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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]
3GPP TS 32.401: "Telecommunication management; Performance Management (PM); Concept and requirements".

[3]
3GPP TS 32.404: "Performance Management (PM); Performance measurements - Definitions and template".

[4]
3GPP TS 23.501: "System Architecture for the 5G System".

[5]
IETF RFC 5136: "Defining Network Capacity".
[6]
3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)".
[7]
3GPP TS 23.502: "Procedures for the 5G System".
[8]
3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[9]
3GPP TS 32.425: "Performance Management (PM); Performance measurements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN)".
[10]
3GPP TS 32.451: "Key Performance Indicators (KPI) for Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Requirements".

[11]
3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".

[12]
Void
[13]
3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".
[14]
3GPP TS 29.502: "5G System; Session Management Services; Stage 3".

[15]
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[16]
3GPP TS 29.244: "Technical Specification Group Core Network and Terminals; Interface between the Control Plane and the User Plane Nodes; Stage 3".

[17]
ETSI GS NFV-IFA027 v2.4.1: "Network Functions Virtualisation (NFV); Management and Orchestration; Performance Measurements Specification".
[18]
Void
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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP TS 23.501 [4] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1] and 3GPP TS 23.501 [4].
PI
Performance Indicator.
E-UTRAN
Evolved Universal Terrestrial Radio Access Network
NG-RAN
Next Generation Radio Access Network
NSI
Network Slice Instance
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5.1.1.6.1
Inter-gNB handovers

5.1.1.6.1.1
Number of requested handover preparations
a)
This measurement provides the number of handover preparations requested by the source gNB. 
b)
CC.
c)
On transmission of HANDOVER REQUIRED message (see 3GPP TS 38.413 [11]) by the NR cell CUto the AMF, or transmission of HANDOVER REQUEST message (see 3GPP TS 38.423 [13]) by the source NR cell CUto target NR cell CU, for requesting the preparation of resources at the target NR cell CU.

d)
A single integer value.
e)
MM.HoPrepReq.

f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.

5.1.1.6.1.2
Number of successful handover preparations
a)
This measurement provides the number of successful handover preparations received by the source NR cell CU. 
b)
CC
c)
On receipt of HANDOVER COMMAND message by the NR cell CUfrom the AMF (see 3GPP TS 38.413 [11]), or receipt of HANDOVER REQUEST ACKNOWLEDGE message (see 3GPP TS 38.423 [13]) by the source NR cell CUfrom the target NR cell CU, for informing that the resources for the handover have been prepared at the target NR cell CU.

d)
A single integer value.
e)
MM.HoPrepSucc.

f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.

5.1.1.6.1.3
Number of failed handover preparations
a)
This measurement provides the number of failed handover preparations received by the source NR cell CU. This measurement is split into subcounters per failure cause.
b)
CC
c)
On receipt of HANDOVER PREPARATION FAILURE message (see 3GPP TS 38.413 [11]) by the NR cell CUfrom the AMF, or receipt of HANDOVER PREPARATION FAILURE message (see 3GPP TS 38.423 [13]) by the source NR cell CUfrom the target NR cell CU, for informing that the preparation of resources at the target NR cell CUhas failed. Each received HANDOVER PREPARATION FAILURE message increments the relevant subcounter per failure cause by 1.

d)
Each subcounter is an integer value.
e)
MM.HoPrepFail.cause.

Where cause identifies the failure cause of the handover preparations.

f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.

5.1.1.6.1.4
Number of requested handover resource allocations
a)
This measurement provides the number of handover resource allocation requests received by the target NR cell CU. 
b)
CC
c)
On receipt of HANDOVER REQUEST message (see 3GPP TS 38.413 [11]) by the NR cell CUfrom the AMF, or receipt of HANDOVER REQUEST message (see 3GPP TS 38.423 [13]) by the target NR cell CUfrom the source NR cell CU, for requesting the preparation of resources for handover. 

d)
A single integer value.
e)
MM.HoResAlloReq.

f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.

5.1.1.6.1.5
Number of successful handover resource allocations
a)
This measurement provides the number of successful handover resource allocations at the target NR cell CUfor the handover. 

b)
CC.
c)
On transmission of HANDOVER REQUEST ACKNOWLEDGE message (see 3GPP TS 38.413 [11]) by the NR cell CUto the AMF, or transmission of HANDOVER REQUEST ACKNOWLEDGE message (see 3GPP TS 38.423 [13]) by the target NR cell CUto the source NR cell CU, for informing that the resources for the handover have been prepared. 

d)
A single integer value.
e)
MM.HoResAlloSucc

f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.

5.1.1.6.1.6
Number of failed handover resource allocations
a)
This measurement provides the number of failed handover resource allocations at the target NR cell CUfor the handover. This measurement is split into subcounters per failure cause.
b)
CC
c)
On transmission of HANDOVER FAILURE message (see 3GPP TS 38.413 [11]) by the NR cell CUto the AMF, or transmission of HANDOVER PREPARATION FAILURE message (see 3GPP TS 38.423 [13]) by the target NR cell CUto the source NR cell CU, for informing that the preparation of resources has failed. Each transmitted HANDOVER FAILURE message or HANDOVER PREPARATION FAILURE message increments the relevant subcounter per failure cause by 1.

d)
Each subcounter is an integer value.
e)
MM.HoResAlloFail.cause

Where cause identifies the failure cause of the handover resource allocations.

f)
NRCellCU
g)
Valid for packet switched traffic.
h)
5GS

i) 
One usage of this performance measurements is for performance assurance.

	Next Modified Section


5.1.1.8
Void
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5.1.1.9
Void
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5.1.1.10
DRB Setup Management

5.1.1.10.1
Number of DRBs attempted to setup
a)
This measurement provides the number of DRBs attempted to setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI.
b)
CC.
c)
On receipt of "PDU Session Resource Setup Request List" IE in a INITIAL CONTEXT SETUP REQUEST message, PDU SESSION RESOURCE SETUP REQUEST message (see 3GPP TS 38.413 [11]) or a by the PDU SESSION RESOURCE MODIFY REQUEST message to gNB from the AMF. Each DRB that is needed to setup in the transmitted RRCReconfiguration message increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)
Each subcounter is an integer value.
e)
DRB.EstabAtt.5QI, where 5QI identifies mapped 5QI and 

DRB.EstabAtt.SNSSAI, where SNSSAI identifies the S-NSSAI.

f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.

5.1.1.10.2
Number of DRBs successfully setup
a)
This measurement provides the number of DRBs successfully setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI. 
b)
CC.
c)
On transmission of INITIAL CONTEXT SETUP RESPONSE, PDU SESSION RESOURCE SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see 3GPP TS 38.413 [11]) or by the PDU SESSION RESOURCE MODIFY REQUEST message from the gNB to the AMF. On receipt of RRCReconfigurationComplete message by the gNB to the UE, as the response to the transmitted RRCReconfiguration message that contains the DRBs to add. Each DRB that was successfully setup increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)
Each subcounter is an integer value.
e)
DRB.EstabSucc.5QI, where 5QI identifies mapped 5QI and 

DRB.EstabSucc.SNSSAI, where SNSSAI identifies the S-NSSAI.

f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.
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5.3.1.x
PDU session modifications
5.3.1.x.1
Number of requested PDU session modifications (UE initiated)

a)
This measurement provides the number of PDU session modification requests (initiated by UE) received by the SMF.
b)
CC.
c)
On receipt of Nsmf_PDUSession_UpdateSMContext Request which includes the N1 SM container IE indicating the "PDU Session Modification Request" (see 3GPP TS 23.502 [7]) by the SMF from AMF. 

d)
A single integer value.
e)
SM.PduSessionModUeInitReq.

f)
SMFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.3.1.x.2
Number of successful PDU session modifications (UE initiated) 

a)
This measurement provides the number of successful PDU session modifications (initiated by UE) acknowledged by the SMF.
b)
CC.
c)
On transmission of Nsmf_PDUSession_UpdateSMContext Response indicating a successful PDU session modification by the SMF to AMF as reply to a smf_PDUSession_UpdateSMContext Request that includes the N1 SM container IE indicating the "PDU Session Modification Complete" (see 3GPP TS 23.502 [7]) for a PDU session modification request (initiated by the UE). 
d)
A single integer value.
e)
SM.PduSessionModUeInitSucc.

f)
SMFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.3.1.x.3
Number of failed PDU session modifications (UE initiated) 

a)
This measurement provides the number of failed PDU session modifications (initiated by UE) responded by the SMF. This measurement is split into subcounters per failure cause.
b)
CC.
c)
On transmission of Nsmf_PDUSession_UpdateSMContext Response indicating a failed PDU session modification by the SMF to AMF (see TS 23.502 [7]) for a PDU session modification request (initiated by the UE). Each transmitted Nsmf_PDUSession_UpdateSMContext Response indicating the failed PDU session modification triggers the relevant subcounter per failure cause (see the causes listed in table 6.1.3.3.4.2.2-2 of TS 29.502 [14]) to increment by 1.
d)
A single integer value.
e)
SM.PduSessionModUeInitFail.Cause.

Where Cause identifies the cause of the PDU session modification failure. Encoding of the Cause is defined in in table 6.1.3.3.4.2.2-2 of TS 29.502 [14].

f)
SMFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.3.1.x.4
Number of requested PDU session modifications (SMF initiated)

a)
This measurement provides the number of PDU session modification requests (initiated by SMF) sent by the SMF to AMF.
b)
CC.
c)
On transmission of Namf_Communication_N1N2MessageTransfer which includes the N2 SM information IE and N1 SM container IE indicating the "PDU Session Modification Command" (see 3GPP TS 23.502 [7]) by the SMF to AMF.

d)
A single integer value.
e)
SM.PduSessionModSmfInitReq.

f)
SMFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.3.1.x.5
Number of successful PDU session modifications (SMF initiated) 

a)
This measurement provides the number of successful PDU session modifications (initiated by SMF) acknowledged by the SMF.
b)
CC.
c)
On transmission of Nsmf_PDUSession_UpdateSMContext Response indicating a successful PDU session modification by the SMF to AMF as reply to a smf_PDUSession_UpdateSMContext Request that includes the N1 SM container IE indicating the "PDU Session Modification Complete" (see 3GPP TS 23.502 [7]) for a PDU session modification request (initiated by the SMF). 
d)
A single integer value.
e)
SM.PduSessionModSmfInitSucc.

f)
SMFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.3.1.x.6
Number of failed PDU session modifications (SMF initiated) 

a)
This measurement provides the number of failed PDU session modifications (initiated by SMF) responded by the SMF. This measurement is split into subcounters per failure cause.
b)
CC.
c)
On transmission of Nsmf_PDUSession_UpdateSMContext Response indicating a failed PDU session modification by the SMF to AMF (see TS 23.502 [7]) for a PDU session modification request (initiated by the SMF). Each transmitted Nsmf_PDUSession_UpdateSMContext Response indicating the failed PDU session modification triggers the relevant subcounter per failure cause (see the causes listed in table 6.1.3.3.4.2.2-2 of TS 29.502 [14]) to increment by 1.
d)
A single integer value.
e)
SM.PduSessionModSmfInitFail.Cause.

Where Cause identifies the cause of the PDU session modification failure. Encoding of the Cause is defined in in table 6.1.3.3.4.2.2-2 of TS 29.502 [14].

f)
SMFFunction.
g)
Valid for packet switched traffic.
h)
5GS.
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5.3.1.y
PDU session releases
5.3.1.y.1
Number of released PDU sessions (AMF initiated)

a)
This measurement provides the number of released PDU sessions (initiated by AMF) at the SMF. There could be several reasons for the AMF to request release of PDU sessions, for instance the mismatch of PDU Session status between UE and AMF. This step may also be invoked due to a change of the set of network slices for a UE where a network slice instance is no longer available, as described in TS 23.501 clause 5.15.5.2.2, or the PDU Session(s) is not accepted by the T-AMF (e.g. S-NSSAI associated with the PDU Session is not available in the T-AMF). This measurement is split into subcounters per S-NSSAI and subcounters per cause.
b)
CC.
c)
On transmission of Nsmf_PDUSession_ReleaseSMContext Response indicating a successful PDU session release from the SMF to AMF, as a reply to the received Nsmf_PDUSession_ReleaseSMContext Request from the AMF (see 3GPP TS 23.502 [7]). Each transmitted Nsmf_PDUSession_ReleaseSMContext Response triggers the relevant subcounter per S-NSSAI and the relevant subcounter per cause (the cause, ngApCause or 5GMmCauseValue as indicated in the received Nsmf_PDUSession_ReleaseSMContext Request, see Table 6.1.6.2.6-1 of TS 29.502 [14]) to increment by 1 respectively.
d)
A single integer value.
e)
SM.PduSessionRelAmfInit.SNSSAI and SM.PduSessionRelAmfInit.cause.

Where the SNSSAI identifies the S-NSSAI; and the cause identifies the cause, ngApCause or 5GMmCauseValue as indicated in the received Nsmf_PDUSession_ReleaseSMContext Request, see Table 6.1.6.2.6-1 of TS 29.502 [14]).

f)
SMFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is for performance assurance.
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6
Measurements related to end-to-end 5G network and network slicing


6.1
Void
6.2
Virtualised resource usage measurement

a) This measurement provides the mean usage of virtualised resource (e.g. processor, memory, disk) in single network slice instance during the granularity period. 

b) OM

c) This measurement is generated with .sum suffix for the usage of each virtualised NF (see 3GPP TS 32.426 [1]) related to single network slice instance by taking the weighted average. The algorithm of the weighted average is vendor specific.
d) Each measurement is an real value (Unit:%).

e) MeanProcessorUsage

MeanMemoryUsage

MeanDiskUsage

f) Performance measurement service.

g) Packet Switched.
h) 5GS


NOTE: The name of service in f) needs to align with the TS (e.g., 28.550) defining the management service.
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