
When the 5GC Control Plane Functions are considered,  is expressed as , and it can be the mean number of registered subscribers on AMFs and/or the mean number of PDU sessions on SMFs within the 5GC control plane. It can also be the Data Volume (DV) measured on the 5GC control plane functions.
NOTE: When both 5GC user plane functions and control plane functions are considered and the Data Volume (DV) carried by entire 5GC (denoted as ) is used, the generic 5GC EE KPI can be expressed as:

In clause 4.2.2, the potential solutions propose to apply the generic 5GC EE KPI introduced above and consider 5GC User Plane Functions and/or 5GC Control Plane Functions and focus on how to measure the Data Volume (DV) carried by the 5G core network: DV5GC.

This potential solution proposes to apply the generic EE KPI (see clause 5.3 of ETSI ES 203 228 [6]):
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to the 5GC, leading to the definition of a new EE KPI:
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The potential solutions below focus on how to measure the Data Volume (DV) carried by the 5G core network: DV5GC.

	End of modifications
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