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1
Decision/action requested

The group is asked to discuss and approval the proposal.
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Rationale
3.1


Background
In clause 4.4.2.2.2 of TR 28.813 [1], the Network Slice EE KPI definition, based on Latency, for URLLC type of slice, is 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.

***********************************************

In SA5#134e, there was an email discussion on EE KPI for URLLC slice type, the key issue raised at that time was listed as below:

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Considering a network where the URLLC network slice is deployed and we want to calculate the EE in different periods of time based on the equation in 6.7.x.3. At one time of the day, say in morning,6AM to 9AM, there is only 10 users using the URLLC network slice and the network slice mean latency at this time is denoted as L_1 and the network slice energy consumption at this period of time is denoted as P_1. At the other time of the day, say in the afternoon 6PM to 9PM, there are 1000 users using this URLLC network slice. And the network slice mean latency at this time is denoted as L_2 and the network slice energy consumption at this period of time is denoted as P_2. 

Assuming that the QoS of the URLLC service provide by the operator will always be satisfied, so it is safe to say both L_1 and L_2 are always less than a number defined by the operator for its URLLC service, for example, 5ms(for V2X service).That is to say, the gap between L_1 and L_2 will not exceed 5ms. 

P_1 is the energy consumption of the network slice serving 10 users, and the P_2 is the energy consumption of the network slice serving 1000 users. I think it is highly probable that P_2 is larger than P_1. And I think the gap between the served user numbers contributes a lot to the gap between the P_1 and P_2.

According to 6.7.x.3, the EE is calculated as: 
1 / (network_slice_mean_latency*network_slice_energy_consumption). 

Due to the small gap between the L_1 and L_2 and also the almost-for-sure gap between P_1 and P_2, we may find that the more the users served by the network slice, the less the network slice energy efficiency is. And this decreasing of EE is affected by the number of user served by the network slice, a lot.
 
This example may be an extreme case. But it shows that the number of users served by the network slice can be an important factor.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3.2


Discussion on EE KPI for URLLC type of network slice
Based on the background information, suppose there is only 10 users using a URLLC network slice at one time of a day and the network slice mean latency at this time is denoted as L_1 = 50 ms and the network slice energy consumption at this period of time is denoted as P_1 = 1 J, see table 3.2-1.
Table 3.2-1
	EC (J)
	1
	10
	20
	30
	40
	100

	Latency (ms)
	50
	50
	50
	50
	50
	50


The latency value keeps unchanged for the slice assuming that the QoS of the URLLC service provided by the operator is always be satisfied, the relation of latency and EC is showed in figure 3.2-1 as below.
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Figure 3.2-1

At another time of the day, suppose there are 1000 users using this URLLC network slice. And the network slice mean latency at this time is denoted as L_2 = 50 ms still and the network slice energy consumption at this period of time is denoted as P_2 = 100 J, see table 3.2-2. The URLLC type slice EE KPI values, which are calculated as 1/(Latency*EC), are also listed in the table 3.2-2.
Table 3.2-2
	EC (J)
	1
	10
	20
	30
	40
	100

	Latency (ms)
	50
	50
	50
	50
	50
	50

	URLLC type slice EE KPI=1/(Latency*EC)
	0.02
	0.002
	0.001
	0.000666667
	0.0005
	0.0002


Based on the existing formula, say
[image: image3.emf]
Since the latency value keeps unchanged for the slice assuming that the QoS of the URLLC service provided by the operator is always be satisfied, the EE KPI values change dynamically with more energy consumed for the URLLC type slice, the relation of EE KPI and EC is showed in figure 3.2-2 as below.
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Figure 3.2-2
Observation 1:

For the subject URLLC type slice which is under discussion, its EE KPI values, which are calculated based on the existing formula, does not reflect the actual situation well.
Using two points (1, 0.02) and (100, 0.0002) in the format of (EC, EE KPI) supporting users 10 and users 1000 correspondingly as an example, the EC value of (100, 0.0002) is 100 times of EC value of (1, 0.02) with supporting number of users also 100 times than the supporting number of users of (1, 0.02), but the calculated EE KPI value of (100, 0.0002) is 100 times smaller than the EE KPI value of (1, 0.02).
Observation 2:

To fix this issue, considering to introduce Data Volume (DV) also as a factor for URLLC EE KPI as following:
EE KPI = DV/(Latency*EC)

The URLLC type slice EE KPI values, which are calculated as this new formula, are listed in the table 3.2-3.

Table 3.2-3

	EC (J)
	1
	10
	20
	30
	40
	100

	Latency (ms)
	50
	50
	50
	50
	50
	50

	DV (bit)
	50
	500
	1000
	1500
	2000
	5000

	URLLC type slice EE KPI=1/(Latency*EC)
	0.02
	0.002
	0.001
	0.000666667
	0.0005
	0.0002


The relation of new EE KPI and EC is showed in figure 3.2-3 as below.
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Figure 3.2-3

3.3


Conclusions 

With the discussions and the observations above, we have the following proposal: 
Proposal: 

Introduce Data Volume (DV) as a factor for URLLC EE KPI as following:

EE KPI = DV/(Latency*EC).  
4
Detailed proposal
This document proposes the following changes in TR 28.813 [1].

	1st Change


4.4.2.2
Potential solution #2: Network Slice Performance definition for URLLC type of network slice
4.4.2.2.1
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.

4.4.2.2.2
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:

[image: image6.emf]
, where Network Slice Latency is defined as:
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The final Network Slice EE KPI definition, based on Latency and Data Volume (DV), for URLLC 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.

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.

	End of change


[image: image1.emf][image: image10.png]EE KPI

12

08

06

04

02

EE KPI=DV/(Latency*EC)

20 40 60
EC

80

100

120



[image: image11.png]EE KPI

URLLC Type slice EE KPI - EC
0.025

002 @ (1,0.02)

0.015
0.01
0.005
(100, 0.0002)
0 ©
0 20 40 60 80 100 120

EC ()



