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Decision/action requested

The group is asked to discuss and approve the proposals.
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Rationale
The KI#4 states “For URLLC, 'Performance of network slice' 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 Performance of network slice is”. However, current solution assess EE for a URLLC slice only on Latency performance. Reliability performance is integral part of URLLC slice by nature. Hence, it is evident that EE solution should consider reliability to better assess EE of a URLLC slice. This contribution proposes solutions for the same.
4
Detailed proposal

	1st modified section


4.4.2.2
Potential solution #2: Performance of URLLC network slice based on Latency
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 Performance of network slice (Pns) 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 Performance of network slice (Pns) for URLLC type of network slice is the inverse of the end-to-end User Plane (UP) latency of the network slice:

[image: image1.emf]
, where Network Slice Latency is defined as:

[image: image2.emf]+ DelayE2EDlNs


The final Network Slice EE KPI definition, based on Latency, for URLLC type of slice, would be defined as follows:

[image: image3.emf]
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.

4.4.2.2a
Potential solution #2a: Performance of URLLC network slice based on Latency and associated Data Volume
4.4.2.2a.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, data volume and latency are two factors considered for evaluating the performance of network slice, i.e. the performance of network slice (Pns) for URLLC type of network slice is the sum of UL and DL traffic data volumes multiplied by the inverse of the end-to-end User Plane (UP) latency of the network slice. This solution is applicable for the cases where, for example, the URLLC network slice is deployed and operators want to evaluate the Energy Efficiency of the slice at different periods of time such as the busy hours in the morning and the idle hours in the mid night, in which both the latency performance and the data volume performance can vary.

4.4.2.2a.2
Description

The performance of network slice (Pns) for URLLC type of network slice is the sum of UL and DL traffic volumes at N3 interface or N9 interface of the PSA UPF on a per S-NSSAI basis multiplied by the inverse of the end-to-end User Plane (UP) latency of the network slice:
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where:
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wN3 and wN9 are the weight for DVN3 and DVN9 respectively. wN3 and wN9 can be decided according to the deployment of PSA UPF. For example, in cases where PSA UPF has only N9 tunnels, such as the ones described in TS 23.501 [2] clause 5.6.4 and clause 5.33.2.2, wN3 can be set to 0 and WN9 can be set to 1, so that only N9 interface is considered. In the cases where PSA UPF has only N3 tunnels, wN3 can be set to 1 and wN9 can be set to 0, so that only N3 interface is considered.
The final Network Slice EE KPI definition, based on both Latency and Data Volume (DV), 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;

-
 GTP.InDataOctN9PsaUpf.SNSSAI: number of octets of GTP data PDUs received on the N9 interface by the PSA UPF per S-NSSAI, where SNSSAI identifies the S-NSSAI, as defined in TS 28.552 [4] clause 5.4.4.2.3;

- 
GTP.OutDataOctN9PsaUpf.SNSSAI, number of octets of outgoing GTP data PDUs sent on the N9 interface by the PSA UPF per S-NSSAI, where SNSSAI identifies the S-NSSAI, as defined in TS 28.552 [4] clause 5.4.4.2.4.
NOTE: 
In cases of redundant transmission paths for high reliability as described in TS 23.501 [2] clause 5.33.2.2, it is expected that only one of the multiple N3/N9 tunnels for redundant transmission connecting to PSA UPF is taken into account. The main reason for this is that, if the traffic is counted more than once, it will increase artificially the EEURLLC,DV,Latency KPI.

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.


4.4.2.x
Potential solution #x: Performance of  URLLC network slice based on reliability

This potential solution focuses on the 'Ultra Reliable' (UR) characteristic of the URLLC network slice.

4.4.2.x.1
Introduction
The proposed solution defines methodologies to assess EE KPI considering reliability of a URLLC Network Slice. The solution considers reliability of NS in two ways as generally practiced by CSPs/NOPs in their network i.e. based on “percentage of successfully delivered packets within a time constraint” as defined in TS 22.261 & TS 22.289 and based on “Mean Time Between Failures” as defined in TS 22.104 & TS 22.289. This enables CSPs/NOPs to have a robust and complete view of its URLLC slice’s EE KPI and also provides them with a choice of selecting either or both of these two methods depending on the nature of service/use case fulfilled by the slice.

The solution involves dividing the Reliability Performance of URLLC slice (either based on percentage of successfully delivered packets within a time constraint or based on Mean Time Between Failures) by the total amount of energy consumption of the URLLC slice in same time period.

4.4.2.x.2
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 NS is in terms of its reliability and hence PNS is actually denoted as PURLLC,Reliability. It is calculated for a desired time period T1 and ECNS is the Energy Consumption of the whole slice as specified in TS 28.554 & TR 28.813 and is calculated for the same desired time period T1. In principle it is the summation of energy consumptions of all NFs constituting the network slice.

Reliability performance of URLLC slice i.e. PURLLC,Reliability can be judged by two methods. First is based on “Packet Success Rate percentage” (PSR%) and second is based on “Mean Time Between Failures” (MTBF).

4.4.2.x.2.1 
Method-1: Reliability performance based on PSR percentage
In the context of network layer packet transmissions, Reliability performance is related to percentage value of the amount of sent network layer packets successfully delivered to a given system entity divided by the total number of sent network layer packets. 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 any 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 considered time period T1, then we get EE KPI i.e. EEURLLC,Reliability , which essentially tells that “with an evaluated reliability (PSR%), how many packets can be successfully sent per joule of energy over an interface in a URLLC slice in a given time frame”.

So in this case, EE KPI is given by            
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PURLLC,Reliability,PSR should be considered same for DL & UL unless specified explicitly for any use case. With method 1, the EEURLLC,Reliability of a URLLC slice has the unit of packets or bits per joule. To convert packets into bits, in case of GTP data PDUs based measurements, the producer shall obtain length in number of octets for each packet from its GTP-U header and multiply it by 8. In case of RLC SDUs and PDCP SDUs based measurements, their size in octets has to be measured at corresponding interfaces and then multiply by 8. EEURLLCReliability can be further calculated per interface type and per DL or UL direction. Throughout the slice, the same or different PSR% might exists 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. The following list shows the possible options and related calculations.  
· Reliability calculation between UE and gNB: It can be measured for both split and non-split gNB in both UL and DL directions for interfaces Uu and F1U as applicable.
· Reliability calculation for split gNB in uplink over Uu & F1-U interface : PURLLC,Reliability,PSR  as defined above is obtained for Uu & F1-U interface in uplink by using corresponding PSR% calculated in below equations. where, PSRUL,Split is PSR% in UL between UE & gNB-CU-UP in a split gNB and DRB.PacketSuccessRateUl.SNSSAI is the measurement that provides the fraction of PDCP SDU packets which are successfully received at gNB-CU-UP. It is a measure of the UL packet delivery success including any packet success in the air interface, in the gNB-CU and on the F1-U interface. Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3), and subcounters per supported S-NSSAI. This measurement is obtained as: Number of successfully received UL PDCP sequence numbers, representing packets that are successfully delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3) and per supported S-NSSAI. Each measurement is an integer value representing the success rate. The number of measurements is equal to one. If the optional QoS and S-NSSAI level measurements are perfomed, the measurements are equal to the number of mapped 5QIs and the number of supported S-NSSAIs.  
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· Reliability calculation for split gNB in uplink over only F1U interface: PURLLC,Reliability,PSR  as defined above is obtained for only F1U interface in uplink using the following equation. where, PSRUL,F1U is PSR% in UL for F1U interface in a split gNB and DRB.F1UPacketSuccessRateUl.SNSSAI is the measurement that provides the fraction of PDCP SDU packets which are successfully received at gNB-CU-UP. It is a measure of the UL packet delivery success on the F1-U interface.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per supported S-NSSAI. This measurement is obtained as:  Number of successfully received UL GTP sequence numbers (TS 29.281), representing packets that are successfully delivered to higher layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers of a bearer, starting from the GTP sequence number of the first packet delivered by gNB-DU to gNB-CU-UP until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for option 3) and per supported S-NSSAI. Each measurement is an integer value representing the success rate. The number of measurements is equal to one. If the optional QoS and S-NSSAI level measurement are perfomed, the measurements are equal to the number of mapped 5QIs and the number of supported S-NSSAIs.
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· Reliability calculation for split gNB in downlink over Uu interface: PURLLC,Reliability,PSR is obtained for Uu interface by using corresponding PSR% as calculated in equations below. Where, PSRDL,Uu,Split is PSR% in DL for Uu interface in a split gNB. S (T1,drbid).SNSSAI is Uu Packet Success Rate in the DL per DRB per SNSSAI per UE. One packet corresponds to one RLC SDU. The measurement is done separately per DRB and must be reported by UE per S-NSSAI, drbid is the identity of the measured DRB. Dloss(T1,drbid) is number of DL packets, of a data radio bearer with DRB Identity = drbid, for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period T1 that no more transmission attempts will be done. N(T1,drbid) is number of DL packets, of a data radio bearer with DRB Identity = drbid, which has been transmitted over the air and positively acknowledged during time period T1.
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And,
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· Reliability calculation for split gNB in downlink over F1U interface: PURLLC,Reliability,PSR is obtained for F1U interface by using corresponding PSR% as calculated in equations below where, PSRDL,F1U is PSR% in DL for F1-U interface in split gNB and DRB.F1UPacketSuccessRateDl.SNSSAI is the measurement that provides the fraction of PDCP SDU packets which are successfully received at the gNB-DU. It is a measure of the DL packet delivery success on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3), and subcounters per supported S-NSSAI. This measurement is obtained as: Number of successfully received DL GTP sequence numbers (TS 29.281), representing packets that are successfully delivered to lower layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers of a bearer, starting from the sequence number of the first packet delivered by gNB-CU-UP to gNB-DU until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3) and per supported S-NSSAI. Each measurement is an integer value representing the success rate. The number of measurements is equal to one. If the optional QoS and S-NSSAI level measurement are perfomed, the measurements are equal to the number of mapped 5QIs and the number of supported S-NSSAIs.
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· Reliability calculation for non-split gNB in uplink over Uu interface: PURLLC,Reliability,PSR is obtained for Uu interface by using PSR% calculated in equations below. Where, PSRUL,Uu,non-split is PSR% in UL for Uu interface in non-split gNB and DRB.PacketSuccessRateUlUu.SNSSAI is the measurement that provides the fraction of PDCP SDU packets which are successfully received at gNB. It is a measure of the UL packet delivery success including any packet success in the air interface & within the gNB.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3), and subcounters per supported S-NSSAI. This measurement is obtained as:  Number of successfully received UL PDCP sequence numbers, representing packets that are successfully delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB until the sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3) and per supported S-NSSAI. Each measurement is an integer value representing the success rate. The number of measurements is equal to one. If the optional QoS and S-NSSAI level measurements are perfomed, the measurements are equal to the number of mapped 5QIs or the number of supported S-NSSAIs.  
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· Reliability calculation for non-split gNB in downlink over Uu interface: The calculation will be done using the same methodology as defined for split gNB in downlink over Uu interface. It is represented by PSRDL,Uu,Split
·  Reliability calculation over N3 interface: It can be calculated in both UL & DL. 
· Reliability calculation over N3 interface in uplink: PURLLC,Reliability,PSR is obtained for N3 interface by using PSR%  calculated in equations below:
· It is based on number of GTP data packets measurement: where, PSRUL,N3 is PSR% in UL for N3 interface. GTP.InDataPktPacketLossN3UPF.SNSSAI is the number of incoming GTP data packets that are lost over N3 interface and not received successfully by UPF. It is measured per S-NSSAI sub-counter.  GTP.InDataPktN3UPF.SNSSAI is the number of GTP data PDUs on the N3 interface which have been accepted and successfully processed by the GTP-U protocol entity in UPF. It is measured per S-NSSAI sub-counter. These are as defined in TS 28.552. However, the present invention requires these measurements to be generated per S-NSSAI.

[image: image18]
· Reliability calculation over N3 interface in downlink: PURLLC,Reliability,PSR is obtained for N3 interface by using PSR%  calculated in equations below. 

· It is based on number of GTP data packets measurement: where, PSRDL,N3 is PSR% in DL for N3 interface. GTP.OutDataPktN3UPF.SNSSAI is the number of GTP data PDUs on the N3 interface which have been generated by the GTP-U protocol entity in UPF. It is measured per S-NSSAI sub-counter. GTP.InDataPktPacketLossN3gNB.SNSSAI is the number of GTP data packets which are not successfully received at gNB over N3 interface after being transmitted by UPF. It is measured per S-NSSAI sub-counter. These are defined in TS 28.552. However, the present invention requires these measurements to be generated per S-NSSAI.
[image: image19.png]SR %% — PSR, . — | GTPOWDaPLINSUPESNSSAT - GTP InDataPhPackelL ossN3gNBNSSAT |
T e GTP.OutDataPkiN3UPE.SNSSAT





4.4.2.x.2.2 

Method-2: Reliability performance based on MTBF
In the context of communication service, reliability performance can be quantified using appropriate measures such as mean time between failures, or the probability of no failure within a specified period of time. 

Mean Time Between Failures (MTBF) states the mean value of how long the communication service is available before it becomes unavailable. For instance, a mean time between failures of one month indicates that a communication service runs error-free for one month on average before an error/errors make the communication service unavailable. So in this case, reliability performance of a URLLC slice i.e. PURLLC,Reliability is given by MTBF and is denoted by PURLLC,Reliability,MTBF.


[image: image20]
Reliability performance PURLLC,Reliability,MTBF can be in number of days or hours or seconds and is obtained by the measurement “MTBF.SNSSAI” which gives the average time between failures of slice service i.e. the mean time period for which the service remains available before it becomes unavailable. This is measured per SNSSAI. It can be in number of days or hours or seconds. This measurement is exposed by performance management service responsible for the performance of the slice/service.  If PURLLC,Reliability,MTBF  is divided by energy consumption of slice (ECNS) which is  measured for the time period equal to MTBF.SNSSAI i.e. for which the service remains  available then we get EE KPI i.e. EEURLLC,Reliability , which essentially tells that “Reliability of a URLLC slice/service, is a number of days/hours/seconds per joule of energy consumption”. Hence, in this case, EE KPI is given by

[image: image21]
With method-2, the EEURLLC,Reliability of a URLLC slice can have the unit of days or hours or seconds per joule.      
4.4.2.x.3

Conclusions – Impact on normative work
The present solution enables assessment of Energy Efficiency of a URLLC slice based on its Reliability. For achieving this, two main methods are defined i.e. based on PSR % ( as defined in TS 22.261, TS 22.289) and based on MTBF (as defined in TS 22.104, TS 22.289). Method based on PSR % also considers data volume in the form of number of packets that can be delivered with required reliability within given time constraint. This method has various possible combinations of scenarios for which PSR % and hence EE can be calculated for instance over different interfaces in a network and for both DL & UL (if required due to different reliability requirements which will depend on the service or use case). Hence all those variants are covered in the solution.
Thus to be able to successfully execute proposed methods, the proposed solution requires some new measurements and KPI to be specified in TS 28.552 and TS 28.554 for normative work.

· New KPIs to be defined

· EEURLLC,Reliability: Energy Efficiency KPI of a URLLC network slice based on its reliability performance 

· PURLLC,Reliability,PSR: Reliability performance of a URLLC Network Slice based on PSR percentage. It is equal to PSR (%) x X, where X is the internal measurement representing total number of packets sent over any interface in a URLLC slice, with-in the considered time frame. And PSR % is Packet Success Rate percentage and is calculated over various interfaces and direction (UL/DL). PURLLC,Reliability,PSR has the unit of Packets.
· PURLLC, Reliability,MTBF: Reliability performance of a URLLC Network Slice based on mean time between failure. It states the mean value of how long the URLLC slice’s communication service is available before it becomes unavailable. Reliability performance PURLLC,Reliability,MTBF can be in number of days or hours or seconds.
· PSR %: It is the percentage value of the Packet Success Rate which gives reliability performance in the context of network layer packet transmissions. Packet Success Rate is the ratio of sent network layer packets successfully delivered to a given system entity within the time constraint required by the targeted service, divided by the total number of sent network layer packets. It is calculated over various interfaces and direction (UL/DL).

· New Measurements to be defined

· DRB.PacketSuccessRateUlUu.SNSSAI: This measurement provides the fraction of PDCP SDU packets which are successfully received at gNB. It is a measure of the UL packet delivery success including any packet success in the air interface & within the gNB.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3), and subcounters per supported S-NSSAI.
· DRB.PacketSuccessRateUl.SNSSAI : This measurement provides the fraction of PDCP SDU packets which are successfully received at gNB-CU-UP. It is a measure of the UL packet delivery success including any packet success in the air interface, in the gNB-CU and on the F1-U interface. Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3), and subcounters per supported S-NSSAI.
· DRB.F1UPacketSuccessRateUl.SNSSAI : This measurement provides the fraction of PDCP SDU packets which are successfully received at gNB-CU-UP. It is a measure of the UL packet delivery success on the F1-U interface.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per supported S-NSSAI.
· S(T1,drbid).SNSSAI : Uu Packet Success Rate in the DL per DRB per SNSSAI per UE. One packet corresponds to one RLC SDU. The measurement is done separately per DRB and must be reported by UE per S-NSSAI.
· DRB.F1UPacketSuccessRateDl.SNSSAI : This measurement provides the fraction of PDCP SDU packets which are successfully received at the gNB-DU. It is a measure of the DL packet delivery success on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3), and subcounters per supported S-NSSAI.
· GTP.InDataPktPacketLossN3UPF.SNSSAI: This measurement provides the number of GTP data packets which are not successfully received at UPF. It is a measure of the incoming GTP data packet loss per N3 on an UPF interface.  The measurement is split into subcounters per S-NSSAI
· GTP.InDataPktN3UPF.SNSSAI: This measurement provides the number of GTP data PDUs on the N3 interface which have been accepted and processed by the GTP-U protocol entity in UPF on the N3 interface. The measurement can optionally be split into subcounters per S-NSSAI.
· GTP.OutDataPktN3UPF.SNSSAI: This measurement provides the number of GTP data PDUs on the N3 interface which have been generated by the GTP-U protocol entity in UPF on the N3 interface. The measurement can optionally be split into subcounters per S-NSSAI.
· GTP.InDataPktPacketLossN3gNB.SNSSAI: This measurement provides the number of GTP data packets which are not successfully received at gNB over N3 after being sent by UPF. It is a measure of the incoming GTP data packet loss per N3 interface.  The measurement is split into subcounters per supported S-NSSAI.
· MTBF.SNSSAI: This measurement provides mean time between failure for the URLLC slice service i.e. the mean value of how long the communication service is available before it becomes unavailable.
-----------------------------------------------------------------------Change 2-----------------------------------------------------------
4.4.3
Impact on normative work

The definitions of:

- 
Generic network slice EE KPI - see clause 4.4.1,

- 
EE KPI for eMBB based on Data Volume (𝐸𝐸𝑒𝑀𝐵𝐵,𝐷𝑉) - see clause 4.4.2.1.2,

- 
EE KPI for URLLC based on network slice latency (EEURLLC,Latency) - see clause 4.4.2.2.2,

- 
EE KPI for MIoT based on the maximum number of registered subscribers (EEMIoT,RegSubs) - see clause 4.4.2.3.1.2,

- 
EE KPI for MIoT based on the mean number of active UEs (EEMIoT,ActiveUEs) - see clause 4.4.2.3.2.2,
have been introduced in TS 28.554 [5] via S5-206370 (Rel-17 CR TS 28.554 Add EE KPI definitions for network slices) [15].

The definition of:

- EE KPI for RAN-only eMBB based on Data Volume (EERANonlyeMBB,DV) - see clause 4.4.2.1a,

has been introduced in TS 28.554 [5] via S5-213535 (Rel-17 CR TS 28.554 Add EE KPI for eMBB network slice based on RAN measurements) [22].
The definition of:

- EE KPI for URLLC slice based on reliability - see clause 4.4.2.x,

have to be introduced in TS 28.554 in Rel-17 or Rel-18 work item as agreed in the group.
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