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	[bookmark: _Hlk525843822]Start of 1st modification



[bookmark: _Toc20141968][bookmark: _Toc27476459][bookmark: _Toc35960996]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	Void.
[3]	ITU-T Recommendation E.800: "Definitions of terms related to quality of service".
[4]	3GPP TS 24.501: " Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[5]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[6]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[7]	3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
[8]	ETSI ES 203 228 V1.2.1 (2017-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[9]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".

[bookmark: _Toc20141977][bookmark: _Toc27476468][bookmark: _Toc35961005]6.2.1	Registered subscribers of network and network slice instance through AMF
a)	AMFRegNbr.
b)	This KPI describe the total number of subscribers that are registered to a network slice instance. It is obtained by counting the subscribers in AMF that are registered to a network slice instance. It is an Interger. The KPI type is CUM.

c)	
d)	SubNetwork, NetworkSlice
[bookmark: _Toc20141978][bookmark: _Toc27476469][bookmark: _Toc35961006]6.2.2	Registered subscribers of network and network slice instance through UDM
a)	UDMRegNbr. 
b)	This KPI describe the total number of subscribers that are registered to a network slice instance. It is corresponding to the measurement RM.RegisteredSubUDMNbrMean that counts subscribers registered in UDM. It is an Interger. The KPI type is CUM.

c)	
d)	SubNetwork, NetworkSlice
[bookmark: _Toc20141979][bookmark: _Toc27476470][bookmark: _Toc35961007]6.2.3	Registration success rate of one single network slice instance
a)	RegSR.
b)	This KPI describes the ratio of the number of successfully performed registration procedures to the number of attempted registration procedures for the AMF set which related to one single network slice instance and is used to evaluate accessibility provided by the end-to-end network slice instance and network performance. It is obtained by successful registration procedures divided by attempted registration procedures. It is a percentage. The KPI type is RATIO.
c)	


NOTE:	Above measurements with subcounter .Type should be defined in 3GPP TS 24.501 [4].
d)	NetworkSlice

[bookmark: _Toc20141987][bookmark: _Toc27476478][bookmark: _Toc35961015]6.3.2	Upstream throughput for network and Network Slice Instance
a)	UpstreanThr.
b)	This KPI describes the upstream throughput of one single network slice instance by computing the packet size for each successfully transmitted UL IP packet through the network slice instance during each observing granularity period and is used to evaluate integrity performance of the end-to-end network slice instance. It is obtained by upstream throughput provided by N3 interface from NG-RAN to all UPFs which are related to the single network slice instance. The KPI unit is kbit/s and the KPI type is CUM.

c)	
d)	NetworkSlice, SubNetwork.
[bookmark: _Toc20141988][bookmark: _Toc27476479][bookmark: _Toc35961016]6.3.3	Downstream throughput for Single Network Slice Instance
a)	DownstreamThr..
b)	This KPI describes the downstream throughput of one single network slice instance by computing the packet size for each successfully transmitted DL IP packet through the network slice instance during each observing granularity period and is used to evaluate integrity performance of the end-to-end network slice instance. It is obtained by downstream throughput provided by N3 interface from all UPFs to NG-RAN which are related to the single network slice instance. The KPI unit is kbit/s and the KPI type is CUM.
c)	 
d)	NetworkSlice.

[bookmark: _Toc20141995][bookmark: _Toc27476486][bookmark: _Toc35961023]6.4.1	Mean number of PDU sessions of network and network Slice Instance
a)	PDUSesMeanNbre.
b)	This KPI describes the mean number of PDU sessions that are successfully established in a network slice instance. It is obtained by successful PDU session establishment procedures of SMFs which is related to the network slice instance. It is an integer. The KPI type is MEAN.
c)	PDUSesMeanNbr=Sum (SM.SessionNbrMean.SNSSAI) over SMFs.
d)	NetworkSlice
[bookmark: _Toc20141996][bookmark: _Toc27476487][bookmark: _Toc35961024]6.4.2	Virtualised Resource Utilization of Network Slice Instance
a)	VirtualResUtilizaiton.
b)	This KPI describes utilization of virtualised resource (e.g. processor, memory, disk) that are allocated to a network slice instance. It is obtained by the usage of virtualised resource (e.g. processor, memory, disk) divided by the system capacity that allocated to the network slice instance. It is a percentage, The KPI type is Ratio.
NOTE: 	In the present document, this KPI is for the scenario when NF is not shared between different network slice instances.
c)	


d)	NetworkSlice


	End of 1st modification




	Start of 2nd  modification



[bookmark: _Toc20142009][bookmark: _Toc27476506][bookmark: _Toc35961043]A.2	Use case for number of registered subscribers of single network-slice- instance-related KPI
Number of registered subscribers of single network slice instance can be used to describe the amount of subscribers that are successfully registered, it can reflect the usage of network slice instance, It is useful to evaluate accessibility performance provided by one single network slice instance which may trigger the lifecycle management of the network slice, this kind of KPI is valuable especially when network functions (e.g. AMF) are shared between different network slice instances. This KPI is focusing on both network and user view.
[bookmark: _Toc20142010][bookmark: _Toc27476507][bookmark: _Toc35961044]A.3	Use case for upstream/downstream throughput for one-single-network-slice-related KPI
Measuring throughput is useful to evaluate system load of end to end network slice. If the throughput of the specific network slice instance cannot meet the performance requirement, some actions need to be performed to the network slice instance e.g. reconfiguration, capacity relocation. So it is necessary to define the IP throughput for one single network slice instance. This KPI is focusing on network and user view.
[bookmark: _Toc20142011][bookmark: _Toc27476508][bookmark: _Toc35961045]A.4	Use case for mean PDU sessions number in network slice instance 
It is necessary to evaluate the mean PDU session number in the network slice instance to indicate system load level. For example, if the mean value of the PDU sessions is high, maybe the system capacity should be increased. This KPI is focusing on network view.
[bookmark: _Toc20142012][bookmark: _Toc27476509][bookmark: _Toc35961046]A.5	Use case for virtualised resource utilization of network-slice-instance related KPI
It is necessary to evaluate the current utilization of virtualised resources (e.g. memory and storage utilization) that a network slice instance is occupied. If the utilization is larger or smaller than the threshold, maybe some scale in/out operations will be made by the management system. This KPI is focusing on network and user view.
[bookmark: _Toc20142013][bookmark: _Toc27476510][bookmark: _Toc35961047]A.6	Use case for 5GS registration success rate of one single-network-slice instance-related KPI
It is necessary to evaluate accessibility performance provided by 5GS. 5GS registration for a UE is important when they have registered to the network slice instance. If users or subscribers cannot register to the network slice instance, they cannot access any network services in the network slice instance. This KPI is focusing on network view.

[bookmark: _Toc20142014][bookmark: _Toc27476511][bookmark: _Toc35961048]A.7	Use case for RAN UE throughput-related KPI
The UE perceived throughput in NG-RAN is an important performance parameter for operating 5G network. If the UE throughput of the NR cell cannot meet the performance requirement, some actions need to be performed to the network, e.g. reconfiguration or capacity increase. So it is necessary to define UE throughput KPI to evaluate whether the end-users are satisfied. The KPI covers volume large enough to make the throughput measurement relevant, i.e. excluding data volume of the last or only slot.
The UE throughput KPI covers also "NR option 3" scenarios. Then the gNB is "connected" towards the EPC, and not towards 5GC. 
It is proposed to allow the KPI separated based on mapped 5QI (or for QCI in case of NR option 3). 
[bookmark: _GoBack]When network slicing is supported by the NG-RAN, multiple NSIs network slices may be supported. The UL and DL UE throughput for each NSI network slice is then of importance to the operator to pinpoint a specific performance problem. 

	End of 2nd  modification
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