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1	Decision/action requested
The group is asked to approve the proposal.
2	References
[1]	3GPP TR 28.913 v0.3.0: “Study on new aspects of Energy Efficiency (EE) for 5G Phase 2”
[2] 	3GPP TS 28.554 “Management and orchestration;5G end to end Key Performance Indicators (KPI)”
[3]            3GPP TR 28.832 v0.3.0: “Study on management aspects of URLLC”
3	Rationale
As presented in TR 28.913 [1], “Energy Efficiency KPI of URLLC Network Slice based on its Reliability” has been introduced as a key issue. It has been agreed that performance of a URLLC network slice can be its latency and reliability, while existing standardised solution (TS 28.554 [2], clause 6.7.2.3), determines Energy Efficiency (EE) for a URLLC slice only based on Latency performance, reliability performance is not considered. Reliability performance is also an integral part of URLLC slice by nature. Hence, it is important that a variant of Energy Efficiency KPI should also consider reliability performance of a URLLC slice for comprehensive assessment of EE.
This contribution is to propose a potential solution to add a network slice reliability factor to present variants of Energy Efficiency KPI of URLLC Network Slice in TS 28.554 [2]. 
4	Detailed proposal
This contribution proposes to make the following changes in [1].
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	1st Change


[bookmark: _Toc112312453]4.6	Key Issue #6: Energy Efficiency KPI of URLLC Network Slice based on its Reliability 
[bookmark: _Toc107474428][bookmark: _Toc112312437]4.6.2	Potential solutions
[bookmark: _Toc107474441][bookmark: _Toc112312450]4.6.2.X	Potential solution #X: 
[bookmark: _Toc107474412][bookmark: _Toc112312422]4.6.2.X.1	Introduction
In this potential solution #X, it is proposed to define two variants of Energy Efficiency KPI that consider reliability performance of a URLLC slice for comprehensive assessment of EE. Specifically, some of KPI and parameters refer to definitions in TS 28.554.
4.6.2.X.2	         Description
4.6.2.X.2.1	Based on both latency and reliability of the network slice
a) A KPI that shows the energy efficiency of network slices of type URLLC based on both latency and reliability. The Pns for a network slice of type URLLC is the inverse of the average end-to-end User Plane (UP) latency of the network slice multiplied by the end-to-end packet transmission reliability of the network slice [2]. In this KPI variant, latency and reliability are the two factors considered for evaluating the performance of network slice.
b)

,where 
‘Network slice mean latency’ is defined according to clause 6.7.2.3.2 in TS 28.554
‘Network slice E2E reliability’ is defined as the end-to-end packet transmission reliability of the network slice, and where the end-to-end packet transmission reliability of the network slice from for one S-NSSAI is defined by:

Where  and  are defined according to clause 6.8.1 in TS 28.554. Specifically,  and  for URLLC need further discussion according to Issue#3 in TR 28.832 [3].
c)

d) The KPI object is network slice.
4.6.2.X.2.2	Based on latency, Data Volume (DV) and reliability of the network slice
a) A KPI that shows the energy efficiency of network slices of type URLLC based on both latency, reliability and data volume. The Pns for a network slice of type URLLC is the sum of UL and DL traffic volumes at N3 or N9 interface(s) on a per S-NSSAI basis multiplied by the end-to-end packet transmission reliability of the network slice and the inverse of the end-to-end User Plane (UP) latency of the network slice.
b)

Where ,  and relative parameters are defined according to clause 6.7.2.3.3 in TS 28.554.
c) 

d) The KPI object is network slice.
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