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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
References

[1]
SP-211440: "New Study on new aspects of EE for 5G networks Phase 2"
[2]            3GPP TR 28.913: "Study on new aspects of EE for 5G networks phase 2"
[3]            3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".

3
Rationale
In SP-211440 [1], the second objective (“•
On the energy efficiency KPIs”) includes the following sub-objective: “Investigate on the definition of new EE KPIs which consider aspects such as e.g. coverage area, user experience, reliability of URLLC network slice”.

In SA5#145e, the Key Issue for EE (Energy Efficiency) KPI of URLLC network slice based on Reliability was agreed in Tdoc S5-225861.
This pCR proposes to introduce a corresponding solution for EE (Energy Efficiency) KPI of URLLC network slice based on Reliability into TR 28.913 [2].
4
Detailed proposal

	First Change


4.6.x      Potential Solutions

4.6.x.y
Potential solution #X: Energy Efficiency KPI of URLLC Network Slice based on its Reliability when Reliability is in terms of PSR%
4.6.x.y.i
Introduction

This potential solution focuses on the 'Ultra Reliable' (UR) characteristic of the URLLC network slice. The solution considers reliability of Network Slice as “percentage of successfully delivered packets within a time constraint” as defined in TS 22.261 & TS 22.289. This enables CSPs/NOPs to have a robust and complete view of its URLLC slice’s EE KPI.The solution involves dividing the Reliability Performance of URLLC slice (based on percentage of successfully delivered packets within a time constraint) by the total amount of energy consumption of the URLLC slice in same time period.

4.6.x.y.j
Description
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Energy Efficiency KPI of a URLLC network slice based on its reliability performance is represented as EEURLLC,Reliability. Since generic EE KPI formula of a slice is the ratio of Performance of network slice to the Energy Consumption of network slice hence EEURLLC,Reliability is given as below
Where, PNS is the performance of a network slice. For a URLLC slice it can be both latency and reliability. Since the proposed solution is to establish EE KPI with respect to its reliability, thus here, performance of Network Slice is in terms of its reliability and hence PNS is actually denoted as PURLLC,Reliability. It is calculated for a considered time duration T1.. ECNS is the Energy Consumption of the whole slice as specified in TS 28.554 clause 6.7.3.3 and is calculated for the same  time duration T1. Time T1 can be a duration equal to the time constraint required by the service and during which the reliability (in terms of PSR) and energy consumption is calculated.

Reliability performance of URLLC slice i.e. PURLLC,Reliability can be judged by “Packet Success Rate percentage” (PSR%) as defined in TS 22.261. It says “Reliability is defined in the context of network layer packet transmissions, as percentage value of the packets successfully delivered to a given system entity within the time constraint required by the targeted service out of all the packets transmitted.”

So, in this case, PURLLC,Reliability is denoted by PURLLC,Reliability,PSR and is defined as,
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Where, PSR % is Packet Success Rate percentage and is calculated over different interfaces and direction (UL/DL) which is explained in sections below. X is the internal measurement representing total number of packets sent over an interface in a URLLC slice, with-in the considered time frame T1. 
If PURLLC,Reliability,PSR is divided by energy consumption of slice (ECNS) which is measured for the same time period T1, then we get EE KPI i.e. EEURLLC,Reliability. It tells that “with an evaluated reliability (PSR%), how many packets can be successfully sent per joule of energy in a URLLC slice in a given time frame constraint”.

So in this case, EE KPI is given by            
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PURLLC,Reliability,PSR can be calculated independently for DL and UL directions. With PSR% based approach the EEURLLC,Reliability of a URLLC slice has the unit of packets or bits per joule. EEURLLCReliability can be calculated per interface and per DL and UL direction.
Throughout the slice, the same or different PSR% might exist on different interfaces. If it is same the PSR % (thus reliability) of a slice can be calculated at any one segment of network i.e between UE and gNB or between gNB and UPF. In case, if it is not same, the implementations may choose to calculate the PSR% of a URLLC slice at any interface deemed appropriate for the operator e.g. N3 or can consider combined reliability of all the interfaces (e.g. multiplying all interfaces reliability). Following are the possible options and related calculations:

Reliability calculation for uplink over Uu interface - PURLLC,Reliability,PSR is obtained for Uu interface by using PSR% calculated in equation below.
PSRUL,Uu  =  ULRelPSR_Uu.SNSSAI 

Where, PSRUL,Uu is equal to ULRelPSR_Uu.SNSSAI which is  PSR% in UL for Uu interface per SNSSAI as defined in TS 28.554 clause 6.8.1.2.

Reliability calculation for downlink over Uu interface: PURLLC,Reliability,PSR is obtained for Uu interface by using corresponding PSR% as calculated in equation below.
 PSRDL,Uu =  DLRelPSR_Uu.SNSSAI  
Where, PSRDL,Uu  is equal to DLRelPSR_Uu.SNSSAI which is PSR% in DL for Uu interface per SNSSAI as defined in TS 28.554 clause 6.8.1.1.

Reliability calculation over N3 interface in uplink: PURLLC,Reliability,PSR is obtained for N3 interface by using PSR%  calculated in equation below.It is based on number of GTP data packets measurement.
PSRUL,N3  =  ULRelPSR_N3.SNSSAI
 where, PSRUL,N3 is equal to ULRelPSR_N3.SNSSAI which is  PSR% in UL for N3 interface per SNSSAI as defined in TS 28.554 clause 6.8.1.4.
Reliability calculation over N3 interface in downlink: PURLLC,Reliability,PSR is obtained for N3 interface by using PSR%  calculated in equation below. It is based on number of GTP data packets measurement. 
PSRDL,N3  =  DLRelPSR_N3.SNSSAI          
  where, PSRDL,N3 is equal to DLRelPSR_N3.SNSSAI which is PSR% in DL for N3 interface per SNSSAI as defined in TS 28.554 clause 6.8.1.3               
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