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1. Overall Description:

3GPP TSG WG5 (Telecom Management) has initiated its Rel-17 work item on enhancements of EE for 5G networks. One of the key objectives of this work item is the definition of EE KPIs for 3GPP standardized network slice types.

3GPP SA5 would like to inform of the following achievements.

A Generic Network Slice EE KPI is defined as follows:
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where:
- ‘Performance of Network Slice’ (PNS) is defined per type of network slice:
- For eMBB, ‘Network Slice Performance’ is measured by the Data Volume (DV) carried through network slices of type eMBB. The higher the Data Volume carried by an eMBB network slice is, the higher its Network Slice Performance is;

- For URLLC, ‘Network Slice Performance’ is measured by the network slice end-to-end latency. The lower the latency of a URLLC network slice is, the higher its Network Slice Performance is;

- For MIoT, ‘Network Slice Performance’ can be measured by the number of registered subscribers or the number of active UEs. The higher the number of registered subscribers or active UEs supported by a MIoT network slice is, the higher its Network Slice Performance is;

- For V2X, ‘Network Slice Performance’ definition is FFS.

- ‘Energy Consumption of Network Slice’ (ECNS) is defined independently from the type of network slice.

For one unit of ECNS, the higher PNS is, the higher the generic network slice EE KPI is, i.e. the more energy efficient the network slice is.
eMBB network slices:

For the eMBB type of the network slice, PNS is measured by summing up UL and DL traffic volumes at the N3 interface(s), on a per S-NSSAI basis. In this case, the Network Slice Performance is defined as:
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The following existing measurements are used:

- GTP.InDataOctN3UPF.SNSSAI: Number of octets of incoming GTP data packets on the N3 interface, from (R)AN to UPF), where SNSSAI identifies the S-NSSAI, as defined in 3GPP TS 28.552 clause 5.4.1.3;

- GTP.OutDataOctN3UPF.SNSSAI: Number of octets of outgoing GTP data packets on the N3 interface, from (R)AN to UPF), where SNSSAI identifies the S-NSSAI, as defined in 3GPP TS 28.552 clause 5.4.1.4.

The resulting Network Slice EE KPI for eMBB type of slice, based on Data Volume, is then defined as follows:
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URLLC network slices:

For the URLLC type of network slice, the Performance of Network Slice (PNS) is the inverse of the end-to-end round-trip User Plane (UP) latency of the network slice.
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, where Network Slice Latency is defined as:
[image: image5.emf]+ DelayE2EDlNs


The following existing KPIs are used to calculate Network Slice Latency:
- DelayE2EUlNs: Average e2e uplink delay for a network slice, defined in 3GPP TS 28.554 clause 6.3.1.8.1 as the average e2e UL packet delay between the PSA UPF and the UE for a network slice;

- DelayE2EDlNs: Average e2e downlink delay for a network slice, defined in 3GPP TS 28.554 clause 6.3.1.8.2 as the average e2e DL packet delay between the PSA UPF and the UE for a network slice.

The resulting Network Slice EE KPI for URLLC type of slice, based on Latency, is then defined as follows:
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MIoT network slices:

For the MIoT type of network slice, the Performance of Network Slice (PNS) is measured by the maximum number of registered subscribers on AMF(s), on a per S-NSSAI basis.
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The following existing measurement, defined in TS 28.552, is used:
- RM.RegisteredSubNbrMax.SNSSAI: maximum number of registered state subscribers per AMF, where SNSSAI identifies the S-NSSAI, as defined in 3GPP TS 28.552 clause 5.2.1.2.

The resulting Network Slice EE KPI for MIoT type of slice, based on the maximum number of registered subscribers, is then defined as follows:
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An alternative PNS definition based on the number of active UEs, for the MIoT type of network slice, is defined. In this case, the Performance of Network Slice (PNS) is measured by the mean number of active UEs in the network slice.
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The following existing measurements are used:
- DRB.MeanActiveUeDl.SNSSAI, where SNSSAI identifies the S-NSSAI, as defined in TS 28.552 clause 5.1.1.23.1.

- DRB.MeanActiveUeUl.SNSSAI, where SNSSAI identifies the S-NSSAI, as defined in TS 28.552 clause 5.1.1.23.3.

The resulting Network Slice EE KPI for MIoT type of slice, based on the mean number of active UEs in the network slice, is then defined as follows:
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References:

· 3GPP TS 28.552: Management and orchestration; 5G performance measurements (https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3413)

· 3GPP TS 28.554: Management and orchestration; 5G end to end Key Performance Indicators (KPI) (https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3415#)
2. Actions:

To GSMA 5GJA:

1. Please take the above information into account and provide feedback if needed.
2. Please keep us informed of the progress of your work on the definition of the GST attribute ‘energy efficiency’ in NG.116.
3. Date of Next TSG-SA WG5 Meetings:

SA5#135e
25 Jan. – 3 Feb. 2021
Electronic meeting
SA5#136e
1-10 March 2021
Electronic meeting
SA5#137e
10-19 May 2020
Electronic meeting
