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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

This document specifies the performance measurements and assurance data for 5GC Network Functions.

The performance measurements and assurance data are defined based on the measurement template as described in TS 32.404 [3].
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]
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; Stage 2".

[5]




IETF RFC 5136: "Defining Network Capacity".
3
Definitions, symbols ,abbreviations and measurement family
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

<defined term>: <definition>.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] 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].

<ACRONYM>
<Explanation>
3.4
Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration.

The list of families currently used in the present document is as follows:

-
GTP (measurements related to GTP Management)

-
IP (measurements related to IP Management)

4
Concepts and overview

5
Performance measurements and assurance data for AMF

5.1
Registered subscribers measurement 
5.1.1
Mean number of registered subscribers
a)
This measurement provides the mean number of registered state subscribers per AMF
b)
GAUGE
c)
This measurement is obtained by sampling at a pre-defined interval the number of registered subscribers in an AMF and then taking the arithmetic mean. The measurement can be split into subcounters per NSI.

d)
A single integer value

e)
RegisteredSubNbrMean
f)
AMFFunction
g)
Valid for packet switching

h)
5GS
5.1.2
Maximum number of registered subscribers
a)
This measurement provides the maximum number of registered state subscribers per AMF
b)
GAUGE
c)
 This measurement is obtained by sampling at a pre-defined interval the number of registered subscribers in an AMF and then taking the maximum. The measurement can be split into subcounters per NSI.
d)
A single integer value

e)
RegisteredSubNbrMax
f)
AMFFunction
g)
Valid for packet switching

h)
5GS
6
Performance measurements and assurance data for SMF

6.1
Session Management

6.1.1
Number of active PDU sessions(Mean)
a) This measurement provides the mean number of active PDU sessions.
b) SI
c) The measurement is obtained by sampling at a pre-defined interval, the number of PDU sessions established by SMF in active mode and then taking the arithmetic mean. The measurement is optionally split into subcounters per NSI identifier (S-NSSAI).
d) A single integer value
e) SM.MeanNbrActSession
f) SMFFunction
g) Valid for packet switching
h) 5GS
Editor’s note: The name SM.MeanNbrActSession will be revisited once the family name (e.g., session management (SM)) is defined.
6.1.2
Number of active PDU sessions (Maximum)
a) This measurement provides the max number of PDU sessions.

b) SI

c) The measurement is obtained by sampling at a pre-defined interval, the number of PDU sessions established by SMF in active mode and then taking the maximum. The measurement is optionally split into subcounters per NSI identifier (S-NSSAI).
d) A single integer value

e) SM.MaxNbrActSession

f) SMFFunction

g) Valid for packet switching

h) 5GS

Editor’s note: The name SM.MeanNbrActSession will be revisited once the family name (e.g., session management (SM)) is defined.

6.1.3
Number of PDU sessions  
a)
This measurement provides the number of existed PDU sessions which related to one single network slice instance 
b)
GAUGE
c)
After a PDU session is successfully established or a PDU session is successfully released.
d)
A single integer value

e)
PDUSessionNum 
f)
SMFFunction
g)
Valid for packet switching

h)
5GS
7
Performance measurements and assurance data for UPF

7.1
N3 interface related measurements

7.1.1
Number of incoming GTP data packets on the N3 interface, from (R)AN to UPF
a) 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 on the N3 interface.

b) CC

c) Reception by the UPF of a GTP-U data PDU on the N3 interface from the (R)AN. See TS 23.501 [4].

d) A single integer value.

e) GTP.InDataPktN3UPF

f) EP_N3
g) Valid for packet switching.

h) 5GS
7.1.2
Number of outgoing GTP data packets of on the N3 interface, from UPF to (R)AN
a) This measurement provides the number of GTP data PDUs on the N3 interface which have been generated by the GTP-U protocol entity on the N3 interface.

b) CC

c) Transmission by the UPF of a GTP-U data PDU of on the N3 interface to the (R)AN. See TS 23.501 [4].

d) A single integer value.

e) GTP.OutDataPktN3UPF

f) EP_N3
g) Valid for packet switching.

h) 5GS

7.1.3
Number of octets of incoming GTP data packets on the N3 interface, from (R)AN to UPF
a)
This measurement provides the number of octets of incoming GTP data packets on the N3 interface which have been generated by the GTP-U protocol entity on the N3 interface. 
b)
CC
c)
Reception by the UPF of a GTP-U data PDU on the N3 interface from (R)AN. See TS 23.501 [x].
d)
A single integer value

e)
GTP.InDataOctN3UPF
f)
EP_N3
g)
Valid for packet switching

h)
5GS
7.1.4
Number of octets of outgoing GTP data packets on the N3 interface, from UPF to (R)AN
a)
This measurement provides the number of octets of outgoing GTP data packets on the N3 interface which have been generated by the GTP-U protocol entity on the N3 interface. 
b)
CC
c)
Transmission by the UPF of a GTP-U data PDU on the N3 interface to the(R)AN, .See TS 23.501 [x].
d)
A single integer value

e)
GTP.OutDataOctN3UPF
f)
EP_N3
g)
Valid for packet switching

h)
5GS
7.2
N6 related measurements
7.2.1
N6 incoming link usage
a) This measurement provides the PDU-layer incoming link usage of N6 interface.

b) CC
c) See clause 2.3.4 for IP packet. Definition: IP-type-P (broad spectrum of packet types) Link Usage in IETF RFC 5136 [5].

NOTE: Unstructured data type is FFS.

d) Each measurement is an integer value.

e) IP.N6IncLinkUsage.N6RP
where N6RP identifies the N6 reference point of this UPF, the format of N6RP is vendor specific.
f) EP_N6
g) Valid for packet switched traffic.
h) 5GS

7.2.2
N6 outgoing link usage
a) This measurement provides the PDU-layer outcoming link usage of N6 interface.

b) CC
c) See clause 2.3.4 for IP packet. Definition: IP-type-P (broad spectrum of packet types) Link Usage in IETF RFC 5136 [5].

NOTE: Unstructured data type is FFS.

d) Each measurement is an integer value.

e) IP.N6OutLinkUsage.N6RP
where N6RP identifies the N6 reference point of this UPF, the format of N6RP is vendor specific.
f) EP_N6
g) Valid for packet switched traffic.
h) 5GS

8
Performance measurements and assurance data for PCF

9
Performance measurements and assurance data for NEF

10
Performance measurements and assurance data for NRF

11
Performance measurements and assurance data for UDM
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Performance measurements and assurance data for AUSF

13
Performance measurements and assurance data for N3IWF
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Performance measurements and assurance data for SMSF

15
Performance measurements and assurance data for NSSF

Annex A (informative):
Use cases for performance measurements and assurance data
A.1
Use case of N3 data volume related measurements
N3 related measurements are used to measure data volume on N3 interface including incoming and outgoing of GTP data packets without counting the mandatory part of the GTP-U header
It is useful to analyze transport bandwidth usage of N3 interface. If the transport bandwidth usage is too high, more bandwidth should be deployed, or load balance should be considered according to core network dimension if there are multiple UPFs connected to multiple gNodeBs.

So it is necessary to define N3 related measurements.
A.2
Use case of N6 related measurements
N6 related measurements are used to measure data volume on N6 interface including incoming and outgoing of IP data packets.

 It is useful to analyze transport bandwidth usage of N6 interface. If the transport bandwidth usage is too high, more bandwidth should be deployed. 

So it is necessary to define N6 related measurements.
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