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1	Decision/action requested
The group is asked to discuss and endorse on the proposal.
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3.1			Background
The 5GC is consisted of the User Plane Functions (UPF) and Control Plane functions. In TS 28.813[1], the generic EE KPI for 5GC is defined as: 
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The Data Volume (DV) is meaningful for the User Plane Functions. However, for the Control Plane functions, the DV is less meaningful.  Consequently, applying the EE KPI defined based on the Data Volume of the Control Plane functions within 5GC can be controversial. In this contribution, a generic principle for defining the EE KPI which is applicable for both User Plane Functions (UPF) and control plane functions in 5GC is discussed. 
3.2			Discussion
In TS 28.813[1], the generic definition of the EE KPI for 5GC is based on the User Plane traffic volume, where two potential alternatives are proposed as follows:
In the proposed alternative1, both incoming and outgoing traffic are measured at the GTP-U layer on the N3 interface. This potential alternative applies only to UPFs with N3 interfaces connected, where DV5GC, expressed in bits, is defined as:
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In the proposed alternative2, both incoming and outgoing traffic are measured at the IP layer on the N6 interface. This potential alternative applies only to UPFs with N6 interfaces connected, where DV5GC, expressed in bits, is defined as:
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Observation 1: the generic EE KPI for 5GC defined in TR 28.813 is designed based on the data volume measured on the 5GC User Plane Functions (UPF). 
This data volume may not be suitable for measuring the 5GC control plane functions.
In ES 203 539[1], the Useful Output was defined as the maximum capacity of the system under test which is depending on the different functions in both data plane/user plane or control plane. The Useful Output 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 data plane VNF or capacity (e.g., subscribers, sessions) for control plan VNF.
Observation 2: The Useful Output may be the throughput (e.g., bps) of data plane VNF or capacity (e.g., subscribers, sessions) of control plan VNF.
Based on the observation 1 and observation 2, the Data Volume measured on the 5GC User Plane Function is as same as the Useful Output of the 5GC User Plane Function. And in cases where the Data Volume is applicable, i.e. the performance of the user plane of the 5GC is considered, the Data Volume in the current generic EE KPI can be expressed as the Useful Output of the 5GC User Plane Functions.
Observation 3: When the performance of the user plane of the 5GC is considered, the Data Volume in the current generic EE KPI can be expressed as the Useful Output of the 5GC User Plane Functions.
The Useful Output may be the capacity (e.g., subscribers, sessions) for control plan VNF. At the same time, in TS 28.552[4], the performance measurement of the AMF and SMF have been provided. The performance measurement of the AMF can be the mean number of registered subscribers on AMF, and the performance measurement of the SMF can be the mean number of the PDU sessions on SMF. Therefore, the Useful Output of the AMF and SMF may be measured based the defined performance measurement in [4], correspondently.
As the AMF and SMF play important roles in the 5GC control plane, it was proposed in the endorsed DP S5-213551 to take the Useful Output of the AMF or the Useful Output of SMF as the Useful Output of the 5GC control plane. 
Observation 4: the Useful Output of the 5GC control plane can be measured as the mean number of registered subscribers on AMFs or the mean number of PDU sessions on SMFs within the 5GC control plane. 
Based on the Observation 2 to 4, we think that the Useful Output of the 5GC user plane and 5GC control plane can be measured. 
Moreover, like what we have found in Observation 3, we propose to use the Useful Output of 5GC control plane to derive the EE KPI when the performance of the 5GC control plane is considered.
Proposal 1: when the performance of the 5GC control plane is considered, the EE KPI can be defined based on the Useful Output of 5GC control plane.
One step further with the generic EE KPI, based on the observations and proposal above, we propose to use the Useful Output of 5GC, which can be Useful Output of the 5GC User Plane Functions and Useful Output of 5GC control plane, as the generic principle for the 5GC EE KPI definition.
[bookmark: _Hlk78217240]Proposal 2: A generic principle for the 5GC EE KPI definition can be provided as the ratio of the Useful Output of 5GC to the Energy Consumption of the 5GC:

And in case when the performance of the 5GC User Plane Functions is considered:

And in case when the performance of the 5GC control plane is considered:

3.3	Conclusion
It is proposed to take the following as the way forwards on the definition of EE KPI for 5GC Use Plane and Control Plane.
Proposal 1: when the performance of the 5GC control plane is considered, the EE KPI can be defined based on the Useful Output of 5GC control plane.
Proposal 2: A generic principle for the 5GC EE KPI definition can be provided as the ratio of the Useful Output of 5GC to the Energy Consumption of the 5GC:

And in case when the performance of the 5GC User Plane Functions is considered:

And in case when the performance of the 5GC control plane is considered:


[bookmark: _Toc500147184]4	Detailed proposals
SA5 is asked to endorse the followings as the way forwards for the discussions on the definition of EE KPI for 5GC User Plane and Control Plane: 
· When the performance of the 5GC control plane is considered, the EE KPI can be defined based on the Useful Output of 5GC control plane.
· A generic principle for the 5GC EE KPI definition can be provided as the ratio of the Useful Output of 5GC to the Energy Consumption of the 5GC:

And in case when the performance of the 5GC User Plane Functions is considered:

And in case when the performance of the 5GC control plane is considered:

image2.emf

image3.png
DVsge Z(mnmmmusm.nmy +IP.N60utLinkUsage. N6RP) + MeasurementDuration
B




image1.jpeg
DVsee
EESGC' v = Tssc




