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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]
TR 28.813 0.1.0: Study on new aspects of Energy Efficiency (EE) for 5G
3
Rationale

This contribution addresses the definition of EE KPIs for the following network slice types: eMBB, URLLC and MIoT.
4
Detailed proposal

This document proposes the following changes in TR 28.813 [1].

	1st Change


4.Y
Key Issue #Y: EE KPI for network slice types 
4.Y.1
Description

Besides defining EE KPIs for NG-RAN and 5GC, there is a need to define EE KPIs for standardized network slice types. A Generic Network Slice EE KPI could be expressed as follows:
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where:

- ‘Network Slice Performance’ (NSP) is defined per type of network slice. For example:

- For eMBB, ‘Network Slice Performance’ could be 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’ could be related to the network slice end-to-end latency or reliability, or a combination of both. The lower the latency or higher the reliability within a URLLC network slice is, the higher its Network Slice Performance is;

- For MIoT, ‘Network Slice Performance’ could be the number of registered subscribers, the number of active UEs, etc.. 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’ is still FFS.
In clause 4.Y.2, potential solutions to define the Network Slice Performance of aforementioned types of network slice are proposed.
- ECNS is the Network Slice Energy Consumption.
Editor’s note: the definition of Network Slice Energy Consumption is FFS.
4.Y.2
Potential solutions

4.Y.2.1
Potential solution #1: Network Slice Performance definition for eMBB type of network slice
4.Y.2.1.1
Introduction

In this potential solution, the Network Slice Performance (NSP) for eMBB type of network slice is obtained by summing up UL and DL traffic volumes at N3 interface, on a per S-NSSAI basis.
4.Y.2.1.2
Description

The Network Slice Performance (NSP) for eMBB type of network slice is obtained by summing up UL and DL traffic volumes at N3 interface, on a per S-NSSAI basis:
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The final Network Slice EE KPI definition, based on Data Volume, for eMBB type of slice, would be defined as follows:
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The following measurements, defined in TS 28.552 [4], 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 TS 28.552 [4] 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 TS 28.552 [4] clause 5.4.1.4.

4.Y.2.2
Potential solution #2: Network Slice Performance definition for URLLC type of network slice
4.Y.2.2.1
Introduction

This potential solution focuses on the Low Latency (LL) characteristic of the URLLC type of network slice. The ‘Ultra Reliable’ (UR) characteristic of the URLLC type of network slice is not addressed by this potential solution.

In this potential solution, the Network Slice Performance (NSP) for URLLC type of network slice is the inverse of the end-to-end User Plane (UP) latency of the network slice.
4.Y.2.2.2
Description

The Network Slice Performance (NSP) for URLLC type of network slice is the inverse of the end-to-end User Plane (UP) latency of the network slice:
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, where Network Slice Latency is defined as:
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The final Network Slice EE KPI definition, based on Latency, for URLLC type of slice, would be defined as follows:
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The following KPIs, defined in TS 28.554 [5], are used to calculate Network Slice Latency:

- DelayE2EUlNs: Average e2e uplink delay for a network slice, defined in TS 28.554 [5] 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 TS 28.554 [5] clause 6.3.1.8.2 as the average e2e DL packet delay between the PSA UPF and the UE for a network slice.

4.Y.2.3
Potential solution #3: Network Slice Performance definition for MIoT type of network slice
4.Y.2.3.1
Solution based on the number of registered subscribers
4.Y.2.3.1.1
Introduction

This potential solution focuses on the number of registered subscribers to the MIoT type of network slice. It does not consider the number of active UEs.
In this potential solution, the Network Slice Performance (NSP) for MIoT type of network slice is obtained by the maximum number of registered subscribers per AMF, on a per S-NSSAI basis.
4.Y.2.3.1.2
Description

The Network Slice Performance (NSP) for MIoT type of network slice, based on the maximum number of registered subscribers per AMF, on a per S-NSSAI basis, is defined as:

[image: image7.emf]
The following measurement, defined in TS 28.552 [4], is used:

- RM.RegisteredSubNbrMax.SNSSAI: maximum number of registered state subscribers per AMF, where SNSSAI identifies the S-NSSAI, as defined in TS 28.552 [4] clause 5.2.1.2.

The final Network Slice EE KPI definition, based on the maximum number of registered subscribers, for MIoT type of slice, would be defined as follows:
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4.Y.2.3.2
Solution based on the number of active UEs
4.Y.2.3.2.1
Introduction

Editor's Note:
This clause describes briefly the potential solution at a high-level.

4.Y.2.3.2.2
Description

Editor's Note:
This clause further details the potential solution and any assumptions made.

	End of change
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