ETS| TS 123 288 V18.12.0 (2026-01)

TECHNICAL SPECIFICATION

5G;
Architecture enhancements for 5G System (5GS)
to support network data analytics services
(3GPP TS 23.288 version 18.12.0 Release 18)

=~

& ADVANCED

)

A GLOBAL INITIATIVE



3GPP TS 23.288 version 18.12.0 Release 18 1 ETSI TS 123 288 V18.12.0 (2026-01)

Reference
RTS/TSGS-0223288vic0

Keywords
5G

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fithess
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2026.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 23.288 version 18.12.0 Release 18 2 ETSI TS 123 288 V18.12.0 (2026-01)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found at 3GPP to ETSI numbering cross-referencing.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 23.288 version 18.12.0 Release 18 3 ETSI TS 123 288 V18.12.0 (2026-01)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
0= 11V o PSPPSR 10
1 o0 o< TSP PSP 11
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 11
3 Definitions and @DBreVIatioNS...........coeieieieie ettt 13
31 DT 1oL o] TSP 13
3.2 ADBDIEVIBLIONS ...ttt et r e et r e et r e e Rt et R r et r e een e e e ene s 13
4 Reference Architecture for Data ANBIYTICS ........ccoeiiiriiiiierieieiee e 13
41 LT 0T OSSP 13
4.2 NON-FOAMING BFCNITECTUIE. ...ttt bttt b et b e bt e st b b e bt b e eb b ens 14
420 (€71 TSP 14
421 Analytics Data REPOSITOrY FUNCHION .......couiiiiiiiieiriiee et 16
4.3 ROGMING @ICHITECIUNE .....c.veeeticiece ettt e e s et e st e e te e tesaesaeesse e seenteenseeseesseesseesseesseensenneennns 17
5 Network Data Analytics FUNCtional DESCIIPLION .......ccverviriiieieieieesie st 18
51 LCT= 1< - OSSPSR PSSP 18
52 NWDAF DiSCOVENY AN SEIECHION ......eeueiuiiiiintiieeistesee ittt 19
5.3 Federated Learning (FL) among MUItiple NWDAFS ..ot 21
5A  DataCallection Coordination and Delivery Functional DesCription ............cccceevevieieeieieece s 22
5A.1 Generdl ..ooveen  LARLLEDY 2 L LD LARNANA AN QA N MR MR B AN e, 22
5A.2 Data Collection COOMTINGLION..........ccueerrireeerireerres et r e et r e n e nr e re s 23
5A.3 DBIADEIIVENY ...tttk etttk E ekt e b e R bRt R R R R R Rt R bRt n R ren s 24
5A.3.0 (€1 07 - TSSOSO TSP ST PTRPPUR PRSP 24
5A.3.1 Data Delivery viathe DCCF Or NWDARF ...ttt 24
5A.3.2 Data Delivery viaaMessaging FrameWOIK...........coviiiiieiieiiciee et ees s see s sae e aeses e s 25
5A.4 Data FOrmatting @and PrOCESSING .. ... eivirierieiiieieeiesieseesieesssaneesesssessssesssssesssesnssssenssesssesnsesessssessssssssnseessenns 26
5A.5 HiStorical Data HanGIiNG.........ooveueiiieirieese et bbb bbb b 28
5B  Analytics Data Repository FUNCtional DESCIiPLiON.........coiiviecie i s 29
5B.1 LT 0T PRSP 29
5C AnalyticsML Model Accuracy Monitoring Functional DesCription...........ccccevvieeveveeciese e, 30
5C.1 GENMETAL ...ttt R R R R R e R R R R R R R e R Rt R Rt enn et r s 30
6 Procedures to Support Network Data ANBIYLICS.........coveeriiiiininese e 31
6.0 LT 0T USSR 31
6.1 Procedures for aNalYliCS EXPOSUIE...........u ueeitieeeerierietert ettt sttt se e b e b bbb se bt ssese b b e e ebeseennens 32
6.1.1 Analytics SUDSCITDE/UNSUDSCITDE ...ttt 32
6.1.1.1 Analytics subscribe/unsubscribe by NWDAF SErViCe CONSUMEY .......coieieinierieesieneeie st 32
6.1.1.2 Analytics subscribe/unsubscribe by AFSVIANEF ..........c.ooooiiiiiiee e 33
6.1.2 ANAIYLICS REUESL ......oeeeieeeeteete ettt sttt e e e e s te e te e tees e sseessaesseesseesseenseensesneenseenseenseensensensnansnens 34
6.1.2.1 Analytics request by NWDAF SErVICE CONSUMEN .......ueicueieeieesteesreeteeaesseeseessesssesssesesssessseesseessessseans 34
6.1.2.2 Analyticsrequest DY AFSVIANER ...t ereenneens 35
6.1.3 Contents Of ANAIYLICS EXPOSUIE.........coiiieieiie e iie st este e e ee st e s e e esaesaesreesneesseeaeeseesseasseesseesseesesneesnes 36
6.1.4 ANalytics EXPOSUrE USING DCCF .........oiiiiiiieerie ittt bbbttt bt 40
6.14.1 LT 07 | PO 40
6.1.4.2 ANalYtics EXPOSUIE VIADCCF ..ottt ettt 40
6.1.4.3 Historical Analytics EXpoSUre VIBDCCE ..........cooiiiiiiciniereere et 42
6.1.44 Analytics Exposure via Messaging FrameWork ... 44
6.1.4.5 Historical Analytics Exposure via Messaging FrameWwork ...........c.coeereineneineneene s 46
6.1.5 Analytics EXPOSUre in ROAMING CaASE.......ccueiiiiieiieieeseesieesteetesstesteesteestestesseessaesseesseenseessesnsesssessenssensses 48
6.1.5.1 GENETA ...ttt E e E R R R R R R R R e Rt R bRt r e 48
6.1.5.2 Analytics Exposure from HPLIMN t0 VPLIMN .. ..ccoo it 49

ETSI



3GPP TS 23.288 version 18.12.0 Release 18 4 ETSI TS 123 288 V18.12.0 (2026-01)

6.1.5.3 Analytics Exposure from VPLMN t0 HPLIMN ..ottt 51
6.1.54 Contents of Analytics EXPOSUre in rOaMING CASE........cueuiruiieiiriieeiesiei ettt 53
6.1A Analytics aggregation from mMUItiple NWDAFS. ..ot 55
6.1A.1 (€71 PR 55
6.1A.2 ANBIYEICS AQOIOUBIION ...ttt ettt s bt s e b e s e b e bbb e bbb e e st b et e b e b 55
6.1A.3 Procedure for analytiCS aggregalion.........cccieecieciiee e e ee e e e e ae e e et e sae s e s ra e te e reeteeeeenneenes 56
6.1A.3.1 Procedure for analytics aggregation with Provision of Area of Interest...........ccccvvvevvevieecvccevieseennen, 56
6.1A.3.2 Procedure for Analytics Aggregation without Provision of Area of Interest .........ccccceevveevcceveeseenen. 58
6.1B Transfer of analytics context and analYticS SUDSCITPLION........ccuviireierieseee e e see e e et sreeseeas 60
6.1B.1 (€T 1= = | SRR 60
6.1B.2 ANAIYEICS TranSfEr PrOCEAUIES...........ciiiiieiitiiei ettt b et b et b e b 61
6.1B.2.1 Analytics context transfer initiated by target NWDAF selected by the NWDAF service consumer ....61
6.1B.2.2 Analytics Subscription Transfer initiated by SOUrce NWDAF ........ccooi i 62
6.1B.2.3 Prepared analytiCS SUDSCIiPLiON TrANSFEN ..ot 65
6.1B.3 ANEIYEICS CONEEXE TIANSFEN ..ottt bbb bbb e 68
6.1B.4 ContentS Of ANAIYEICS CONLEXL .......coueeeueriiietirtie ettt b b b e e bbbt e bt nb e s b b ens 69
6.1C NWDAF Registration/Deregistration iNn UDM ..........cccoioeiieiieiieesieseese e se e see e e sesssesseeseesseesaeensnenseens 71
6.1C.1 (C= 0T o SO PP PSPPI 71
6.1C.2 NWDAF ReQIStration iNUDM ........ccooiiieiiiieesie ettt sttt st s sttt s 71
6.1C.3 NWDAF De-registration from UDM..........ccoiiiiieiiiiecie ettt ae s ae st st aeens e snes 71
6.2 Procedures for Data COIHECLION ..........ccoiiiiiireee et s sb e st ne e e e 72
6.2.1 (CT= 0T o SO PP PSP 72
6.2.2 Data CollECtion FrOM NFS.. ..ottt sae et e e e seesbesaesseeneenseneens 74
6.2.2.1 LT 07 SRR 74
6.2.2.2 Procedure for Data Collection fromM NS ..ot 77
6.2.2.3 Procedure for Data Collection from AF VIANEF ... 79
6.2.24 Procedure for Data Collection from NRF ..........cooiiiiiiieieceeee e 80
6.2.25 Usage of Exposure framework by the NWDAF for Data ColleCtion...........ccocevereenencenenccse s 80
6.2.3 Data CollECtion FrOM OAM ...t sb ettt s be bbbt et et e se e besaesbe s e enneneens 81
6.2.3.1 NN SRR RAN DY B B A YA B2 RO RN Kol S T e 81
6.2.3.2 Procedure for data collection from OAM ..ot 81
6.2.4 Correlation between network data and SErVICE data.........ccoiiviieiirieiieie e e 82
6.2.5 Time coordination across Multiple NWDAF INSLANCES .......ccccevueeierieiieseesieeie e seeseeesreeeeseesseasseenseessens 83
6.25.1 LT 07 SO 83
6.2.5.2 Procedure for time coordination across Multiple NWDAFS ... 84
6.2.6 Enhanced Procedures for Data COllECHION ..........eoeeieieieeeie ettt s sae e ene e eneenaen 85
6.2.6.0 GBNETEL ...ttt ettt e te ettt eae Rt ea e et e et eReeEeeReeRe et et et entententeeeeeteeaeeseeneeneeaeens 85
6.2.6.1 2101 L o B vz L @o] = ot (o] o ST RSRSN 85
6.2.6.1.0 (T 0T USSR 85
6.2.6.1.1 Services for Bulked Data COlECLION ........cc.oiiiiriiriireeeeee ettt eb e 86
6.2.6.2 Procedure for Data Collection from NWDAF ..o e 87
6.2.6.3 Data ColleCtion USING DCCF..........oo ettt ste et e ae e eneeste e beenaesnaesnaesseesnens 90
6.2.6.3.1 LC T g1 - PSS 90
6.2.6.3.2 Data ColleCtion VIADCCF..........ooiiieieieiete ettt b ettt ettt eae e e e 90
6.2.6.3.3 Historical Data ColleCtion VIADCCE .........coiiirieieiereie sttt s sr e 93
6.2.6.34 Data Collection via Messaging FrameWOrK...........coueeiieeriieenieesieese e 95
6.2.6.3.5 Historical Data Collection via Messaging FrameworkK ... 97
6.2.6.3.6 Data collection profile regiStration ..o 100
6.2.6.3.7 DCCEF (re-)selection initiated DY CONSUMEY .........ccoiiiiiiiiieneee e 101
6.2.6.3.8 DCCF and MFAF relocation initiated by DCCF-.........c.coiiiiiiieerieeee sttt 102
6.2.7 Data Collection with Event Muting MEChaNi SM...........coiiiiiiiiieeeees e 104
6.2.7.1 (€T o1 - OO RPSPRPSN 104
6.2.7.2 Procedure for Data Collection with Event Muting Mechanism ...........ccccvecvvieveeiiesce s 104
6.2.8 Data Collection from the UE APPliCatioN..........cceeueiieiee et se et saeenaeeneens 107
6.2.8.1 (€T o1 - OO PRSRPN 107
6.2.8.2 Procedure for data collection from the UE APPlICELON..........ccoveeiieci e 108
6.2821 Connection establishment between UE Application and AF ... 108
6.2.8.2.2 AF registration and diSCOVENY ..ottt ettt st 108
6.2.8.2.3 Data Collection Procedure from UE............coo oot 109
6.2.8.24 Correlation between UE data collection and the NWDAF datarequest.........c.cccvereereniecrennene 110
6.2.8.2.4a Yoo PP PRSRSN 113
6.2.9 USEr CONSENE FOI BNAIYEICS. ..ottt bbb ettt 113

ETSI



3GPP TS 23.288 version 18.12.0 Release 18 5 ETSI TS 123 288 V18.12.0 (2026-01)

6.2.10
6.2.11
6.2.12
6.2.12.1
6.2.12.2
6.2.13
6.2.13.1
6.2.13.2
6.2.14
6.2.14.1
6.2.14.2
6.2A
6.2A.0
6.2A.1
6.2A.2
6.2A.3
6.2B
6.2B.1
6.2B.2
6.2B.3
6.2B.4
6.2B.5
6.2B.6
6.2B.7
6.2C
6.2C.1
6.2C.2
6.2C.2.1
6.2C.2.2
6.2C.2.3
6.2D
6.2D.1
6.2D.2
6.2D.3
6.2E
6.2E.1
6.2E.2
6.2E.3
6.2E.3.1
6.2E.3.2
6.2E.3.3
6.2F
6.2F.1
6.2F.2
6.2F.3
6.3
6.3.1
6.3.2
6.3.2A
6.3.3
6.3.3A
6.34
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6
6.5
6.5.1
6.5.2

Data collection by H-RE-NWDAF from V-RE-NWDAF for outbound roaming USErs..........c.ccceeeruenen 114
Data collection by V-RE-NWDAF from H-RE-NWDAF for inbound roaming USers...........cccceeeeeruenee 116
Data ColleCtion USING LTS ..ottt bbbt 117
LT 0T S 117
Procedure for data collection USING LCS.........cciiiiiiiiieeneeee et s 117
Rating UNtrusted AF dalal SOUMCES .......cuiiiecieeieeieeie et esteesee e e st e e ae e essaesta e teentesnaesneesneesneenseensenns 118
GBNETEL ...ttt bttt h e E e b e R R Rt Rt b e Rt ke e e e R et Rt beeaeene e et e 118
Procedure for rating untrusted AF dat@ SOUICES .........ccueieeieeriierieciee e steete e srae st e e see e 118
Analytics Collection fTOM MDA ...ttt s e e e sreesneesaeanseenseens 120
GBNETEL ...ttt bttt h e E e b e R R Rt Rt b e Rt ke e e e R et Rt beeaeene e et e 120
Procedure for analytics collection fFroOM MDAF ..o e 121
Procedure for ML MOdel ProViSIONING ........coceiriiiiiriiieineeeese ettt 122
L7 1 USRS 122
ML Model SUBSCIiDE/UNSUDSCIIDE ..o e 122
Contents of ML MOGE! PrOVISIONING .......coveueiierieirienieiesie sttt sttt se e ne e 123
ML MOOE] FEOUESE ...ttt b et b bbbt bt et b bt nb et 126
Analytics Dataand ML Model RePOSITOrY PrOCEAUIES.........cccveeeieeceeesieeieeteeraeseesee e e seesaeseesreesseenseenneens 126
[T 0T = OSSO U PP PRUSORPPRN 126
Historical Data and ANlYLICS SLOFAOE. .......ccuueiiieierie e see st ste et et e et e e e teeaesraesaeesneenseeseens 127
Historical Data and Analytics Storage Via NOtifiCalioNS ...........cveceeiericcice e 129
Dataremoval from @n ADRF...... ..ottt sr b e nne e 133
ML Model StOrage in ADRF .........ooi o st e st e e e e entessaessnesaeesreenseensenns 133
ML Model removal fromM ADRF ..ottt e sttt se e e saeene e e eneeee 134
ML Model retrieval from ADRF ........oo oottt ene e e 134
Federated Learning among MUltiple NWDAFS..........coiiiireereeeseee s 136
LT 1 USRS 136

L (011= o L1 SR 136
Registration and Discovery procedure for Federated Learning...........cooeerereeenereeieneneeieseseeesiesens 136
General procedure for Federated Learning among Multiple NWDAF Instances..........ccccocvvecvecieninnns 138
Procedures for Maintaining Federated Learning PrOCESSES ........cocevieieenieenie e seeseesee e see e 140

AnLF Analytics Accuracy MONItOriNg PrOCEAUNES..........ceiieieeieeeeseesteesieee e seeseesreesseesaesnesseesneenseenneens 142
Generd ... BBy nmm e me . Bl meaw I m R s 142
Procedures for Analytics Accuracy Information SUDSCHPLION .......cecveveeiiieceee e 142
Procedures for Analytics Accuracy INformation REQUESL........c.couieiririeiniseree e 145
MTLF-based ML Model ACCUracy MONITOMIING .....coveivieeririenseiesiinmesesieseesesseseeesie e se e 146
LT 1 TSP 146
Procedure for MTLF-based ML Model AccuraCy MONITOING........cccierieerirenineneese e e 146
Procedure for AnLF-assisted MTLF ML Models Accuracy MONitoring.........c.eeevereeenenenenenienesenees 149
LT 0T RS 149
Procedures for registering the monitoring of the analytics accuracy of an ML Moddl ....................... 149
Procedures for monitoring the analytics accuracy of an ML Modél .........ccccvevviceviesieseee e 151
Procedure for ML MOAel TraiNiNg .......ccuveiiiieiie e ceese et ete et e st te s ae e e e saeesneeaeenseenseenaesneesnaesaeas 153
ML Model Training SUbsSCribe/UNSUBSCIIDE............coiieiie e 153
Contents Of ML MOGE! TraiNINQG......ccueiueieeieereeiesee st e seesteeae e see e e e etessaesseesreesseensesnesensesssessenssenssns 154
ML Model Training INformation REQUESE ...........eeiieiieecie et e st et see e sneenneeeeens 156
Slice load level related NEtWOork data @NaIYLICS.........cviviieiriiiere e 157
L7 1 PP RRRRN 157

AV o o OO RUSRO SRS 158
FUE GBEAL. ...ttt b et b e bt et b et b b b et b e bbb 158

AV o o TR PRSP 159
OUEPUL GNEIYLICS. ...ttt ettt ettt e et e et b e bt eb e a et b e s b et b e se et eb e sh e e ebesb e e et e sbeneenenbenneneas 159
PIOCEAUIES........eeee ettt bbbttt b e he bt he et e e e se ekt see e bt e aeeneenbeabeebesaeene e e eneenes 162
Observed Service Experience related network data analYliCS .......ccvecvieereeneecice e 163
GBINENEL ...ttt b b eh e R R Rt eh e he R e e e e R e bt Rt R e e Rt eh e e e e nbenbeeheene e e enrenrea 163

0] 10 | - - PRSPPSO 168

L@ 0 110 | =Y o= S PS 171
Procedures to request Service Experience for an AppliCation ..o 174
Procedures to request Service Experience for aNetwork SHCe.......oooovvirinenninee e 176
Procedures to request Service EXperience for AUE...........oo e 176

NF 1OBO BNAIYLICS. ...ttt b et bbb bt b e b et bt s b et bt s b e e eb e s b e e ebesbeneebeebeneeneas 177
LT 1 PP RRRN 177
FNPUL GBEAL. ... ..ttt b bbb bbb et b e b e bt b e bt e b b 178

ETSI



3GPP TS 23.288 version 18.12.0 Release 18 6 ETSI TS 123 288 V18.12.0 (2026-01)

6.5.3 OULPUL BNMBIYLICS ...ttt ettt b e et b e et b e s bt b e s b et bt ee et b e e e st eb e e e et ebesn et ebe b e 180
6.54 (0 101= o 1= 181
6.6 NetWork Performance ANBIYIICS .......c.ciiieiiieirteee ettt b bbb e b b snenea 183
6.6.1 LT 1 RSP RRRN 183
6.6.2 INPUE DBLAL.......cceeee e e e s esa e e b e s a e s e e s e e sae e reene e 184
6.6.3 L@ 0 110 1A =Y o= S 184
6.6.4 PIOCEAUIES........eeeee ettt bbbt et b e he b e e b e et et e s e ekt s et e bt e st en e e e e ebeebesaeene e e ennenee 186
6.7 L0 ] = 0= o 1= 7= Y oS 187
6.7.1 (1= 0T - ST 187
6.7.2 L]y o o1 VA== 2 oSSR 187
6.7.2.1 LT 0T S 187
6.7.2.2 NPUL DIBEAL ... e s s r e e s e e s a e e n e e e an e ae e e 188
6.7.2.3 OULPUL ANBIYLICS ...ttt ettt ettt ettt et b e st b e e et b e se et b e seeae et e sb e e ebesbeseebeebeneenens 189
6.7.24 (0101 o (1= 191
6.7.3 UE COmMMUNICALION ANAIYEICS.......ciuieeiirieieiesieei sttt b et 193
6.7.3.1 LT 0T 193
6.7.3.2 FgT o100 - VSOOI 194
6.7.3.3 L@ 11 00| =Y =SSP 195
6.7.34 PIOCEBOUIES.......eeee ettt b bbb e et b e s bt b e e e e b e s e e eb e e bt e bt e b e e aeeae e s e nbeebesaeene e e ennenee 196
6.7.4 Expected UE behavioural parameters related network data analytiCs .........ccovveevieienveevecve e 198
6.7.4.1 (€T o1 - OO RPSTRPTN 198
6.7.4.2 FgTo1U L I - VOSSR 199
6.7.4.3 OULPUL ANBIYTICS ...ttt ettt st b e et b e et b e se et bt se e st b e se e e eb e s b e neebeebeneeneas 199
6.7.4.4 (0101 o (1= 200
6.744.1 NWDAF-assisted expected UE behavioural analytiCs .........cocoevireinincineneeseeee e 200
6.7.5 Abnormal behaviour related Network data analYiCS..........ccveireereriiinireee s 201
6.75.1 LT 0T S 201
6.7.5.2 NPUL DIBEAL ...t b e e e e s sa e e e e n e e an e ae e e 202
6.7.5.3 L@ 11 001N =Y OSSP 203
6.7.5.4 Procedured. A.0.8. L A0S o L/ 9 Ll B Al L A A B 205
6.8 User Data CongestioN ANBIYLICS .......ccveiieiiiiesie et ste ettt e e e aessaesaeesteesseeeesseesseeteenseensesneessaesanas 206
6.8.1 Gengd......ccoovrveenn BB O zE IR OB 4 A B A TR AR 206
6.8.2 01U = = PSSR 207
6.8.3 OULPUL BNMBIYLICS ...ttt bbb et b e et b e s bt b e s bt b e ne et b e et eb e e et ebenb et sb e b 208
6.84 (0110 1= SR 210
6.8.4.1 Procedure for one-time or continuous reporting of analytics for user data congestionin a

(0120l £= 10 AT ol = T TS T TSP P PSPV PRIOIN 210
6.8.4.2 Procedure for one-time or continuous reporting of analytics for user data congestion for a

SPECIHTIC UE ...t bbb bbbt b e bt b e btk r e bt nre e ene 212
6.9 QOS SUSLAINEDITITY ANBIYLICS. ... eeiieiieieeiee sttt e st e et e e st e saeeteeneeeseesseanseesreesseesseeseeneeanes 215
6.9.1 (CT= 0T - PSSP 215
6.9.2 01U = = USSR 217
6.9.3 L@ 0 110 L= = Y o= SR 218
6.9.4 PIOCEAUIES........ecee ettt bbbttt b e ae bt e h et e s e e nE ekt se e e b e e ae et et e ebeebesaeene e e ennenes 219
6.9.4.1 Procedure for Qos Sustainability in acoarse granularity ar€al..........cccevveveeeeeeseeseeseeseeesee e e 219
6.9.4.2 Procedure for QoS Sustainability in afine granularity area..........cccooeveeenerrinenneseeeeee e 220
6.10 DISPEISION ANBIYLICS ...ttt b et b et b e s bt e st b e e b e e st b et e st bt b e e e bt e ens 221
6.10.1 L7 1 USRS 221
6.10.2 INPUE DIBLAL...... et e e s s s e s h e e s b e b e s e e e s e s ae e sre e r e e ne e 223
6.10.3 OUEPUL ANBIYTICS ...ttt ettt ettt ettt e et eb e s et b e e e e b e se e st e b e se e st eb e se e e ebesb e e et e sbeneenesbeneeneas 227
6.10.3.0 (€= 0T - TSRS 227
6.10.3.1 DataVolume Dispersion ANGIYLICS.......c.cccuviieiieeeeee et ste e ee et te et sesraesree s e eeeesesneesnes 227
6.10.3.2 TransaCtions DisPersioN ANAIYLICS. ......ccoviii e sr e e e e e tessaesraesreesneas 232
6.10.4 Dispersion ANalYtiC PrOCEAUIE. ..........ocieeiee ettt et e e e s aesneesaeesneenseensenns 236
6.11 WLAN PerfOrmance @NAlYLICS..........ecueieeiieesiesie e st e ste ettt e et e st e e e e e tesseesseesseesaeeseenseensesnsesneesneesnens 238
6.11.1 (€= 0T o OSSPSR 238
6.11.2 INPUE DIBLAL...... et e e s s s e s h e e s b e b e s e e e s e s ae e sre e r e e ne e 239
6.11.3 OUEPUL ANBIYTICS ...ttt ettt ettt bttt e et b et b e e et b e e e st e b e se e st b e seeaeeb e se e e ebesb e e ebesbeneeneebeneeneas 240
6.11.4 (0 11= o 1= 242
6.12 Session Management Congestion Control EXperience ANalYLICS.......c.ooeirieerenieeneiee e 243
6.12.1 LT 1 USRS 243
6.12.2 INPUE DIBLAL...... et e e s s s e s h e e s b e b e s e e e s e s ae e sre e r e e ne e 243

ETSI



