ETS| TS 104 231 V8.0.0 (2026-03)

TECHNICAL SPECIFICATION

Publicly Available Specification (PAS);
O-RAN RL1 interface Application Protocols for R1 Services
(O-RAN.WG2.TS.R1AP-R004-v08.00)

CAUTION

The present document has been submitted to ETSI as a PAS produced by O-RAN Alliance and
approved by the ETSI Technical Committee Mobile Standards Group (MSG).

ETSI had been assigned all the relevant copyrights related to the document O-RAN.WG2.TS.R1AP-R004-v08.00 on an "as is
basis". Consequently, to the fullest extent permitted by law, ETSI disclaims all warranties whether express, implied, statutory or
otherwise including but not limited to merchantability, non-infringement of any intellectual property rights of third parties. No
warranty is given about the accuracy and the completeness of the content of the present document.



2 ETSI TS 104 231 Vv8.0.0 (2026-03)

Reference
DTS/MSG-001175

Keywords
interface, PAS

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 a 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 fitness
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, fitness 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

3 ETSI TS 104 231 Vv8.0.0 (2026-03)

Contents

INntellectual Property RIGNES. ... ..ot b e s e e e nneenenre s 18
01 Yo (o SRS 18
Modal VErDS EMINOIOQY.......ccueeieiiiiiecti ettt et e e s te s teete s beeae e besaeesesreensentesteensensesreenrenneens 18
1 o010 19
2 L= £ 101 SRS 19
21 NOIMELIVE FEFEIBINCES .....eeneeeereeeie ettt ettt e et st e et s ae s e et e te st e st e sbesaeeseeneeneeneeneeseeseeseeeneeneeeeneeses 19
22 INfOrMELIVE FEFEIENCES. ... ettt ettt et et s eeebe s et eae e e e neeseeseeeaeeneeneeeeneees 20
3 Definition of terms, symbols and abbreviations............ccccveeeii e 20
31 1= 10T PP R TSP PRSP 20
3.2 Y 2] SRS 20
33 ADDIEVIBLIONS ...ttt et bbb e e s bt bt e bt e b e et e s e £ e eE e b e eR e eh e e e e b e R e b e bt eneene e nrees 20
4 Application protoCol fOr the RL SENVICES. .......ccuiiieieieieeeiereste e 21
41 11 0o 1 ') o SRS 21
4.2 Version conventions for the Present dOCUMENT ..........coiieiiireirer et 21
5 RESTTUI RL SEIVICE APIS. ...ttt sttt b ettt sb et e e ne e be st s e 22
51 OVEIVIBIV ...ttt b bt h et e e h e bt e h e eh e ae e st e eE e e E e b e eh e eh £ e aeem e e eE e R e e Ee SRt eb e e Rt eh e e e e s e beebeebeeneenee e entes 22
5.2 Versioning Of RESTTUI RL SEIVICE APIS.....cui ettt s et e b ena e e e naenseenneas 22
53 URI structure and supported CONtENt FOMMEES........c.vevieieiie e e see e eee e e e e te e s sreesreesneereeneeens 23
54 General considerations for RESTIUl RL SEIVICE APIS......cuiiiiiiieceeeee e 23
54.1 Usage of HTTP header fIEldS.......cvouiiieceecee ettt et e 23
542 Handling Of 1&g QUENY FESUITS........cuiiieiieieeete ettt sttt 23
54.3 Lo g = oo |0 o OSSPSR PSSP 23
6 Service management and EXPOSUIE SENVICES........ccuviieirerieeieeireeeesteseessesseessesressaessesseessessessessesnsessessesses 24
6.1 S VLo =0 K= (= 1 oI SRS 24
6.1.1 TNEFOTUCTION. ...ttt ettt b bt h et et e e eb e bt e aeeh e e s e b e re e eh e s Rt eh e eb e e st es e e e e e e ke sheebeeneennennens 24
6.1.2 F N = = T o PSSP 24
6.1.3 Resource structure and MELNOAS ............oiiriei e bbb 24
6.1.4 S Ao @] = 1o 24
6.1.4.1 REJISIEN SEIVICE AP ... ettt sttt et e st e s te e s teesteeaeeeneeeneesseenseenseenseenaenneesneesanns 24
6.14.11 OPEratiON AEFINITION. ... ettt bt b et sb b 24
6.1.4.1.2 REFErENCEA PrOCEAUIES ...ttt b et et b ettt b e enas 25
6.1.4.2 Update registered SEIVICE AP ..ottt et st b e ettt sae b b e ene 25
6.14.2.1 OPEratiON AEFINITION. ...ttt bbbt b ettt b e b bt 25
6.1.4.2.2 REFErENCEA PrOCEAUIES ..ottt et b et b et nnenn e ens 26
6.1.4.3 DEregiSter SEVICE AP ...ttt et b e et b e et b e et et b e h e en b e ene 26
6.1.4.3.1 (@ o1< = 110] 0 o U=t 1 11110 o 1SS 26
6.1.4.3.2 REFErENCEA PrOCEAUIES .......oceeieeie ettt te et e sae e s ae e te et eenteesaesse e seeneeeneenneennes 26
6.1.4.4 Partially update registered SErVICE APl ......c.ooe ittt esnaesreennees 26
6.1.4.4.1 (@ 01< = (10] 0 o U=t 1 11T o) o 1SS 26
6.1.4.4.2 REFErENCEA PrOCEAUIES .......ocuiieeiecieecee ettt te st e e e sae e s ae e te e teenteesaesne e seenteenaesneennes 27
6.1.4.5 QUETY SEIVICE APLS ..ttt b et b bbbt b bbbt e bbb e b e ens 27
6.1.45.1 OPEratiON AEFINITION.....e.eeeiitieeiiet bbbttt e et b et b b 27
6.1.45.2 REFEFENCEA PrOCEAUIES ...ttt bbbttt b st b s nbe st 28
6.1.5 RESDUICES......c. ettt ettt ettt ae e ettt e s he e e b et e e ae e e ebe e e e ae e e eh et e aae e e eh b e e e ane e ebn e e emeeeabneesmneennneesnneennnis 28
6.1.5.1 OVEIVIBW ...ttt et e ettt sttt et e s e se e e e se e et e eaeemeemee e emteseeeEeeaeaaeemeensensensansenseseeseesneeneeneenseseans 28
6.1.5.2 Resource: "APF pUBIiShatd APIS" ...t b e eb e 28
6.1.5.2.0 01 (o) o 28
6.1.52.1 Resource Standard MEhOUS...........c.oiiiiiie e e 28
6.1.5.2.2 RESOUICE CUSLOM OPEIELIONS .....cveeiieiieeieeeie e st e eeeste e e e e steseeseesreesse e te e teensessaesneesseenseensesneesnns 28
6.1.5.3 Resource: "Individual APF publiShed API" ..o e 28
6.1.5.3.0 01 (o) o 28
6.1.53.1 Resource Standard MEhOUS...........c.oiiiiiie e e 29
6.1.5.3.2 RESOUICE CUSIOM OPEIBLIONS .....eueveteeeiesteseeieete sttt sttt e e sb et b s bt se e ebe s b s ese b e ene e 29

ETSI



6.1.6
6.1.7
6.1.8
6.1.8.1
6.1.8.2
6.1.8.3
6.1.84
6.1.8.5
6.1.9
6.1.9.1
6.1.9.2
6.1.9.3
6.2
6.2.1
6.2.2
6.2.3
6.24
6.24.1
6.24.1.1
6.24.1.2
6.2.5
6.251
6.2.5.2
6.2.5.2.0
6.2.5.2.1
6.2.6
6.2.7
6.2.8
6.28.1
6.2.8.2
6.2.8.3
6.2.84
6.2.8.5
6.2.9
6.29.1
6.2.9.2
6.2.9.3
6.3
6.3.1
6.3.2
6.3.3
6.34
6.34.1
6.34.11
6.34.1.2
6.3.4.2
6.3.4.2.1
6.3.4.2.2
6.3.4.3
6.3.4.3.1
6.3.4.3.2
6.3.5
6.351
6.352
6.3.5.2.0
6.3.52.1
6.3.5.2.2
6.3.5.3
6.3.5.3.0
6.3.5.3.1
6.3.5.3.2
6.3.6

4 ETSI TS 104 231 Vv8.0.0 (2026-03)

Custom operations WithOUt 8SSOCIBEEA FESOUITES..........coueuerrerieiertereeeeteseeeete e ese s se s b e ese b seeseereseeneesens 29
N T o= (L3P 29
[ = 0o (< ORI 29
GBNEYEL ...ttt a et et et et e Ee Rt Rt e Rt ea e et et e eEeeReeEeeReeRe et enteneeeteeteeneeseeneeneeneens 29
SITUCTUNE QLA EYPES. ...ttt b et b bbbt b b e b s s bt b e e b nn e enis 29
Simple data types and ENUMErELIONS ..........cccuvieeiee e ere et ee e steesae e sae e e sseesseestensaesnaesseeseens 29

LR T <o 0= = LY 0= S 29
Service-specCific registration iINFOrMELION .........ceecuiici e 29

T 0] =T o | T S 29
GBNENEL ...ttt b bbb E R bt b h e R e R e R e bR e R e Rt eheeRe e e e Re R e besheebe e e ennennens 29
PIOLOCOI EITOFS ... .ottt sttt sttt e et s et e nteseesbeseeeaeeneensenee e e nsesbeseeeneeneeneeseens 30
APPIICELTON EFTOIS. ...ttt bbb et b et b et b e bt b it s b e et eb e et b b 30
SENVICE ISCOVENY AP ...t et b e ettt b e e h e b et b e et e bt eb e b 30
0o 0o o) P TRRS 30
F N o IRV £ o] o SR 30
Resource structure and MEtNOOS ..........o.eieeieeee et s sbe e e eneeneen 30
S VLo oo o< (0] S 30
QUENY SEIVICE APIS ... ettt ettt e et e et eestesaeesaeesaeesaeeeeeneeereenseenteenseaneesneesanns 30

(@ 01< = (10] 0 1o U=t 1 11110 o 1S SR 30
REFErENCEA PrOCEAUIES .......ocuieceiecieetee sttt et et e e st e s re e te e teenteestesae e teenteeneenneennes 31
RESOUICES. ...ttt sttt ettt h et h e b e Rt e b e e et e e e s e e e ae e she e R e e R e e et eReenR e e e b e e b e et e e neennesnnesnes 31
OVEIVIBIV ...ttt ettt bbbt e a e e e b e bt eh e b e ekt e ae e e e s b AR e eb e bt eh e e st e n s e nbene e e e b e sbenbeebeebe e e ennennens 31
Resource: "All published SErViCe APIS" ... et sb e 31

D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 31
Resource Standard MEthOUS..........cooiiiiiee e e 32
Custom operations WithOUt 8SSOCIBEEA FESOUITES..........coveuertereeierterieeete st st ese st e s b e ese b seeseebeseeneerens 32
N T o= {13 ORI 32
[ = 1 0o (< P RRSRS 32
GBNENEL ...ttt bbb R R Rt b h e R e e R e R e R SRt R e Rt R e e R e et e be R e beeheehe e e enneneens 32

S 0T LN T=o o = = 1Y 0= S 32
Simple data types and ENUMErELIONS ..........ccceiieieeiee e ese et eee s e e seesaeesae e e sreesreesressaesneesseeseens 32

LR TN <o 0= = LY 0= S 32
Service-specCific registration iINFOrMELION .........ceeuiicir e sraesrees 32
EITOr HANAIING ...t ettt b e et b et b e et b e et b e et bbb b e 32
LT 0T P RRRSUSR 32
(0 1ot Iy o P SRSSN 32
APPHICELTON EFTOIS. ...ttt bbb et b et b e e et b st s b e et eb e et b b 32
Service eVeNtS SUDSCIIPLION AP ..ottt b et b et b et b e et eb e e 33
0o o o) PSRRI 33
F N IRV £ o] o PP P PR PP PRSPPI 33
Resource structure and MELNOAS ............oi e bbb neea 33
S VLo oo o< = (0] 1S 33
SUDSCIINE SEIVICE BVENTS ...ttt b b st b et e b et b e b e besaeeb e e e enneneen 33

(@ 01< = 110] 0 1o U=t 1 1110 o 1SS 33
REFErENCEA PrOCEAUIES .......ocueiceie ettt te st e sae e sae e te e teenteesaesae e teenteeneenneennes 34
UNSUDSCIIDE SEVICE BVENTS ...ttt st ae et e e e e st e beseeebeeneeneeneens 34
(@]l g 1 e g e = 1T aT] (oo FU USSP 34
REFEFENCEA PrOCEAUIES ...ttt bbbt et b et b bt b e n e enas 34
NOIFICEHTON SEIVICE AP ...ttt et e e se et e besaesne e e eneeneens 35
OPEratiON AEFINITION. ...ttt ettt bbb st b b 35
REFErENCEA PrOCEAUIES ...ttt b bbbttt bbb enis 35
RESOUICES. ...ttt sttt ettt h et h e b e Rt e b e e et e e e s e e e ae e she e R e e R e e et eReenR e e e b e e b e et e e neennesnnesnes 35
OVEIVIBIV ...ttt ettt bbbt e a e e e b e sh e eh e e bt ekt e ae e e e s b AE e eE e e bt eh e e aeen s et ene e e e nbesbeebesaeebe e e enbenneas 35
Resource: "CAPIF EVeNnts SUDSCIHIPLIONS ........ooiieicec ettt 35
01 (o) o 35
Resource Standard MENOUS...........c.oiiiiiiee e e 35
RESOUICE CUSIOM OPEIBLIONS ... .cueviteeeiertireeieete sttt sttt se e b e b st se e ebe s b s se b e eneenes 35
Resource: "Individual CAPIF EVENts SUDSCIIPIION" ........c.oiiiiiiereeesieeeie ettt 36
(D= S'ei g o1 o] o [P SO T O RPP OO 36
Resource Standard MEthOUS..........coo i 36
RESOUICE CUSIOM OPEIBLIONS ... .cueviteeeiertireeieete sttt sttt se e b e b st se e ebe s b s se b e eneenes 36
Custom operations WithOUt 8SSOCIBEEA FESOUITES..........coueuerrerieertereeeete st ese e seese b e ese b seeseereseeneerens 36

ETSI



5 ETSI TS 104 231 Vv8.0.0 (2026-03)

6.3.7 N T o= {13 ORI 36
6.3.7.1 GENEYEL ...ttt h et et et e Ee Rttt e Rt en e et e eteeEeeReeEeeaeene et e teateeeeeteeneeseeneeneearens 36
6.3.7.2 Y2 Lo ) {07 o o S PRSN 36
6.3.7.2.1 D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 36
6.3.7.2.2 [N o100 Ko (o T T (= 11 a1 o] o TS 36
6.3.8 (D= =11V Lo o (= RO TSP S O PP URURURPRRIN 37
6.3.8.1 GBNENEL ...tk bbb E bR bR e R e e R e R e R SRR e Rt R e e e e e e be R e bt eReebe e e nnennens 37
6.3.8.2 S 0T LN =o o = = 1Y 0= U 37
6.3.8.3 Simple data types and ENUMErELIONS ..........ccceieeieeiee e ese et eee e seesteesae e see e e e e s reessessaessaesseeseens 37
6.3.84 LR T <o 0= = LY 0= SRS 37
6.3.8.5 Service-specific registration INfOrMELION ...........oieiiirieireeree e 37
6.3.9 EITOr HANAIING ...ttt b e et b e et b e et b e et b e e et bttt b e b 37
6.4 BOOESITAD AP ... e e s e s 37
6.4.1 0o 0o o) P TRRS 37
6.4.2 F N o IRV £ o] o SR 37
6.4.3 Resource structure and MEtNOOS ..........o.eieeieeee et s sbe e e eneeneen 37
6.4.4 SEIVICE OPEIALIONS. ... .ecteeiteeteeieeteseesee st e steeteeeeaseeste e teesteastesstesseesaeesseeseaseeaseeaseenseaseeaseesseesseesseensennsennes 38
6.4.4.1 Query DOOLSIFraR INFOIMELION .......ocuiecieceee e s e te e et e s reesneeneesneesreesnees 38
6.4.4.1.1 (@ 01< = (10] 0 1o U=t 1 11110 o 1S SR 38
6.4.4.1.2 REFErENCEA PrOCEAUIES .......ocuieceiecieetee sttt et et e e st e s re e te e teenteestesae e teenteeneenneennes 38
6.4.5 RESOUICES. ...ttt sttt ettt h et h e b e Rt e b e e et e e e s e e e ae e she e R e e R e e et eReenR e e e b e e b e et e e neennesnnesnes 38
6.4.5.1 OVEIVIBIV ...ttt ettt bbbt e a e e e b e bt eh e b e ekt e ae e e e s b AR e eb e bt eh e e st e n s e nbene e e e b e sbenbeebeebe e e ennennens 38
6.452 ReSOUICE: "BOOSIIAD INFO"......ciieeeiitereeiet ettt ettt b e r e eb e b snene s 39
6.452.1 D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 39
6.45.2.2 RESOUICE DEFINITION. ... ettt et e besae e st e saeene e e eneees 39
6.4.5.2.3 Resource Standard MEthOUS..........cooiiiiieee e e e 39
6.4524 RESOUICE CUSIOM OPEIBLIONS .....cueveteeeiertereeieete sttt sttt se et sb e bbbt e eb s ebesnese b nneneenes 39
6.4.6 Custom operation WithOut 8SSOCIALEA FESOUITES ...........ceuerueriererieeetesteeete et e et e et seee b see e ereseeneenens 39
6.4.7 N0 0] o= (o0 LTRSS TPRURURURPRRIN 40
6.4.8 (D= =11V Lo o (= TP U U PPTUPTURURPRRN 40
6.4.8.1 S 0T LN =0 o = = 1Y 0= S 40
6.481.1 OVEIVIBIV ...ttt bbbttt e e bt e bt e h e b e st e s e e ee e b e s b e eb e e b e e heen e e s e s et e seeabesbeebe e e ennennens 40
6.4.8.1.2 Datatype: BoOtstraplNfOrmMation ...........coovieiiceeiiesicsie et e et e e ae e 40
6.4.8.1.3 Datatype: ApiENdpointINfOrMELiON..........c.ciirieiririeirieree e 40
6.4.8.2 Simple data types and ENUMESGLIONS ...........cciiiiieiree e sn s 40
6.4.8.3 RE-USEA GBI LYPES. ...ttt bbbt et b e s b et b e b e e eb e se e e et e sbe e ebesbenneneas 40
6.4.84 Service-specific registration iNfOrMELION ...........oieiiireiieee s 40
6.4.9 EITOr HANAIING ...t ettt b e et b e et b e et b et et b e b et b e b 41
6.4.9.1 GENEYEL ...ttt ettt et et e Ee Rttt e Rt ea e et e eAeeEeeReeEeeaeeaeent e tenteeeeeteeaeeneenneneeneans 41
6.4.9.2 PIOLOCOI EITOIS ...ttt bbbt s b e bt bt e he e st et e s e e et e s besbeeb e e e ennennens 41
6.4.9.3 F A o] o Yo 1 o T = ] P 41
7 Data management and EXPOSUIE SEIVICES.......c.uuitirerierrerrerereeeesseese st ssesseseessessessese s esesseesessesnessensensens 41
7.1 DAlAreQiStrationN AP .........ociiieee et b bbb e bbbt e ens 41
711 0o 0o o) USRS 41
7.1.2 F N o IRV o o SR 41
713 Resource structure and MEtNOOS .........ooeieeeeee et sresbe e eneeneens 41
714 SEIVICE OPEIATIONS. ...ttt sttt sttt b e et b e s e st b e seeaeeb e se e st eb e se et ebese e st eb e e ebesb e e ebesbeneebenbeneenea 42
7141 REGISIEr DIMIE LY.ttt b e b et b e et b e s et b e sa et b e e et e s b e e ebesbennenea 42
71411 (@ 01< = (10] 0 o U=t 1 11T o) o 1SS 42
7.1.4.1.2 REFErENCEA PrOCEAUIES .......ocueeeeiecieetie ettt et te et e e s e s ae e be et eenteesaesae e seeneeeneenneennes 42
7.1.4.2 (D= 0TS o g 1Y Y = SR 42
71421 (@ 01< = 110] 0 1o U=t 1 1110 o 1SS 42
7.1.4.2.2 REFErENCEA PrOCEAUIES .......oceiieeieceec ettt e te et e e sae e s ae et e e teenteestesre e seenteeneesneennns 43
7.1.4.3 L0 o0 r= LSl I L 1Y/ o= SR 43
71431 OPEratiON AEFINITION.....e.eeeiitieeiiet bbbttt e et b et b b 43
71432 REFEFENCEA PrOCEAUIES ..ottt b et b bt ens 44
7144 QUETY DIME TPttt b e s Rttt e s e e e sr e r e sreer e e nenne s 44
71441 (@]l g 1 e g e = 1T aT] (oo FU USSP 44
71442 REFEFENCEA PrOCEAUIES ...ttt b st be e enis 44
7.1.5 RESDUICES......c. ettt ettt ettt ae e ettt e s he e e b et e e ae e e ebe e e e ae e e eh et e aae e e eh b e e e ane e ebn e e emeeeabneesmneennneesnneennnis 44
7.151 OVEIVIBIV ...ttt ettt b e b bt a e e b e sh e eh e e bt ekt e ae e e e s b SR e eb e e bt eh e e aeen s et ene e e e nbesbeebesaeebe e e enneneens 44

ETSI



7.152
71521
71522
71523
71524
7.153
7.153.1
7.1.53.2
7.1.53.3
7.1.534
7.16
717
7.18
7181
71811
71812
7.1.8.1.3
7.18.14
7.1.8.1.5
7.1.8.2
71821
7.1.82.2
7.1.823
7.1.83
7.184
7.19
7191
7.192
7.1.9.3
7.2
721
722
7.2.3
724
7241
72411
72412
7242
72421
72422
725
7251
7252
72521
7.2.52.2
7.2523
72524
7.253
7.253.1
7.253.2
7.2533
7.2534
7.2.6
7.2.7
7.2.8
7281
72811
7.282
72821
72822
7.2823
7.2.83

6 ETSI TS 104 231 Vv8.0.0 (2026-03)

Resource: "Registered DME type production capabilitieS" ...........coeiriiiiniineneese s 44

(D= S'w g o] [o] o [P SO T PTOTRPUT OO 44
RESOUICE DEFINITION...... et sttt ettt e e besae e st e saeene e e eneees 45
Resource Standard MEthOUS..........cooiiiiieeee e e 45
RESOUICE CUSIOM OPEIBLIONS .....eueveeeeeiestiseeieete sttt st st se et b et b s bt se e ebe s b ssene b e eneenes 45
Resource: "Individua registered DME type production capability” ..........ccccevoeieeieereeie e, 45
01 o) o 45
RESOUICE DEFINITION. ...ttt et b sr b et e e e s 46
Resource Standard MEhOUS...........c.oiiiiiie e e 46
RESOUICE CUSLOM OPEIELIONS .....cveeiieiieesieeiee e et e see st e e e e e eteseeseesreesse e teesteentessaesneessennseensesnnesnes 47
Custom operation WithOut 8SSOCIALEA FESOUITES ...........ceuerieiererieeetesteeeteseee et see b e e b seee b see e ereseeneenens 47
N T o= (L3PPSR 47
D= = 1Y oo = P RTRS 47
SITUCTUNE QLA EYPES. ...ttt ettt b bbbt b b e e b s bbb b e ens 47
OVEIVIBIV ...ttt e te st st e et e e et e meesaeebeeee e et eaeemeemeese e beseeebeeseeneansensesensessensesaeeseeneenseneens 47
Datatype: DmeTypeRelatedCapabilities ..o 47
Datatype: DMETYPEDEFINITION ......cccieiieiieiesees et eae e s teeaesneenes 48

(D= itz R0 oL Y= =T = - 48
Datatype: DeliVErYSChEMAL.......ccoci ettt ae e s 49
Simple data types and ENUMErELIONS ..........ccceiueiee e erie et e s e eesteesteesee e e saeesreestessaesnaesseeseens 49
INEFOOUCTION <.t bt e b bbb se e b he b e et e e e b e sb e s b e s bt ene e e e e es 49
SIMPIE BB LY PES.....veeee ettt e et e e st este e e e e astesseesseesseesseaneesnnesneesneenseensenns 49

[ 0001 = 1 o o [P 49
RE-USEA GBI LYPES. ...ttt b et b et b e e e b s b et b b e se ek e sb e e et e sbe e ebesbenneneas 49
Service-specific registration iNfOrMELION ...........ooeiiirieiieer s 49
EITOr HANAIING ...ttt b e et b e et b e et b e et b e e et bttt b e b 50
GBNEYEL ...ttt a et et et et e Ee Rt Rt e Rt ea e et et e eEeeReeEeeReeRe et enteneeeteeteeneeseeneeneeneens 50
PIOLOCOI EITOFS ...ttt ettt ettt e et st e e et eseeebesaeeaeeneeneeneensenseseesaeeneeneenseseans 50

F A o] o Yo 1 o T = ] P 50
Dz = N0 S 000 V7= Y AN 50
110 o (0oi (o] AU TSP U U PRTURTURURPRRIN 50
F N IRV £ o] o PR OSP PP PP PRSP 50
Resource structure and MELNOAS ..........o.ei it e s 50
SEIVICE OPEIGLIONS. ... ettt sttt ettt b et b et e et bt se e st eb e se e s e e b e se e R e e b e seeaeeb e sb e e ebesb e e ebesbeneebenbesnenen 51
DiSCOVEr DIMIE LYIES.....cuecteieeiieterteeet ettt ettt b et b e e bt b e h e bt se et ebese et eb e e et e sbe e ebesbenneneas 51
OPEratiON AEFINITION. ...ttt bbbt b et b et sb b 51
REFErENCEA PrOCEAUIES ...ttt et b et nn e enas 51

QuUErY DME type iNFOIMELION .......coviiiiitiriieetestee et 51
OPEratiON AEFINITION. .. .c.eetitieeeet bbbt b e et nb e b 51
REFErENCEA PrOCEAUIES .......oceeiceie ettt te et e s sae e s ae e te e teenteestesae e teeneeeneeeneennes 52
RESOUICES. ...ttt sttt ettt h et h e b e Rt e b e e et e e e s e e e ae e she e R e e R e e et eReenR e e e b e e b e et e e neennesnnesnes 52
OVEIVIBIV ...ttt ettt bbbt a e e bt eh e eh e e bt ehe e ae e e e s b AE e eE e e heeh £ e st e n s et ene e s e nbesbeabeabeebe e e ennennens 52
RESOUICE: "All DME tYPES" ...ttt sttt ettt st e e e s ae e saeeteeneeeneeenaesseesreeneens 52
D1 1 (o) o 52
RESOUICE DEFINITION. ... ettt et sr b sae e e e e 52
Resource Standard MEhOUS..........coo i 53
RESOUICE CUSIOM OPEIBLIONS ... .cueviteeeiertireeieete sttt sttt se e b e b st se e ebe s b s se b e eneenes 53
Resource: "INdividual DIME TYPE" .....ov oottt eb e ene 53
(D= S'ei g o1 o] o [P SO T O RPP OO 53
RESOUICE DEFINITION...... et sttt ettt e e besae e st e saeene e e eneees 53
Resource Standard MEhOUS...........oo i 54
RESOUICE CUSLOM OPEIELIONS .....c.veeiieiieesieeieeeee et e et este e e e e steseeseesaeesseesteenteenteesaesneesseenseensesnnesnes 54
Custom operation Without aSSOCIALEA FESOUICTES ........ccueeueeiereestieseeseseeseeseesreesseeeeereesseesse e seenseeeesneesnes 54
N0 0] o= (o]0 LT U U PRUPTURURPRRIN 54
(D= =11V Lo o (= TP S O TP URTURURPRRN 54
S 0T LN =o o = = 1Y 0= S 54
OVEIVIBIV ...ttt e te st st e et e e et e meesaeebeeee e et eaeemeemeese e beseeebeeseeneansensesensessensesaeeseeneenseneens 54
Simple data types and ENUMESGLIONS ...........ccciiiieeire et besn e 55

g1 00 (1 o o P 55
SIMPIE TBLATYPES......cveeeeeetee ettt b et b et bbb et b et nb e b 55

[ 00T = 1 o] P 55
RE-USEA GBI TYPES. ...ttt b et b et b e e e b s b et b e s b e e eb e se e e et e sbe e ebesbenneneas 55

ETSI



7284
7.29
7291
7292
7.293
7.3
731
732
7.3.3
734
7341
73411
73412
7342
73421
73422
7343
7.343.1
7.34.3.2
7344
7.344.1
7.344.2
7345
73451
7.345.2
7.3.4.6
7.346.1
7.3.4.6.2
7.34.7
7.34.7.1
7.34.7.2
7.35
7351
7.3.5.2
73521
73522
7.35.2.3
73524
7353
7.353.1
7.3.53.2
7.3.5.3.3
7.3534
7354
7.354.1
7.354.2
7.354.3
73544
7.3.6
7.3.7
7371
73711
7.3.7.1.2
7.3.7.1.3
7.3.8
7381
73811
73812
7.3.81.3
73814
7.3.8.1.5
7.3.8.1.6

7 ETSI TS 104 231 Vv8.0.0 (2026-03)

Service-specific registration iNfOrMELION ...........oieiiireiiee s 55
EITOr HANAIING ...ttt bbbt b et b et b e et b e bt nb e e 55
LT 0T P RRRSUSR 55
(0 1ot Iy o P SRSSN 55
APPIICELTON EFTOIS. ...ttt et b et b e et b e et b e s bbbt b et eb e et b b 55
DAL BCCESS AP ... e s 55
LR gL ol [Fox o] o USSP TSP 55
E N Y= £ Lo o PP P RS TRS 55
Resource structure and MELNOGS ..o et 56
SEIVICE OPEIELIONS. ... .ecueeitieieeteeeseeseesteeste e et eeeeseeste e te e teastesseesseesaeeaseenseanseaseeaseeteaseeaseesseesseesseensennseenes 56
(@< (X = = Y o) o SO PTSURR 56
(@]l g 1 e g e = 1T aT] (oo FU USSP 56
REFEFENCAA PrOCEAUIES ...ttt bbbt et b e a et b e b e e 57
CANCEl AALAJOD. ...ttt bbb 57
(@]l g 1 e g e = 1T aT] (oo FU USSP 57
REFErENCEA PrOCEAUIES .......oeecviiieetetere ettt bbbt et b e a et s e b b ens 58
NOtify data @VallaDiliTy ........ccoeeerirreee e e 58

(@ 01< = 110] 0 1o U=t 1 1110 o 1SS 58
REFErENCEA PrOCEAUIES .......ocuiiceieee ettt e te et e e e e s ae e te e teenteentesae e seenteeneesneennes 58

(0 o0 r= 0N o= = | o] o IS 58

(@ 01< = (10] 0 o U=t 1 11110 o 1SR 58
REFErENCEA PrOCEAUIES .......oceiiceieciee ettt te et e e sae e s ae e te e e enteenaesae e seenseeneenneesnes 59

QUENY B JOD ...t b e 59
OPEratiON AEFINITION.....e.eeeiitieeeiet bbbttt bbb et b b 59
REFErENCEA PrOCEAUIES ...ttt et b et nn e enas 60

QUENY LA JOD SEALUS. .....ceeeieectirteet bbb bbb e 60
OPEratiON AEFINITION. ...ttt bbbt b et b et sb b 60
REFErENCEA PrOCEAUIES ...ttt et b et nn e enas 60

(O 0TS VAo = = o] o Yo L= 1N = £ U 60

(@ o1< (0] 0 o U=t 1 1110 o 1SS 60
REFErENCEA PrOCEAUIES .......oceiiceiecteeee sttt et e e sae e s ae e be e teenteeseesseenseenteenaesneennes 61
RESDUICES. ...ttt bbb s b e b e e bbb b e e 61
OVEIVIBIW ...ttt r e Rt e Rt s e e Rt s e e e R e AR e e e Rt e R e e e s e e st n Rt e et e n e r e e e renn e nns 61
RESOUICE: "All JaEAJODS" ...ttt ettt s e et s r e eb e b e s 61
(D= S'ei g o1 o] o [P SO T O RPP OO 61
RESOUICE DEFINITION...... et sttt se et sae e st e sneene e e eneees 61
Resource Standard MEhOUS..........coo i 62
RESOUICE CUSIOM OPEIBLIONS ... .cueviteeeiertireeieete sttt sttt se e b e b st se e ebe s b s se b e eneenes 62
Resource: "Individual datajol’ ..o b 63
01 o) o 63
RESOUICE DEFINITION......ceeceeitiiecietereeee et n e nnenn s 63
Resource Standard MEhOUS ..o 63
RESOUICE CUSLOM OPEIELIONS .....cveeieeitiesieeieeeee et e etee e e e e e steseeseesaeesse e teenteenteesaesseesseenseensesneesans 64
Resource: "Individual data job STALUS" ........ccecceieeieeseee e naeeaeens 64
01 o) o 64
RESOUICE DEFINITION...... et sttt ettt e e besae e st e saeene e e eneees 64
Resource Standard MEhOUS...........oo i 65
RESOUICE CUSIOM OPEIBLIONS ... .cueviteeeiertireeieete sttt sttt se e b e b st se e ebe s b s se b e eneenes 65
Custom operation WithOut SSOCIALEA FESOUITES .........c.ceueriereererieeetesteeete sttt et ere e e b seee b seeseereseeneenens 65
N T o= (L3PPSR 65
NOLIfy dat@ @VaHBDIHTTY ... ...cveieeeeeeeeet bbb et eb b ene 65
01 (o) o 65
RESOUICE DEFINITION......ceeceeitiiecietereeee et n e nnenn s 65
Resource Standard MEhOUS ..o s 65
DAIAIMOUE! ...ttt et n et n s 66
S 0T LN =o o = = 1Y 0= S 66
OVEIVIBIV ...ttt e te st st e et e e et e meesaeebeeee e et eaeemeemeese e beseeebeeseeneansensesensessensesaeeseeneenseneens 66
Datatype: DaaJODIN 0. ......ccuiieiiiicieee bbb 66
Datatype: PUllDElIVErYDEtai l SHIIP .......ccceeiriieiiriiieiesieseeiseee st 66
Datatype: PUShDEliVEryDetail SHEP. .....c..cviiriiiieiiecrerere s 67
Datatype: DataAvailabilityNOtifiCATON...........ooveirieiriere s 67
Datatype: StreamingConfigurationNKafKa..........coerveiiirieirircrere s 67

ETSI



7.38.1.7
7.3.8.2
73821
73822
7.3.8.2.3
7.3.8.3
7384
7.39
7.39.1
7392
7.3.93
7.4
74.1
742
743
744
744.1
74411
744.1.2
745
7451
7452
74521
74522
74523
74524
7.4.6
747
74.8
7481
7482
74.8.3
7484
749
7491
7492
7493
7.5
751
752
753
754
754.1
75411
754.1.2
755
7551
7.5.5.2
75521
75522
7.55.2.3
75524
7.5.6
757
758
7581
7.5.8.2
7.5.8.3
7.5.84
7.5.9
7591
7.5.9.2

8 ETSI TS 104 231 Vv8.0.0 (2026-03)

Datatype: ServerAddresSWItNPOIT...........coveiiiiireeer s 67
Simple data types and ENUMESGLIONS ...........ccciiiiiire et sn s 68

g1 00 (1 o o P 68
SIMPIE TBLATYPES. ...ttt bbbt b bt b e bt b et b e bt 68

[ 00T = o] P 68

LR T <o 0= = 1Y 0= SR 68
Service-specCific registration iINFOrMELION .........coecuiicir et seees 68
0] =T o | T S 68
GBNENEL ...tttk h et E R R bR e R e e e R Rt SRt R e Rt R e e ae e e e be R e bt eheehe e e nnennens 68
PIOLOCOI EITOIS ...ttt bbbt et bt bt e he e st et st e e e b e bt sbeebe e e enneneeas 68
APPIICELTON EFTOIS. ...ttt et b et b e et b e et b e s bbbt b et eb e et b b 69
HTTP Dasad PUSh DALA AP ...ttt st s a et e et e e e e e eeseeebesneene e e aneees 69
0o 0o o) P TRRS 69
F N o IRV £ o o SR 69
Resource structure and MEtNOOS ..........o.ei ettt eeneeneens 69
SEIVICE OPEIATIONS. ...ttt ettt et et b e s e it bt se e st eb e se e st eb e s e e st eb e seeae ek e e ebesb e e ebesbeneebeebennenen 69
PUSN TBLA. ...ttt bttt e bbb e ae e ae e e e e e e b e sa e eb e e aeen s e e et e bt eheebe e e e nnennens 69

(@ 01< = 110] 0 1o U=t 1 1110 o 1SS 69
REFErENCEA PrOCEAUIES .......ocuiiceieee ettt e te et e e e e s ae e te e teenteentesae e seenteeneesneennes 70
RESOUICES. ...ttt ettt ettt h et e b e b e R e e b e e et e e e s e e e ae e ehe e R e e R e e e e eReenR e e e b e e b e e reenesnnesmnennes 70
OVEIVIBIV ...ttt ettt bbbt e a e e e b e sh e eh e e bt ekt e ae e e e s b AE e eE e e bt eh e e aeen s et ene e e e nbesbeebesaeebe e e enbenneas 70
ResoUrCe: "PUS AElIVEIY URI ...ttt et et e st et ena e naesnaesreennees 70

(D= S'ei g o1 o] o [P SO T O RPP OO 70
RESOUICE DEFINITION. ... ettt sttt a et et se et estesee st e sneene e e eneees 70
Resource Standard MEthOUS..........cooiiiiiee e e 70
RESOUICE CUSIOM OPEIBLIONS .....cueviteeeiestirteieete sttt sttt se et sb e b bt se e eb s b s sesbeseeneenes 70
Custom operation WithOut 8SSOCIALEA FESOUITES ...........ceuerieeererieeetesteeete st et see et e et seee b seeseebeseeneenens 70
N T o= {3 RRSRSN 70
(D= =11V Lo o (= R TP UTOTPRURTURURPRRIN 71
S 0T LN T=o o = = 1Y 0= S 71
Simple data types and ENUMErELIONS ..........ccceiieieeiee e ese et eee s e e seesaeesae e e sreesreesressaesneesseeseens 71

LR TN <o 0= = LY 0= S 71
Service-specCific registration iINFOrMELION .........ceeuiicir e sraesrees 71
EITOr HANAIING ...t ettt b e et b et b e et b e et b e et bbb b e 71
LT 0T P RRRSUSR 71
(0 1ot Iy o P SRSSN 71
APPHICELTON EFTOIS. ...ttt bbb et b et b e e et b st s b e et eb e et b b 71
HTTP DESaA PUIl BEA AP ...ttt sttt s e e et a e e e e teseesbeeneene e e aneees 71
0o o o) PSRRI 71
F N IRV £ o] o PP P PR PP PRSPPI 71
Resource structure and MELNOAS ............ei it e neea 71
SEIVICE OPEIELIONS. ... .ecueeitieieeteeeseeseesteeste e et eeeeseeste e te e teastesseesseesaeeaseenseanseaseeaseeteaseeaseesseesseesseensennseenes 72
PUIT GBI ...t bbb et b e bt bt e e e s e e e seeeb e e bt ese e e et e besbeebe e e enneneen 72

(@ 01< = 110] 0 1o U=t 1 1110 o 1SS 72
REFErENCEA PrOCEAUIES .......ocueiceie ettt te st e sae e sae e te e teenteesaesae e teenteeneenneennes 72
RESDUICES.....c. ettt ettt ettt ettt e bt e s he e e be e e e ae e e b et e e ae e e eh st e eRe e e eh b e e e ane e ebe e e emeeeanneesnneennreesnneennnis 72
OVEIVIBW ...ttt et e ettt sttt et e s e se e e e se e et e eaeemeemee e emteseeeEeeaeaaeemeensensensansenseseeseesneeneeneenseseans 72
ReSOUICE: "PUll AElIVENY URI" ...ttt ettt eb e nnene 72
(D= S'ei g o1 o] o [P SO T O RPP OO 72
RESOUICE DEFINITION...... et sttt ettt e e besae e st e saeene e e eneees 73
Resource Standard MEhOUS...........oo i 73
RESOUICE CUSLOM OPEIELIONS .....c.veeiieiieesieeieeeee et e et este e e e e steseeseesaeesseesteenteenteesaesneesseenseensesnnesnes 73
Custom operation Without aSSOCIALEA FESOUICTES ........ccueeueeiereestieseeseseeseeseesreesseeeeereesseesse e seenseeeesneesnes 73
N0 0] o= (o]0 LT U U PRUPTURURPRRIN 73
(D= =11V Lo o (= R TP UTOTPRURTURURPRRIN 73
S 0T LN =o o = = 1Y 0= S 73
Simple data types and ENUMESGLIONS ...........ccciiiiieirieeere e b e 74
RE-USEA GBI TYPES. ...ttt b et b et b e e e b s b et b e s b e e eb e se e e et e sbe e ebesbenneneas 74
Service-specific registration iNfOrMELION ...........oieiiiririreere s 74
EITOr HANAIING ...ttt b e et b e et b et b et b et b e bt et b e 74
GBNEYEL ...ttt a et et et et e EeeRe e Re e Rt ea e et et e eEeeReeEeeaeeneeneenteaeeeeeeteeaeeseenneneearens 74
PIOLOCOI EITOFS ... .ottt ettt sttt s ae s e e et e seeebeseeeaeene e e enee e e nsesbeseeeneeneenseseens 74

ETSI



9 ETSI TS 104 231 Vv8.0.0 (2026-03)

7593 APPHICELTON EFTOIS. ...ttt bttt b et b e et b e et b st s b e et b e et b b 74
7.6 D= = o L= AN = P RSS 74
76.1 0o 0o o) RSP RRRSN 74
7.6.2 F N o IRV £ o o SR 74
7.6.3 Resource structure and MEtNOOS .........co.eiieeeeee ettt seesbe e eneeneen 74
7.6.4 SEIVICE OPEIBLIONS. ... cecteeiteeieeieeteseeseeseeste e et eeesseeste e teeateastesseesseesaeesseeseaseeaseeaseeteaseeasensseessenssennsennsennes 75
764.1 CrEate Aaa O fOY ...ttt bbb bbb aeeh et e e e b s b e be bt sbe e e e nee e 75
7.6.4.1.1 (@ o1< = (0] 0 e =t 1 1110 o 1SR 75
7.6.4.1.2 REFErENCEA PrOCEAUIES .......ocueieeiecieeee sttt e st e e esae e s ae e be et eenteesaesae e teenseeneenneennes 76
7.6.4.2 CANCE] HAEA OFTEN ...ttt e b bt e b ettt s e e et e sb e s bt eneebe e e enneneens 76
76421 OPEratiON AEFINITION. ...ttt bbbttt b e sb e n e 76
76422 REFErENCEA PrOCEAUIES .......ceecvitieetite ettt bbbt et b et s e b nn e ens 76
7.6.4.3 Notify data Offer terMINALION. ........coviiiieeee e et b e eb e seene 76
76431 OPEratiON AEFINITION. ...ttt bbbt bbbt b e sb e 76
7.6.43.2 REFErENCEA PrOCEAUIES ...ttt b et et b ettt b e enas 77
7.6.5 RESDUICES. ...ttt ettt ettt ettt e ettt e bt e ettt e R e e e b et e Re e et et e aae e e b et e eaneeabn e e amreeasbeesnneennreeenneenanis 77
7.65.1 OVEIVIBIV ...ttt ettt sttt h bt a e e b e ob e eh e e bt ek e e ae e e e s b AR e eb oo bt eh e e aeen s et ene e e e nbesbeebeebeebe e e enneneeas 77
7652 RESOUICE: "All ala OffEIS" ...t s e bbb e e 77
7.6.5.2.1 [0 1S (o) o 77
7.6.52.2 RESOUICE DEFINITION. ...ttt st sr e b sae s e s 77
7.6.52.3 Resource Standard MEhOUS...........c.oiiiiiie e e 78
7.6.5.24 RESOUICE CUSLOM OPEIELIONS .....cveeiieiieesieeiee e et e eteeste e e e e steseeseesaeesse e te e teenteeseesseessennseensesneesaes 78
7.6.5.3 Resource: "Individual data Offer" ..o e e 78
7.6.53.1 D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 78
7.6.5.3.2 RESOUICE DEFINITION. ... ettt et e besae e st e saeene e e eneees 78
7.6.5.3.3 Resource Standard MEthOUS..........cooiiiiieee e e e 79
76534 RESOUICE CUSIOM OPEIBLIONS .....cueveteeeiertereeieete sttt sttt se et sb e bbbt e eb s ebesnese b nneneenes 79
7.6.6 Custom operation WithOut 8SSOCIALEA FESOUITES .........cceueiierieeeriireeteste ettt st sr e se b e ese b e ebe e neenens 79
7.6.7 o 0] Tor= (o]0 LTS U TP URTURURPRRN 79
7.6.7.1 Notify data Of fer LErMINGLION...........ccieieee et e st e et e e e sraesneesreesaees 79
7.6.7.1.1 01 (o) o 79
7.6.7.1.2 RESOUICE DEFINITION. ...ttt e b e b sr e b et e e e s 79
7.6.7.13 Resource Standard MENOUS.............oiiiiii e e 80
7.6.8 D= 1= 1Y oo = USRS 80
7681 SITUCTUNEH QLA EYPES. ...ttt sttt ettt b et b bbb bt b e b st b b b e nn e ens 80
7.6.81.1 (@ oV USSR 80
7.6.8.1.2 Datatype: DaaOffEINTNFO. ..o 80
7.6.8.1.3 Datatype: DataOfferTerminatiONNOLifiCaLiON..........coveerieiririereer s 81
76814 Datatype: DataAvailabilityNOtifiCATON...........oiveiiiieirieree s 81
7.6.8.2 Simple data types and ENUMETELIONS ..........cccviieiee e ese e ee s e seesteesee e see e e sreesreesressaesneesseeseens 82
7.6.8.3 RE-USEA JALALYPES......eeieeeieeie ettt ettt et a e st et e e te e teesteentesneesneesseesneenseenseansesseennensreesenes 82
7.6.84 Service-specCific registration iNFOrMELION .........ceeviici e sreesrees 82
7.6.9 (0] =T o | T T 82
7.6.9.1 GBNENEL ...tttk h et E R bR bR e R e e R e R R SRt R e Rt R e e R e e e e Re R e beeheehe e e nnennens 82
7.6.9.2 PIOLOCOI EITOIS ...ttt bbb h et s b e bt bt e he e s et e s e e e et e s besbeebe e e enneneens 82
7.6.9.3 APPHICELTON EFTOIS. ...ttt bbb et b et b e e et b st s b e et eb e et b b 82
8 RAN OAM FElEEA SEIVICES ....cveiiiirieieeeieesie sttt sttt be sttt e et s bbb e s b et et e e e nnenre b es 83
8.1 Configuration MAaNBGEMENT AP .........ci ittt b e bbbt b e et b et eb e e 83
811 TNEFOTUCTION. ...ttt ettt b bt h et et e e eb e bt e aeeh e e s e b e re e eh e s Rt eh e eb e e st es e e e e e e ke sheebeeneennennens 83
8.12 F N IRV £ o] o PR OSP PP PP PRSP 83
8.13 Resource structure and MELNOAS ............ei it e neea 83
8.14 S VLo =T a o< = (0] 83
8141 Read CONFIQUIALiON GBLA.........eeieeieee et s e et e et e et e e e e eneesseenseenseeneesnaesreesnnes 83
81411 (@ 01< = (10] 0 o U=t 1 11110 o 1SR 83
81412 REFErENCEA PrOCEAUIES .......ceecvitieetite ettt bbbt et b et s e b nn e ens 84
8142 Write cONfiguration CRANGES ...........ciierieiite ettt ettt b et sb e et n e 84
81421 (@]l g 1 e g e = 1T aT] (oo FU USSP 84
81422 REFErENCEA PrOCEAUIES ...ttt bbbt b st b e ens 85
8.1.5 RESDUICES......c. ettt ettt ettt ae e ettt e s he e e b et e e ae e e ebe e e e ae e e eh et e aae e e eh b e e e ane e ebn e e emeeeabneesmneennneesnneennnis 85
8.151 OVEIVIBW ...ttt et e ettt sttt et e s e se e e e se e et e eaeemeemee e emteseeeEeeaeaaeemeensensensansenseseeseesneeneeneenseseans 85
8.152 RESOUICE: "IMIO™ ...ttt bbbt ae bt et e s e e e saeeb e eheehe e e e s e besaesbe e e ennennen 85

ETSI



8.1.5.21
8.1.5.2.2
8.1.5.2.3
8.1.5.24
8.1.6
8.1.7
8.1.8
8181
8.1.8.2
8.1.8.3
8.1.84
8.1.85
8.2
821
8.2.2
8.2.3
8.24
8241
82411
8.24.1.2
8.24.2
82421
82422
8.2.5
8251
8.25.2
8.25.21
8.25.2.2
8.252.3
8.2524
8.2.6
8.2.7
8.2.8
8.281
8.2.8.2
8.2.8.3
8.2.84
8.2.85
8.2.9
8291
8.29.2
8.29.3
8.3
831
832
8.3.3
8.34
8341
83411
8.34.1.2
8.34.2
83421
8.34.2.2
8.35
8351
8352
8.35.21
8.3.5.2.2
8.3.5.2.3
83524
8.3.53
8.3531

10 ETSI TS 104 231 Vv8.0.0 (2026-03)

D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 85
RESOUICE AEFINITION. ....c. ettt sttt e e et e steseeseesneenee e eneees 85
Resource Standard MEthOUS..........cooiiiiieee e e e 85
RESDUICE CUSLOM OPEIELIONS ... ettt sttt ettt sb e eb bbbt e e sbesn e eb b ese b e nnas 85
Custom operations WithOUt 8SSOCIBEEA FESOUITES..........coueuerrerieierterieeete st se s se st sre e ese b seeseebeseeneerens 86
N0 0] o= (o]0 LT U U PRURTURURPRRIN 86
(D= = 110 0 [ PO P PR O PRURTURURPRRIN 86
GBNENEL ...ttt bbb E bRt h e h e R e R e R Ee SRt R e Rt R e e R e e e e be R e be Rt ehe e e nneneens 86

S 0T LN T=o o = = 1Y 0= OSSR 86
Simple data types and ENUMErELIONS ..........ccceieeieeiee et eee st steeste e ee e e sreesreesressaessaesseeseens 86
RE-USEA GBI IYPES. ...ttt b et b e et b e s b e e bt b e e eb e sb e e ebesae e b e nbenneneas 86
Service-specific registration iNfOrMELION ...........oieiiiririreere s 86
FaUIt MANAEMENE AP ...ttt b et b et b et b b b e e st b b et bt b e en e e e e ens 86
0o 0o o) P TRRS 86
F N o IRV £ o] o SR 86
Resource structure and MEtNOOS ..........o.eieeieeee et s sbe e e eneeneen 86
S VLo oo o< (0] S 87
QUENY BIAIMNS......c.eeeitee ettt ettt et e et e et e see st e sae e ae e teenteeseeaseesseesseesseenseaneesneenseenseensennsenneesseesnnes 87

(@ 01< = (10] 0 1o U=t 1 11110 o 1S SR 87
REFErENCEA PrOCEAUIES .......ocuieceiecieetee sttt et et e e st e s re e te e teenteestesae e teenteeneenneennes 87
Change aarm aCknowledgemMeNnt SEALE.........ceiveieeiee et esraesreennees 88

(@ 01< = 110] 0 Io U=t 1 1110 o 1SR 88
REFEFENCEA PrOCEAUIES ...ttt bbbttt b st b s nbe st 88
RESDUICES......c. ettt ettt ettt e e bt e e he e e be e e e ae e e ebe e e e ae e e eR st e ea e e e eh bt e eane e ebn e e emeeeanneesmneennneesnneennnis 88
OVEIVIBIV ...ttt ettt e sttt ae et e st e s e se e e e seeebe e et eaeemee e emteseeebeaseeaeeneensensensenseneeseeseesneeneeneenseseens 88
RESOUICE: "ALBIN TSt .t e ettt e st e be e ebeeneenee e e tesbeseesseeneenseneens 89

D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 89
RESOUICE AEFINITION. ... ettt sttt et e e et e sbeseesbesneene e e eneenes 89
Resource Standard MENOUS...........coiiiiii e e 89
RESOUICE CUSLOM OPEIGLIONS .......cteeieeieeieieesee st esteesteeteetesseesseesseesseesseeseenseessessanssaessennsesnsesnessnes 90
Custom operations Without aSSOCIALEA FESDUITES.........eciueerieeieeeeereesteeseesieeseesseeseeseesseesseeseessesssessssneesnes 90
N0 0] o= (o]0 LT U U PRUPTURURPRRIN 90
DEIAIMOTEL ...ttt bbb et bt h e eb e e ae e st e e e Rt bt Rt b e e Re e Rt e e e R e b sheebe e e enneneen 90
LT 0T P RRRSUSR 90
SITUCTUNEH QLA EYPES. ...ttt sttt ettt b et b bbb bt b e b st b b b e nn e ens 90
Simple data types and ENUMESGLIONS ...........ccciiiieeiree e benn e 20
RE-USEA GBI LYPES. ...ttt et b ettt e e bt s b et b e s b e e eb e se e e et e sbe e ebesbennenea 90
Service-specific registration iNfOrMELION ...........oieiiiririreere s 90
EITOr HANAIING ...ttt bbbt b e b e et e b e et bbb n e 90
GBNENEL ...t h bt E e E bbb h R e e e e R R SRt eE e Rt R e e Rt e e e be R e beeheehe e e ennennens 90
PIOLOCOI EITOIS ...ttt h et s e e bt bt e he e st et e s e e e e b e besbeebe e e ennenneas 90

F N o] o Yo 1 o o T = ] PR 90
Configuration schemainfOrMation APl .........ocooe ittt e st e eraesnaesreenneas 90
TNEFOTUCTION. ...ttt ettt b bt h et et e e eb e bt e aeeh e e s e b e re e eh e s Rt eh e eb e e st es e e e e e e ke sheebeeneennennens 90
F N o IRV £ o] o P OSSOSO PP PR PRSPPI 91
Resource structure and MEtNOOS .........ooeiieeee ettt st e e e neeas 91
SEIVICE OPEIGLIONS. ...ttt ettt ettt sttt b et e et eb e se e st eb e se e s e eb e se e st e b e saeaeeb e sb e e eb e s b e e ebesbeneebenbennenea 91
Get all SChemMainfOrMBHION .........coiieie et sttt e e eeseesbesneene e e eneeneen 91
OPEratiON AEFINITION.....e.eeeiitieeiiet bbbttt e et b et b b 91
REFEFENCEA PrOCEAUIES ...ttt bbbttt b st b s nbe st 92

Get Individua schemainformMation............coeeieiiie et neen 92

(@ 01< = (10] 0 o U=t 1 11T o) o 1SS 92
REFErENCEA PrOCEAUIES .......ocueeeeiecieetie ettt et te et e e s e s ae e be et eenteesaesae e seeneeeneenneennes 93
RESOUICES. ...ttt sttt ettt h et h e b e Rt e b e e et e e e s e e e ae e she e R e e R e e et eReenR e e e b e e b e et e e neennesnnesnes 93
OVEIVIBIV ...ttt ettt b e b bt a e e b e sh e eh e e bt ekt e ae e e e s b SR e eb e e bt eh e e aeen s et ene e e e nbesbeebesaeebe e e enneneens 93
Resource: "All sSchema information” ..o e sb e 93
(D= S'ei g o1 o] o [P SO T O RPP OO 93
RESOUICE DEFINITION...... ettt et seesnesbesaeene e e eneees 93
Resource Standard MEhOUS..........coo i 93
RESOUICE CUSIOM OPEIBLIONS .....eueveteeeiesteseeieete sttt sttt e e sb et b s bt se e ebe s b s ese b e ene e 93
Resource: "Individual schemainformation™ ..o e 93
(D= S'ei g o1 o] o [P SO T O RPP OO 93

ETSI



11 ETSI TS 104 231 Vv8.0.0 (2026-03)

8.35.3.2 RESOUICE DEFINITION...... ettt et et sae e b e saeene e e eneees 94
8.3.53.3 Resource Standard MEhOUS..........coo i 94
8.3534 RESOUICE CUSIOM OPEIBLIONS .....cueviteeeiestirteieete sttt sttt se et sb e b bt se e eb s b s sesbeseeneenes 94
8.3.6 Custom operations WithOUt 8SSOCIBEEA FESOUITES..........coveuerterieierterieeete st se st se st e esesbeseeseebeseeneerens 94
8.3.7 N T o= (L3P 94
8.3.8 Dz = 1100 [ TP TR O PRURTURURPRRI 94
8.3.8.0 OVEIVIBIW ...ttt sttt st s et s e e sttt s e e st et e s e e st e bt e e en e e b e b e n e e bt e b et e s et en e s b e s s e s e e beseeneebenennsenn 94
8.38.1 (D 7= I 0 < o 1 = SR 94
8.3.8.2 Simple data types and ENUMErELIONS ..........ccceieeieeiee e ese et eee e seesteesae e see e e e e s reessessaessaesseeseens 95
83821 INEFOOUCTION ...t e bbbt e e s et b s aeeb e et e e b e sbeebesaeene e e e e nes 95
83822 SIMPIE TBLATYPES. ...ttt bt b et b et b b se b et b et b e b 95
8.3.8.2.3 [ 00T = 1 o] P 95
8383 RE-USEA GALALYPES. ...ttt b et b et b e e e b s b et b e s b e e eb e se e e ebesbe e ebenbennenea 95
8.39 EITOr HANAIING ...t ettt b e st b e et b et b e et b e bbb 95
8.391 GBNEYEL ...ttt a et et et et e EeeRe e Re e Rt ea e et et e eEeeReeEeeaeeneeneenteaeeeeeeteeaeeseenneneearens 95
8.39.2 L (0T ot 0 I o SRR 95
8.3.9.3 APPIICALTON EITOIS.....cniiitietee ettt bbbt e b et s b e e e e b e e b saees e e e e e e 95
9 AL TEIAIEO SENVICES ..ottt te et e s te s se e tesbe et e seeeseeseseeeneebesseensesseeneessesneensesseeneens 96
9.1 N o0 1T YA == 1= .1 g N S SS 96
911 TNEFOTUCTION. ...ttt ettt b bt h et et e e eb e bt e aeeh e e s e b e re e eh e s Rt eh e eb e e st es e e e e e e ke sheebeeneennennens 96
9.1.2 N o IRV £ o o R 96
9.13 Resource structure and MEtNOOS ..........oviieeeeee ettt s sbe e eneeneens 96
9.14 SEIVICE OPEIGLIONS. ... ettt sttt sttt b et b et s e e st b se e st eb e se e s e e b e se e st e b e seeae e bt sb e e ebesbe e ebesbeneebesbennenea 97
9141 QuEry AL PoliCy tYPe IdENEITIENS. ...cueitiece it 97
91411 OPEratiON AEFINITION.....e.eeeiitieeeiet bbbttt bbb et b b 97
9.14.1.2 REFErENCEA PrOCEAUIES .......ocueiceiecieetee sttt te et e sae e s re e te e teenteestesae e teeneeeneesneenaes 98
9.1.4.2 (@ 0TS Y N I oo oy 1Y/ = S 98
91421 (@ 01< = 110] 0 1o U=t 1 1110 o 1SS 98
9.1.4.2.2 REFErENCEA PrOCEAUIES .......oceeieeiecieecee sttt te et e e e e e s ae e te e e enteentesae e teenseeneesneennes 98
9.1.4.3 (O 0TS VAN I oo oy Y Lo (= (1= TS 98
91431 (@ o1< (0] 0 o U=t 1 1110 o 1SS 98
9.143.2 REFEFENCAA PrOCEAUIES ...ttt bbbt et b e a et b e b e e 99
9144 CrEALE AL POLICY ittt b e bt bbbt b et bt e n bbb n e ens 99
91441 (@]l g 1 e g e = 1T aT] (oo FU USSP 99
91442 REFErENCEA PrOCEAUIES ... .ottt ettt bbbt et b e et se e b b nneneas 100
9.145 QUENY AL POLICY .ttt sttt sttt e et b e et b e s b e bt b e e bt s b st eb e e b e se e st sb e e eb e s b e e ebeebeneeneas 100
91451 OPEratiON AEFINITION. ... ettt b bbb bbb e b e ens 100
9.1.45.2 REFErENCEA PrOCEAUINES ... ..ottt e e et e e tesaesaeesseesre e teenseenaesnaesreenneas 100
9.1.4.6 L o0 = (S AN oo o, 100
9.1.4.6.1 (@] o1< = 110) 0 1o =t 1 1110 o 1 100
9.1.4.6.2 REFErENCEA PrOCEAUINES ... ..e ettt ettt e e te s e e sreesseesse e teensesnaesnaesreesneas 101
9.1.4.7 (D1 = (AN I oo oY 101
91471 OPEratiON AEFINITION. ... c.ectiitieetit et b et a bbb b b nn e ens 101
9.14.7.2 REFErENCEA PrOCEAUIES ...ttt ettt et b e et e e b e b nneneas 102
9.14.8 QUENY AL POLTCY SEBLUS. ....e.veueetieeeeterteeete sttt sttt ettt et et e et eb e sb bbb e seebe e eb e s b e e ebesnenneneas 102
9.148.1 OPEratiON AEFINITION... ..ttt b bbbt e st b e b e b e e ens 102
9.148.2 REFErENCE PrOCEAUIES ...ttt ettt bbb et b e et se et b e b nneneas 102
9.149 SUDSCITDE AL POLICY SEALUS.....cvevieetirtee ettt ettt et eb e bbb b e b b neeneas 102
9.1.49.1 (@] o1< > 10) 0 1o =t 1 1110 o 1 102
9.1.4.9.2 REFErENCEA PrOCEAUINES ... ..ottt ettt e e te e aesaeesseesse e teensesneesnaesseesneas 103
9.1.4.10 Update AL policy Status SUDSCIIPLION........cciuieie et s ne e 103
9.1.4.10.1 (@] o1c > 110) 0 1o U=t 1 11110 o 1 103
9.1.4.10.2 REFErENCEA PrOCEAUIES .......oceeeceeeeeeeetee sttt e e te s ae e e sreesreesse e teenseeneeesaesneesneas 104
9.1.4.11 Query A1 policy StatUS SUDSCITPLION ......veiieieiesieeseesieeste e s et et e e e eestesaesaesseesreesaeeseeseesseenseensenns 104
914111 OPEratiON AEFINITION... ..ttt b e bt et se e bt e e b e 104
914112 REFErENCEA PrOCEAUIES ...ttt ettt bbbt b et se e b b neeneas 104
9.14.12 UNSUDSCIINE AL POLICY SEBLUS. ... ..veueeeeieiete ittt sttt st b e 104
914121 OPEratiON AEFINITION... ..ttt b e bt et se e bt e e b e 104
914122 REFErENCEA PrOCEAUIES .........eitiieiiete ettt bbbt st b et a e b e b nneneas 105
9.14.13 NOLtiIfy AL POlICY SIALUS ChANGES. . ... ccveeeueetirieeete sttt sttt 105
9.1.4.131 (@] o1c > 110) 0 1o U=t 1 11110 o 1 105

ETSI



9.14.13.2
9.15
9.151
9.1.5.2
91521
9.1.52.2
9.1.523
9.1524
9.153
9.153.1
9.1.53.2
9.1.533
9.1.534
9.1.54
9.154.1
9.1.54.2
9.1.54.3
9.1.54.4
9.155
9.1.55.1
9.1.55.2
9.1.55.3
9.1.554
9.1.5.6
9.1.5.6.1
9.1.5.6.2
9.1.5.6.3
9.1.5.64
9.157
9.157.1
9.1.5.7.2
9.1.5.7.3
9.1574
9.1.58
9.1.581
9.1.5.8.2
9.1.5.8.3
9.1.5.84
9.16
9.1.7
9171
91711
91712
9.1.7.1.3
9.18
9.181
91811
91812
9.1.81.3
91814
9.1.815
9.1.8.1.6
9.18.17
9.1.82
91821
9.1.822
9.1.8.23
9.1.83
9.1.84
9.1.9
9.191
9.1.9.2

12 ETSI TS 104 231 Vv8.0.0 (2026-03)

REFErENCEA PrOCEAUIES ...ttt b et b et b bt se e b b nneneas 106
RESDUICES. ...ttt et e st e et e et et e b e e ea ke e e ase e e abe e e ne e e be e e st e eabeeaneeeabeeeanneeanneennnee e 106
L@ oV R 106
RESOUICE: "All AL POIICY TYPES" ...ttt et ettt et 106
D= S'wi g o1 [o] o [P SEUEPS PSPPSR PP PTURPRPRN 106
RESOUICE DEFINITION. ... ettt b e et sb e se e 106
Resource Standard MENOUS..........ccoiiiireeee e e 106
RESOUICE CUSLOM OPEIELIONS .....ccuveevieiteesieesieesteesteeeeeeesteesteesee e estesseseesseesseasseenseenteensessansseesses 107
Resource: "Individual AL POIICY LY PE" ..veiieee ettt nneas 107
(01 o) o USSR 107
RESOUICE DEFINITION. ... ettt et besaesae e eneeseeneas 107
Resource Standard MEthOUS..........coi it 107
RESOUICE CUSIOM OPEFBLIONS ... .cueeveveeetirteseeieste sttt sttt et ebe et et sb e bttt se b seese b seebesbennenens 108
RESOUICE: "All AL POIICIES" ...ttt ettt b et b et b e bbb 108
D= S'ei g o1 [o] [PPSO PRSP URPTPURPPRN 108
RESOUICE DEFINITION. ...ttt e e et be e sae e e eneeneeneas 108
Resource Standard MENOUS..........cc.oiiiiieee e e 108
RESOUICE CUSLOM OPEIELIONS .....ccuveceeeiieesieesieesteeseeete et e steesteesee e estesseseesseesseesseenseenseensessansseesses 109
Resource: "INdividual AL POIICY™ ....oo ettt e et esnaesraesneas 109
(01 o) o USSR 109
RESOUICE DEFINITION. ......eiuieeiiie e e et b b et sb e sn e 109
Resource Standard MENOUS..........cc.oiiiiree e e 110
RESOUICE CUSIOM OPEFBLIONS ... .eeeveveeetisteseeieste sttt eb et eb e e e b b et sb e st bt b e esesbeseebesbenneneas 111
Resource: "Individual AL POLICY SEALUS" .......coiiiiririeieiree et b 111
D= S'wi g o1 [o] o [PPSO U TP STUPTPTPTURPRPRN 111
RESOUICE DEFINITION. ... ettt se et besaesae e e eneeneeneas 111
Resource Standard MEthOUS..........coo i 111
RESOUICE CUSIOM OPEFBLIONS ... .cueeveveeetirteseeieste sttt sttt et ebe e se et sbese b b st besbe e esesbeseebesbeneeneas 111
Resource: "All AL policy Status SUDSCIHPLIONS .........ccveiieieeieerie e see e et e e sre e see e 112
(015 o) o USSR 112
RESOUICE DEFINITION. ... ettt e b e bbb sn e 112
Resource Standard MENOUS..........cc.oiiiiree e s 112
ReSOUICE CUSLOM OPEIELIONS ......cuveeveeiieesieesieesieesieete et esteesteesee e estessesaesssesseasseenseenseensessansseesses 112
Resource: "Individual AL policy Status SUDSCIIPLION" ........covciiirieeee e 113
D= S'wi g o1 [o] [PPSR SS PRSP RTPRPURPRPRON 113
RESOUICE DEFINITION. ... ettt re e e et besaesae e e eneeneeneas 113
Resource Standard MEthOUS..........coiiiiieee et 113
RESOUICE CUSIOM OPEFBLIONS ... .c.eeveveeetisteseeieste sttt ettt eb e e se bt se bt sb e st st b e esesbeseebesneneenens 114
Custom operation WithOut 8SSOCIALEA FESOUITES .........cceuerieerierieente ettt sbe e se e 114
(N0 0] o= (o]0 L OO PR PRSPPI 114
Resource: Policy status change NOtifiCatIiONS ..........c.ccueiieiiiiiece e 114
(01 o) o USSR 114
RESOUICE DEFINITION. ... ettt e b bbb nn e 114
Resource Standard MENOUS..........cc.oiiiiieee e 114
(D= =11V Lo o (= E OOV USSP 115
SITUCTUIE JBEAEYPES. ...ttt ettt sttt et et b e et eb e se e st b e se et e e eb e b e e ebesbenneneas 115
L@ oV SR 115
Datatype: Policy TypelnfOrMation ..ot neene 115
Datatype: POliCYINFOrMELION .......covcuiiirieiie ettt 115
Datatype: PolicyObjeCtiNfOrMELiON.........ccceiiiieerieieereese et eene s 115
Datatype: PolicyStalUSSUDSCIIPLION.........cciiiiiieiericcete ettt 116
Datatype: A1PolicyStatusChangeNOtifiCaliON ..........ccceveeverieicee e 116
Datatype: SUDSCHiptioNSLALUSOD]ECL .......ccvieieeiicie ettt eraesreennees 116
Simple data types and ENUMENELIONS ..........cccuveiiiieiie e s e e e e ee e e e e sreesaeesesaesneenseereens 117
INEFOOUCTION <.ttt bbb bbb s heea e e e s e b sreeb e e neenee e ennas 117

S T o1 L= 0 = = Y - 117

[ 00T = o SRS 117
RE-USEA GALATYPES. ...ttt ettt b e et b e et b b se bbb e e et b s b et b b e 117
Service-specific registration iNfOrMELION ...........oreiriieiiereereee e 117
EITOr HANAIING ...t b et b et b bbb 117
LT 0T R 117
(0 (o0 Iy o 117

ETSI



13 ETSI TS 104 231 Vv8.0.0 (2026-03)

9.1.93 APPIICELTON EFTOIS. ...ttt b et bbb bbb 117
10 AI/ML WOFKFIOW SEIVICES .....eeueeeieieeiieie sttt sttt b e st sttt b st be st e e 118
10.1 y A L g qTa T [ I = o 1 = 1o 1A S 118
10.11 110 o (0o (o] AU P PP USSR 118
10.1.2 F N I = Lo o TR 118
10.1.3 Resource structure and MELNOAS ............oi i 118
10.1.4 SENVICE OPEIALIONS. ... eeieeeiteete et ee st e stee st e e s e e tesseesaeesaeesseeseesseesaesseesseesseeaseenseaneesneesseeseenseenseensenneessensnens 119
10.1.4.1 Register Model iNfOrMELION. ..........eiiiieeie e et e s e s re e re e reeneenneenes 119
101411 OPEratiON AEFINITION... ..ttt b e b e et se bbb b e ens 119
10.14.1.2 REFErENCEA PrOCEAUIES ...ttt ettt bt b et e e b b neeneas 120
10.14.2 Deregister MOdel iNfOrMBLTON .......c.ciiiiiiii ettt 120
10.14.21 OPEratiON AEFINITION... ..ttt b e b e et se bbb b e ens 120
10.14.2.2 REFErENCEA PrOCEAUIES .......cveiiiite ettt et et b e b et 120
10.14.3 Update MOodel INFOIMELION .........oiviiiiieiie et ettt 120
10.1.4.3.1 (@] o1c [ 0] 0 o U=t 1 11110 o 1 120
10.1.4.3.2 REFErENCEA PrOCEAUIES .......oceiceeiceieetees ettt e e e te s e e e sreesaeesseenbeeneeeneeenaesraesnnas 121
10.1.4.4 (@U1= VA 7ol (= I T o1 0] 1 7= 1 o o OSSP 121
10.1.4.4.1 (@] o1c > 110) 0 1o U=t 1 11110 o 1 121
10.1.4.4.2 REFEreNCEd PrOCEUUIES .......ccueeiieieceieeee ettt te et e et et teestesaaesseesaeesaeesseeseesneesseenseensenns 122
10.1.5 RESOUICES. ...ttt ettt s e bbbt s e e s he e s R e e sR e e Rt e et e an e e ReeeR e e b e e b e e s e e e e sanesaeenneenreenreens 122
10.15.1 L@ oV 122
10.1.5.2 Resource: "Registered model regisStrations” ..........cccoeveiierieineree e 122
10.1521 D= e g o1 [o] o IO TSP ST U TP STURTP PSP 122
10.1.5.2.2 RESOUICE DEFINITION. ... ettt sttt a e e e e et beseeseeeneeneeneeneas 122
10.1.5.23 Resource Standard MEthOUS..........ooo it 122
10.1.5.3 Resource: "Individual registered model registration” ............cccoceieeiieereese e e 123
10.153.1 )15 o) o USSR 123
10.1.5.3.2 RESOUICE DEFINITION. ......eiuieieeee et e bt sa e sb e ae e nn s 123
10.1.5.3.3 Resource Standard MENOUS..........cc.ooiiiii e e 123
10.1.5.34 RESOUICE CUSLOM OPEIELIONS .....ccuveeveeteeieesieeteeseeseesreestees e e e e e etessaesaesseesseesseenseenseeneessansseessees 124
10.1.6 Custom operation Without aSSOCIBLEA FESOUICTES ........cceerveerrieieeieeieseeseesteesteeeeseeseesseesseeseessesseessesssees 125
10.1.7 [N 1 o= (]3RSR 125
10.1.8 D= 1= 1Y oo = PP 125
10.1.8.1 SITUCTUNE JBEA LYPES. ...ttt sttt ettt ettt b e se b bt b e sb e se bt sb e se e st sb e e eb e s b e neebesbeneenens 125
101811 L@ oV RS 125
10.1.8.1.2 Datatype: Model RelatedI NfOrMELioN .........cooiveiiirieisereesie et 125
10.1.8.1.3 Datatype: MOTEITU. ...ttt ettt et b e eb e b e b neene s 125
10.1.8.14 Datatype: Model INfOrMELION .........cccviieiee e e st e e e s re e teenteeneesraesreesneas 125
10.1.8.15 DAtatyPe MELAD@IA. ... ...eeeeerieeeterieiete ettt sttt st se et e e st beseesesteseebesee e eneebeneeneas 126
10.1.8.1.6 LI 0 =1 01V 0] 0= o 126
10.1.8.2 Simple data types and ENUMETELIONS ..........cccveiireie e s e e ee e e e e sreesaeeseseesneenaeenseens 126
10.1.8.21 ENUMEIELIONS. ...ttt bbb b et bt s bt eb e e ae e s e b e sresbesaeene e e ennas 126
10.1.9 EITOr HANAIING ...t bbbttt b et b bbb 126
10.19.1 LT T 126
10.1.9.2 (010 ot Iy o S 126
10.1.9.3 APPIICELTON EFTOIS. ...ttt bbb bbbt bbb st b bbb 127
10.2 AI/ML MO GiSCOVENY AP ..ottt ettt eb e et b e et et e et et esee e eb e s b e e ebesbesrenea 127
10.2.1 100 1o (o o SR 127
10.2.2 F N I = Lo o TR 127
10.2.3 Resource structure and MELNOAS ............oi i e 127
10.2.4 SENVICE OPEIALIONS. ... eeieeeieeeteeteee st e st e s e e s e e tesaeesaeesseesseeseesseaseeaseesseesseeaseenseaneesseesseeseenseensennsenneessensnens 127
10.24.1 DiSCOVEr AI/ML MOGEIS ...ttt ettt e et et sr bbb nne e 127
10.24.1.1 (@] o1c > 10) 0 Io U=t 1 1110 o 1 127
10.2.4.1.2 REFErENCEA PrOCEAUIES .......oceeceeeceieetee ettt et e e e e e te s e e e sreesreesseenteenseeneeenaessaesneas 128
10.25 RESDUICTES. ...ttt ettt e bt e et e sttt e bt e sttt e ne e eab et e ase e sk et e be e e abe e e neesabeeeneeebeeennneesnneannneens 128
10.25.1 L@ oV 128
10.25.2 Resource: "All registered MOCEIS" ... bbb et 128
102521 D= e g o1 [o] o IU TSP P TSRO TP PTURTPPPURPRPRN 128
10.25.2.2 RESOUICE DEFINITION. ... ettt e e e et e besaeseeeneeneeneeneas 128
10.25.23 Resource Standard MEhOUS..........ooiiiieeeeee et 129
10.25.24 ResouUrce CUSIOM MELNOUS.........c.oiiiiiee e et e 129

ETSI



10.2.6
10.2.7
10.2.8
10.2.8.1
10.2.8.1.1
10.28.1.2
10.2.8.2
10.28.2.1
10.28.2.2
10.2.8.2.3
10.2.9
10.29.1
10.2.9.2
10.2.9.3
10.3
10.3.1
10.3.2
10.3.3
10.34
10.34.1
1034.11
10.34.1.2
10.3.4.2
10.34.21
10.3.4.2.2
10.3.4.3
10.34.31
10.3.4.3.2
10.34.4
103441
10.34.4.2
10.3.5
10.35.1
10.35.2
10.35.21
10.35.2.2
10.35.2.3
10.35.24
10.35.3
10.353.1
10.3.5.3.2
10.3.5.3.3
10.35.34
10.3.54
10.354.1
10.35.4.2
10.35.4.3
10.3.5.44
10.3.6
10.3.7
10.3.7.1
10.3.7.1.1
10.3.7.1.2
10.3.7.1.3
10.3.8
10.38.1
10.3.8.1.1
10.3.8.1.2
10.3.8.2
10.3.8.21
10.3.8.2.2
10.3.8.2.3

14 ETSI TS 104 231 Vv8.0.0 (2026-03)

Custom operation Without 8SSOCIALEA FESOUITES .........ccceuerieeeierieeete ettt sttt be e 129
[N 1 o= {03 129
D= 1= 1Y oo = PP 129
SUTUCTUNEH JBEA EYPES. ...ttt ettt ettt b et b e b e bt b e e bt b se bt b e se e st sb e e eb e s b e e ebesbeneeneas 129

L@ oV S 129
Datatype: Model RelatedI NfOrmMation...........c.ccveeeerieiieie et e e e 129
Simple data types and ENUMETELIONS ..........cccuveiireie e s se e e e ee e sreesreesaeene e e sneenseeseens 130
NEFOOUCTION ...t s b bttt et bt eb e bt e st et et et e b e sbeeb e eneenee e e nas 130

S o= = = Y 1 130
ENUMEIELIONS. ...t e b ettt b bbbt sae b e e et e b e sbeeb e s aeene e e ennas 130

EITOr HANAIING ..ottt b bbbt be e 130
LT 0T 130
010 ot 0 Iy o 130
APPHICELTON EFTOIS. ...ttt bbb bbbt b st b bt b e b 130
AI/ML MOE] TraiNiNG AP ...ttt ettt et b e et b e e bt b e se et e sb e e ebesbeseenesbeseenea 130
100 0o (o) o S 130
L o IRV £ o] o USSP PP UR USSP 130
Resource structure and MELNOAS ............oo i e 131
SENVICE OPEIALIONS. ... eeieeeiteete et ete et e st ee st e e s e e stesaeeseesaeesse e seesseasaesseesseesseesseenseeneesneesseeseenseenseensennenssnnsnens 131
Request AI/ML MOEl traiNING ......ccveieeieeie e see e st sa et e e s e sreeste e seeseesesneeenes 131

(@] o1c > 110) 0 o U=t 1 11110 o 1 131
REFErENCEA PrOCEAUIES .......oceeceeeceeeetees ettt e e tesae e e sreesreesseenbeenseeneesnaesneesneas 132
Cancel AI/ML MO traiNiNG.......cceiiieeiiiieieesere ettt b e e b saenneneas 132
OPEratiON AEFINITION... ..ttt a et se e bbb e e s 132
REFErENCEA PrOCEAUIES ... ..ottt et b et b et b et a e b b nneneas 133

Query AI/ML model training jOD SEALUS.........ceiterieiriireeiese sttt er e s 133
OPEratiON AEFINITION... ..ttt a et se e bbb e e s 133
REFErENCEA PrOCEAUIES ...ttt et b e bt et b e eb e e e b srennene s 133
Notify AI/ML model training job Status Change ...........ocveiieiieie e 133

(@] 01c (0] 0 Io U=t 1 11110 o 1 133
REFErENCEA PrOCEAUIES .......oceeceeeceeeetees ettt e e tesae e e sreesreesseenbeenseeneesnaesneesneas 134
RESOUICES. ...ttt ettt ettt h e et e e s s e e s he e £ R e e sR e e Rt e st ean e eRe e eR e e s b e e b e e aneeanesnnesaeenneenreenneens 134
OVBIVIBIV ...ttt etttk bt bt h e et e bt e h e eh e e h e ek e e e e be AR e e b e AR e eh e e he e e e n b e e e b e b e sheebeeaeene e s entenes 134
Resource: "All AI/ML model training JODS" .........cooiiieiiiiieese e 134
D= e g o1 [o] o [PPSO ST PP PTURTPPTURPRRN 134
RESOUICE DEFINITION. ... ettt sttt ettt sae e e e e eneeneeneas 134
Resource Standard MEhOUS..........oooiiiieeeee et 135
ResSOUrce CUSEOM MEINOUS. ..ot eneas 135
Resource: "Individual AI/ML model training job"...........ccoiiiie e 135
015 (o) o U 135
RESOUICE DEFINITION. ......eiuieieeee et e bt sa e sb e ae e nn s 135
Resource Standard MEhOUS..........cc.ooiiii e e 136
Resource CUSIOM MELNOUAS...........oiiiieee et s 136
Resource: "Individual AI/ML model training job StatUS'.........ccccveeeieeieere e 136
015 o) o U 136
RESOUICE DEFINITION. ... ettt sttt a e e e e et beseeseeeneeneeneeneas 136
Resource Standard MEhOUS..........ooiiiieeeeee et 136
ResSoUrce CUSEOM MELNOUS........couiieieieee et ne e 137
Custom operation Without 8SSOCIALEA FESOUITES .........cceueiueerierieiete ettt 137
[N 1 o= {3 137
Notify training jOD StALUS ChANGE .......coveiieireece bbb 137
01 o) o U 137
RESOUICE DEFINITION. ......eiuieieeee et e bt sa e sb e ae e nn s 137
Resource Standard MENOUS..........cc.ooiiiii e 137

(D= =11V Lo o (= EO TPV USOSPT 137
S 0T LN =0 0= = 1Y 0= S PS 137

(@ oV P ST 137
Datatype: TrainingJODINFO. ........coueiiiiiieee et 138
Simple data types and ENUMESLIONS...........cuiiieiiereeee e be e seeneas 138

(@ oV P ST 138
SIMPIE TBEAEYPES. ...ttt b et b et b bbbt bbbt bbb e ens 138

T 00T = o PSS 138

ETSI



15 ETSI TS 104 231 Vv8.0.0 (2026-03)

10.39 EITOr HANAIING ...t b ettt bbbt b b 138
10.39.1 GENENAL ...ttt sttt sttt s et et e ae et e ea e R e Eenaeae R e et eR e Eesae Rt R e et et eteete e eReeteneetentenaeneas 138
10.3.9.2 010 ot I o 138
10.3.9.3 APPHICELTON EFTOIS. ...ttt bbbt bbbt bt b st b bbb 138
104 AI/ML MOdel deploymMENT AP ...t b bbb bbb b b seenea 138
104.1 110 o (0o (o] AT UR USSR 138
10.4.2 F N I = Lo o TSRS 139
104.3 Resource structure and MELNOAS ..o e 139
10.4.4 SENVICE OPEIALIONS. ... eeieeeieeeteeteee st e st e s e e s e e tesaeesaeesseesseeseesseaseeaseesseesseeaseenseaneesseesseeseenseensennsenneessensnens 139
10.4.4.1 Request AI/ML Model deplOyMENL.........cooceieeiieriere ettt et enae s e aeenee e 139
104411 OPEratiON AEFINITION... ..ttt bbbt se bbb b e ens 139
1044.1.2 REFErENCEA PrOCEAUIES ... ..ottt b et b et b e eb e s e e b b nneneas 140
104.4.2 Notify AI/ML model deployment SLAEUS CRANGE. ..........eiiirieirierieerie e e 140
104421 OPEratiON AEFINITION... ..ttt b et eb et bene s 140
104422 REFErENCEA PrOCEAUIES .........eitiieiiete ettt bbbt st b et a e b e b nneneas 141
1045 RESDUICES. ...ttt sttt et ettt e bt e s ettt e be e ea ke e e ase e et e e e be e e ket eneeeabeeaneeebeeeaneeesnneennneens 141
10.45.1 OVEIVIBIW ...ttt sttt stttk s b et et et e s e eb e e b e s e e bt e b e se e st e be s e e Rt ebese e st et ene et e sbe e ebenbeneesentesennens 141
10.45.2 Resource: "All AI/ML model deployment” ...........coooieiieiece et 141
1045.2.1 )1 (o) o USSR 141
104522 RESOUICE DEFINITION. ......eiieeieeee bbb bt sa e sb e sn e 141
10.45.2.3 Resource Standard MEhOUS..........c..ooiiiii e e 141
1045.24 Resource CUSIOM MELNOUAS...........oiiiee e e e 142
10.4.6 Custom operation Without 8SSOCIALEA FESOUITES .........cceueiueeriereeeete ettt sttt 142
104.7 [N 1 o= (]3RSR 142
104.7.1 Notify AI/ML model deployment SLAEUS CRANGE. ..........ciririeirierieeeie e e 142
104.7.1.1 OVEIVIBI ...ttt sttt ettt et e e te e e beeebe e be e beeateeasesaeesaeeaaeeabeenbeenbeeabesstesbeesbaesbeeseenseenneanns 142
104.7.1.2 RESOUICE DEFINITION. ... ettt sttt ettt sae e e e e eneeneeneas 142
10.4.7.1.3 Resource Standard MEhOUS..........oooiiiieeeee et 142
10.4.8 D = 11/ o o [ OSSPSR 142
10.4.8.1 S 0T LN =0 0= 7= 1Y 0= O PS 142
10.4.8.1.1 L@ YT T P PST 142
10.4.8.1.2 Datatype: Model DeploymentiNfOrmation............uecveeeieniesiee e 142
105 AT/ML MOE] FEIITEVE AP ...ttt b e et bt he b et et e b b nbeeae e e e nne e 143
1051 100 0o (o) o S 143
10.5.2 F N o IRV £ o] o OSSP 143
10.5.3 Resource structure and MEthOUS ..........ooiiieie e e 143
Annex A (normative): OPENAPI SPECITICALIONS ......cueriiieiieirieiertee e 144
N = 0T PR 144
Al1l OVEIVIBIW ..ttt ettt e e et e s te e s te e steeate s aeeeaeeebe e beeabeeaseeseesheesheesbeeaseenseeaeeeseenteenbeeasesseesbeesbeesteenseennennns 144
A.l2 CommOoN SChEMES FOI JENEIEI USE........couiiiiitirieiet ettt bbbttt bt b e n e 144
A.l21 [F gL o0 ¥ T 1o o USSP U PP USSP 144
A.122 COMMON AEFINITIONS ...t e b et b e s bt bt b e et e e e e e sbesbesresbe e e enteneen 144
A.2  Service management and EXPOSUINE SEIVICE ... ..cccuuiereerereereesieeeeseeeseesseseessesseessessessessesssessesseessessesses 146
A2l SEPVICE FEQISIIALTION AP ...t b et b et b bbb b 146
A211 g0 (17 1o o TSRS 146
A212 CAPIF_PUDIISN_SEIVICE APl ...t sesses e sss e sssss st s s snsenssnsensansensaneassssesseneen 146
A.2.13 Adaptatiions AN EXCEPLIONS.......c.ciiriiiierieietere ettt bbb bt et s e sb et besn e ens 146
A.2.2 SENVICE AISCOVEIY AP ...t et bbbt bbb b st b bt be b 147
A221 L0017 1o o TSRS 147
A.222 CAPIF_DiSCOVENY_SEIVICE AP ..ottt et sttt sttt et 147
A.2.23 Adaptations anNd EXCEPLIONS........c.veiieiiee ettt ettt e e e e e e seesraesaeesnesseesneesneenseanseensenns 148
A.23 Service events SUBSCIIPLION AP .........ooio et et e st e e et eeraesteesreenreeneeenneenes 149
A.231 [F gL goT0 ¥ T 1o o TS U U PSR UST PN 149
A.232 (O L Y= o S AN o OSSR 149
A.2.33 Adaptations anNd EXCEPLIONS........c.veiieiiee ettt ettt e e e e e e seesraesaeesnesseesneesneenseanseensenns 149
A.24 BOOUSIIAD AP ... e e e e 149
A241 L0017 1o o TSRS 149
A.24.2 BOOESLIAD AP ... 150
A.3 Datamanagement and EXPOSUIE SENVICE.........uuuiirererierieneereeesesessessessessessesseseesessessessessessessessessensenes 151

ETSI



16 ETSI TS 104 231 Vv8.0.0 (2026-03)

A31 DAtaregiStration AP .........o et et b e a et b e e bt nreneeneas 151
A311 L0017 1o o TSRS 151
A312 Data regiStration AP ... bbbt 151
A.3.2 DALAAISCOVENY AP ...ttt b bbbt b e et b e et eb e s b et bt s b e e e b e e b e e b e b neene s 155
A321 L0017 1o o TSRS 155
A.322 DA TISCOVENY AP ... ettt bttt be bt ne st et nesbe e e e 155
A.33 DABACCESS AP ...ttt R e R Rt e e Re e nRe e Rt e n e r e nennr e s e nnees 157
A.331 [FqLgoT0 N7 1o o OO SUPU PP T PO 157
A.332 DAABCCESS AP ..ottt ettt R e Rttt ente e be e e 157
A.34 HTTP DaSad PUSH GAEA AP ...ttt sttt st et st se et st e e e b e nbeseenenbeseeneas 160
A.35 HTTPDASEd PUIl GALA AP .......oceeeeeeeeee ettt st st e st e et e s e e sae e ebeebeeabeeabeeareeneesaeesanas 160
A.3.6 D= = o i (= A o PR ST 160
A36.1 g0 (17 1o o TS 160
A.3.6.2 (D= 2= o = A SRR 160
A4 RAN OAM FEl@ed SENVICES ....eoveeeeieieeiisiesie st sttt sttt sttt e b et e e et enentesae st e s 163
A4l Configuration ManageMENE AP ...t e st e s e e te e te e teentesreeste e seenteeneeneeenes 163
A4l1l [F gL o0 ¥ T 1T oo U SU P U PP USSP 163
A4.12 Configuration ManNagEMENE APl ........ooieeee et e e s e e se et e et e naeeraesraenneas 163
A4.13 Adaptations and EXCEPLIONS........c.veiieirciece ettt e e e e e seesraesaeesaesseesaeesneesseanseensenns 164
A4.2 FaUlt ManNagEMIENE AP .......c.e ottt et e st e te e te e tesstesaeesaeesaeeseenseenteenseeneeeneenrnenaens 164
Ad21 L0017 1o o TSRS 164
A.422 FaUIt MBNAGEMENT AP ...ttt b et b ettt s b bbb 164
A.423 Adaptatiions AN EXCEPLIONS.......c.coiiiiierieirtese ettt sttt b e b s b e s et e st b bbb ens 164
A.43 Configuration Schema informMation AP ... bbb 164
A431 g0 (17 1o o TS 164
A.4.3.2 Configuration schema informMation APl ..........oco oottt raesreesneas 164
F I N R = = 1= o IS Yo RS 166
A5.1 Y oo 1TV = =T 1= 0 01 o | N 166
A511 [F gL o0 ¥ T 1T oo U SU P U PP USSP 166
A512 AL POolicy MANGJEMENT AP ...ttt b ettt e et b e s se e b et bese e ens 167
A6 AlI/ML WOTKFIOW SEIVICE......eiiiieieieiiee sttt sttt bbbt b et s s 173
A.6.1 AI/ML MOdel registration AP .........oo ettt e 173
A.6.11 [F gL goT0 ¥ T 1o o TS U U PSR UST PN 173
A.6.1.2 AI/ML MOl regiStration APl .......cc.ocieeeeie ettt ste e e sraestaeste e teetestesseesreesneenseenseensenns 173
A.6.2 AT/ML MOE QiSCOVENY AP ...ttt bbbttt et sttt b et besae e benbe e e 177
A.6.21 [F gL goT0 ¥ T 1o o TS U U PSR UST PN 177
A.6.2.2 AT/ML MOl AISCOVENY AP ...ttt sttt s s bt se b et eneeseseeneens 177
A.6.3 y 4L I 4 qTo T (< IR =T e N S 178
A.6.31 L0017 1o o TSRS 178
A.6.3.2 AT/ML MOE] traiNiNG AP ...ttt b bt sb e bbb e ens 178
A.6.4 AI/ML MOodel deployMENT AP ... e bbbt bt b e bbb 180
A64.1 L0017 1o o TSRS 180
A.6.4.2 Al/ML Model deploymMENT AP ..ot b e r s 181
Annex B (normative): Common data typesfor R1Service APIS......coooiireiineneneseeeeeeeee 183
= 700 R 1 (0o 1 1 oo OSSR 183
B.2  Common datatypes fOr gENEIC USAGE. .........uruiiririeieieieieie sttt sttt r e 183
B.2.1 FNEFOOUCTION ...ttt b et b e eh e bt h et e e e b e se e eb e e bt eh e e b e e et em e e e e b e nb e sheebe e e ennenneares 183
B.2.2 S L]0 1= b= = Y - 183
B.2.3 L 00 1= = o SRR 183
B.23.1 Yoo TR 183
B.24 SITUCTUIE QLA TYPES ... vttt bbb bbbt bbb et b e b e e st b e bt e b b 183
B.24.1 Datatype: ProbIEMDELEIIS..........coiuiieiirieeier bbb bbb e 183
B.2.4.2 W OI0 ettt ettt et et e e et e e be e be e beeaeeeheesheeahe e bt ebeeateeaeeaheeateebe e beeteeteaeeeaeeaaeenteanreereans 184
B.2.4.3 Yo Lo TSR 184
B.24.4 Yo Lo TP RSTR 184
B.2.5 LR LU <o 0=t 1Y/ 0= S 184
B.3 Common data types for Service management and EXPOSUIE...........ccueurererrerrerresressesseseeeeesessessesnees 184

ETSI



17 ETSI TS 104 231 Vv8.0.0 (2026-03)

B.3.1 INEFOTUCTION ...ttt b bbb e bbbt bt e h bt s e ek e bt se e st e b e e eb e s b e e ebeebeneebeebeneeneebeneeneas 184
B.3.2 SIMPIE UBLATYPES ...ttt bbbt b ekt bRt b e bt b et b e s et b b et e b bttt b e 184
B.3.3 ENUMEIALTONS. ...ttt bbbt b e et h e e s e bt s e et bt e eh e b e b e e e bt e et eb et e e e bt e e e enis 184
B.3.4 SITUCTUNE QLA TYPES ... vttt b bbbt b et b et b b b et bt et s b b 184
B.34.1 Datatype: VerSIONEXIENSIONS.......ccucueiiiieiriirieierieste ettt b et b et n et b b 184
B.3.4.2 Datatype: SErVICEPTOPEITIES. ... cccvieieeiieeeestee et e e s e ste et e e e e s e s e e te e aeeatesseesseeteensesneesnnesneesseenseensenns 184
B.3.5 LR LU =0 0=t 1Y/ 0= S 185
B.4 Common datatypes for Data Management and EXPOSUIE...........ccvevereirereneniesieseeseesee e 186
B.4.1 INEFOTUCTION ...ttt bbbt b bbb e bt bt e ek b se ekt bt se e s e e b e e eb e s b e e ebeebeneebeebeneebeebeneeneas 186
B.4.2 SIMPIE UBLATYPES ...ttt bbbt b e st bt bRt bbb et b e e bt e b b et b b ne e b b 186
B.4.3 ENUMEIALTONS. ...ttt b e h bbbt et h e s b s bbb bbb e s e e bt b e neeb et e s st e e e ens 186
B.4.3.1 Enumeration: DataDeliVErYMEtNOU.........cc.ciiiieiiieriece et 186
B.4.4 SITUCTUNE QLA TYPES ... vttt ettt b bbbt bbb e bt b et b e bt e b b 186
B.44.1 Datatype: DMETYPEIASIIUCE ........ciuiieeirieeeieree et bbbt be e 186
B.4.4.2 Datatype: DataDeliVeryMeChaNIiSM..........ccveiiiiecie ettt ae e e e sneenreeseens 186
B.4.4.3 Datatype: KafkaDeliveryConfigUIation............oceeueiieiee e e seesee s eete e sre e saesae e e sneenseenseens 187
B.4.5 LR LU =0 0=t 1Y/ 0= S 187
B.5 Common datatypesfor RAN OAM related SEVICES........ccciiriiirieieieeeeee e 187
B.5.1 INEFOTUCTION ...ttt bbbt b bbb e b e b e e bt b e s e ek e bt se e s e e b et eb e s b e e ebesbeneebesbeneeneebeneeneas 187
B.5.2 SIMPIE UBLATYPES ...ttt b et b e s bbb bbb et e a e b b n e b bt b b 187
B.5.3 ENUMEIALTONS. ...ttt bbb e bt et b e s b e e e bt beh bt b et bt eneeb et e s n e e e ens 187
B.5.4 SITUCTUNE QLA TYPES ...ttt bbb bbbt bbb et b e b s st b e bt e b b 187
B.5.5 RE-USEA QBB LYPES. ...ttt sttt b bt b e st b e s bt e e bt e e bt b e e b e et bt st e e n e nn e ens 188
Annex C (informative): Bibliography ..o s 189
Annex D (informative): ChangE NISLONY ..o 190
L 1S 0] YT 191

ETSI



18 ETSI TS 104 231 Vv8.0.0 (2026-03)

Intellectual Property Rights

Essential patents

IPRs essentia 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 member s and non-members, 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 ETSI 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 IPR 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 ETSI 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 areindicated 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. oneM2M ™ logo 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.

Foreword
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Modal verbs terminology
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1 Scope

The present document specifies the Application Protocols for R1 Services.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found in the
ETSI docbox.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 129 501: "5G; 5G System; Principles and Guidelines for Services Definition; Stage 3".

[2] ETSI TS 129 500: "5G; 5G System; Technical Realization of Service Based Architecture;
Stage 3".

[3] OpenAPI: "OpenAPI Specification v3.0.3".

[4] ETSI GSNFV-SOL 013: "Network Functions Virtualisation (NFV) Release 5; Protocols and Data
Models; Specification of common aspects for RESTful NFV MANO APIs".

[5] O-RAN.WG2.TS.R1IGAP-R004: "R1 interface: General Aspects and Principles' ("R1GAP").

(6] O-RAN.WG2.TS.RIUCR-R004 "R1 interface: Use Cases and Requirements® ("R1UCR").

[7] O-RAN.WG2.TS.R1TP-R004: "Transport Protocols for R1 Services' ("R1TP").

[8] IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".

[9] ETSI TS 129 222 (V18.6.0): "LTE; 5G; Common APl Framework for 3GPP Northbound APIS".

[10] |IETF RFC 7807: "Problem Detailsfor HTTP APIS".

[11] Semantic Versioning 2.0.0.

[12] IETF RFEC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".

[13] IETE REC 4229: "HTTP Header Field Registrations”.

[14] json-schema 2020-12.

[15] Kafka Documentation.

[16] W3C® Recommendation-xmlschema-1 (2001/05/02): "XML Schema Part 1: Structures'.

[17] W3C® Recommendation -xmlschema-2 (2001/05/02): "XML Schema Part 2: Datatypes'.

[18] W3C® Recommendation -xml-names (1999/01/14): "Namespacesin XML".

[19] IETF RFC 1035: "Domain Names - implementation and specification".

[20] ETSI TS 128 532: "5G; Management and orchestration; Generic management services'.
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http://spec.openapis.org/oas/v3.0.3.html
https://www.etsi.org/deliver/etsi_gs/NFV-SOL/001_099/013/
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https://www.rfc-editor.org/info/rfc8259
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[21] ETSI TS 128 622: "Universal Mobile Telecommunications System (UMTS); LTE; 5G;
Telecommunication management; Generic Network Resource Model (NRM) Integration
Reference Point (IRP); Information Service (1S)".

[22] Void.

[23] O-RAN.WG2.TS. A1IAP-R004: "Al interface: Application Protocol" ("A1AP").

[24] O-RAN.WG2.TS.AA1TD-R004: "A1l interface: Type Definitions’ ("A1TD").

[25] IETE RFC 9110: "HTTP Semantics".

[26] ETSI TS128 111: "5G; Management and orchestration; Fault management (FM)".
2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents may be useful in implementing an ETSI deliverable or add to the reader's
understanding, but are not required for conformance to the present document.

[i.1] W3C®: Recommendation xmlschema -0 (2001/05/02): "XML Schema Part O: Primer".
3 Definition of terms, symbols and abbreviations
3.1 Terms

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

API Consumer: Service Consumer consuming one or more services using APIs
NOTE: The Service Consumer roleisintroduced in RLGAP[5].

API Producer: Service Producer that offersits services for consumption via APIs
NOTE: The Service Producer roleisintroduced in RIGAP[5].

DME type: datatype managed and exposed by the DME services and identified by a data type identifier

3.2 Symbols

Void.

3.3 Abbreviations

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

AEF API Expsoing Function

Al Artificial Intelligence

Al/ML Artificial Intelligence/Machine Learning
AIML Artificial Intelligence/Machine Learning
AP Application Protocol

APF API Producing Function

API Application Programming Interface
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API Application Programming Interface
CAPIF Common API Framework

CM Configuration Management

DME Data Management and Exposure
DNS Domain Name System

FM Fault Management

FQDN Fully Qualified Domain Name
HTTP Hypertext Transfer Protocol
HTTP/1 Hypertext Transfer Protocol

I0C Information Object Class

JSON JavaScript Object Notation

LDN Local Distinguished Name

MANO Management and Orchestration
MnS Management Services

MOl Managed Object Instance

Non-RT RIC Non-Real Time Intelligent Controller
OAM Operation And Maintenance

O-RU O-RAN Radio Unit

PM Performance Measurement

R1UCR R1 Use-Case and Requirements
RAN Radio Access Network

RT Real Time

SME Service Management and Exposure
SMO Service Management and Orchestration
URI Uniform Resource |dentifier

XML eXtensible Markup Language
YAML Y et Another Markup Language
YANG Y et Another Next Generation
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4.1

Application protocol for the R1 services

Introduction

The present document contains a realization for the procedures identified in RIGAP [5]. It is based on transport
protocols as defined in R1TP [7]. This definition of the R1 Application Protocols (R1AP) defined in the present
document is based on the 3GPP service framework for network functions specified in ETSI TS 129 501 [1].

4.2 Version conventions for the present document

The version number of the present document follows the "xx.yy" versioning scheme. There could be implications for
the interoperability between rApps and R1 service APl implementations in SMO/Non-RT RIC framework that are
based on different versions of the present document.

Anincremented "xx" version field of the present document could indicate that a new major feature (e.g. anew R1
service) has been added or that an incompatible change has been made to one or more R1 service APIs. An incremented
"yy" version field could indicate that an optional feature has been added, a technical issue has been fixed, or that
clarifications or editorial corrections have been made.

The version conventions for RESTful R1 service APIs are defined in clause 5.2.
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5 RESTful R1 service APIs

5.1 Overview

The design of the RESTful R1 service APIsis based on the procedures and requirements defined in RLUCR [6] and
R1GAP 5], and on the protocol design framework as specified in ETSI TS 129 501 [1].

The API version of aservice API includes a pre-release version (e.g. "-alpha.1l") if the service API is under
development.

The present document defines the protocols for the R1 service APIslisted in Table 5.1-1.

Table 5.1-1: RESTful R1 service APIs and their versions defined in the present document

R1 Services Service API API Version
Service management and exposure Service registration 1.2.0
services Service discovery 1.2.0
Service events subscription 1.2.0
Bootstrap 1.0.0
Data management and exposure services  |Data registration 2.0.0-alpha.2
Data discovery 2.0.0
Data access 2.0.0-alpha.2
HTTP based push data 1.0.0
HTTP based pull data 1.0.0
Data offer 1.0.0
RAN OAM-related services Configuration management 1.0.0-alpha.1
Fault management 1.0.0
Configuration schema information 1.0.0-alpha.1
Al-related services Al policy management 1.0.0
Al/ML workflow services Al/ML model registration 1.0.0
Al/ML model discovery 1.0.0
Al/ML model training 1.0.0-alpha.1
AI/ML model deployment 1.0.0-alpha.1
AI/ML model retrieve 1.0.0-alpha.1

5.2 Versioning of RESTful R1 service APIs

Each RESTful R1 service API isversioned independently. The API version number defined in the present document
contains three numerical fields following aMAJOR.MINOR.PATCH pattern, and may contain a pre-release version
field, according to SemVer [11].

The API version number held by an implementation may additionally include a build metadata field, according to
SemVer [11], to indicate a specific deployment. The content of thisfield isimplementation specific; it is provided by
the deployment. The <apiVersion> path segment used in URI structures indicate the MAJOR field of the API version
number. The full API version number isvisiblein the "version” field of the "info" object of each OpenAPI document in
Annex A, aswell asin the ServiceAPI Description information communicated during service registration and service
discovery (see clause B.3.4.1).

To indicate the full API version the APl Consumer intends to use, the APl Consumer may include the "Version" HTTP
header (see IETF RFC 4229 [13]) in an HTTP request, in which case the header shall contain the version identifier as
defined above. It is optional to include the build metadata field.

The API Producer shall include in the response the "Version" HTTP header signalling the used API version, including
the build metadata if available. If the build metadata have been omitted in the request, the API Producer shall use the
combination of MAJOR, MINOR, PATCH, and pre-release indicator as requested and the highest supported value for
the build metadata field for that combination, if available. In case the APl Consumer has not sent a"Version" header in
the request, the API Producer shall use the latest available version, and signal it inthe "Version" header.

NOTE: In case multiple versions are supported by an APl Producer under the URI for amajor version, this allows
the API Consumer to request a particular version. This mechanism is referred to as "microversioning".
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If the API version signalled by the API Consumer in the "Version" request header is not supported by the APl Producer,
the API Producer shall respond with a"406 Not Acceptable" error and may include in the response payload body a
Problem Details structure providing more information on the cause of the error.

5.3 URI structure and supported content formats

This clause specifies the URI prefix and the supported content formats applicable to the RESTful R1 service APIs.
All resource URIs of the APIs shall have the following prefix:
{apiRoot}/<apiName>/<apiVersion>/

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure defined in clause 4.4.1 of ETSI TS 129501 [1], i.e.:

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUriPart>
with the following components:

. The {apiRoot} shall be set as described in ETSI TS 129 501 [1], clause 4.4.1; however, the restrictions w.r.t.
the operator specific FQDN of the host portion defined there do not apply.

. The <apiName> indicates the API name of the service interface in an abbreviated form. It is defined in the
clause specifying the corresponding RESTful R1 service API.

e  The<apiVersion> indicates the major version (see clause 5.2) of the APl and is defined in the clause
specifying the corresponding RESTful R1 serviceAPI.

. Each <api SpecificResourceUri Part> represents a specific resource of the API. It isdefined in the
corresponding RESTful R1 service API for each one of the defined resources.

For HTTP requests and responses that have message content, the content format JSON (see IETF RFC 8259 [12]) shall
be supported. The JSON format shall be signalled by the content type "application/json".

All resource URIs of the API shall comply with the URI syntax as defined in IETF RFC 3986 [8]. An implementation
that dynamically generates resource URI parts (individual path segments, sequences of path segments that are separated
by "/", query parameter values) shall ensure that these parts only use the character set that is allowed by IETF

RFC 3986 [8] for these parts.

54 General considerations for RESTful R1 service APIs

54.1 Usage of HTTP header fields

HTTP headers are components of the headers section of the HT TP request and response messages. The usage of HTTP
header fields shall follow the definitionsin ETSI GS NFV-SOL 013 [4], clause 4.2.

5.4.2 Handling of large query results

The handling of large query results shall be supported by RESTful R1 service APIs as specified in ETSI

GSNFV-SOL 013 [4], clause 5.4.2.

5.4.3 Error reporting

In RESTful interfaces, application errors are mapped to HTTP errors. Since HTTP error information is generally not
enough to discover the root cause of the error, additional application specific error information istypically delivered in
the message content based on the ProblemDetails data type.

HTTP error responses shall be supported as specified in ETSI TS 129 501 [1], clause 4.8. Protocol errors and application
errors specified in ETSI TS 129 500 [2], Table 5.2.7.1-1, shall be supported for an HTTP method if the corresponding
HTTP status codes are specified as mandatory for that HTTP method in ETSI TS 129 500 [2], Table 5.2.7.1-1.
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If an HTTP method is not defined for a particular resource in the present document, that method is not supported. When
that method is requested on the resource, the APl Producer shall return a 405 Method Not Allowed" response. The
message content may include a ProblemDetails structure.

6 Service management and exposure services

6.1 Service registration API

6.1.1 Introduction
This API alowsthe APl Consumer to manage registrations of service APIs based on the procedures for "Registration of
services' defined in RIGAP [5].
6.1.2 API version

For the service registration API as specified in the present document, the MAJOR version field shall be 1, the MINOR
version field shall be 2 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for a definition of the version
fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

6.1.3 Resource structure and methods

The reguest URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined for the CAPIF_Publish_Service API (see ETSI TS 129 222 [9], Figure 8.2.2.1-1 in
clause 8.2.2).

Table 6.1.3-1 lists the individual resources defined for the API, the applicable HTTP methods as defined in ETSI
TS 129 222 [9], clause 8.2) and the associated service operations.

Table 6.1.3-1: Resources and methods overview of the service registration API

Resource Name Resource URI HTTP method Service Operation
ETSI TS 129 222 [9] ETSI TS 129 222 [9] ETSI TS 129 222 [9]

APF published APIs Hapfld}/service-apis POST Register service API
GET Query service APIs

Individual APF published |{apfld}/service- PUT Update registered service API

API apis/{serviceApild} DELETE Deregister service API
PATCH Partial update registered

service API

6.1.4 Service Operations
6.1.4.1 Register service API

6.1.4.1.1 Operation definition

A Service Producer uses the Register service APl operation as APl Consumer to register with the API Producer service
APIsfor servicesit is capable of producing.

The operation is based on HTTP POST.
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| APl Consumer ‘ APl Froducer

! 1 POST JHapfldisernice-apis (SenviceAPIDescription) _ !

' 2201 Created (Senvice APIDescription) !

| APl Caonsumer | ‘ APl Producer

Figure 6.1.4.1.1-1: Register service APl operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP POST request to the API Producer. The target URI shall identify the
resource (.../{ apfld}/service-apis/) under which the new registration is requested to be created. The message
content shall carry a ServiceAPIDescription structure. The APl Producer shall process the message content
received in the HTTP POST message and determine if the request sent by the APl Consumer is authorized or
not.

2) The APl Producer shall generate the service API identifier and construct the URI for the created resource. The
API Producer shall return the HTTP POST response. On success "201 Created" shall be returned. The
"Location" header shall be present and shall carry the URI of the new registration resource. The message
content shall carry the registered service API description. On failure, the appropriate error code shall be
returned, and the message response body may contain additional error information.

6.1.4.1.2 Referenced procedures

6.1.4.1.2.1 Register service procedure

The Register service API operation illustrated in Figure 6.1.4.1.1-1 is based on the Register service procedure defined in
R1GAP[5].

6.1.4.2 Update registered service API

6.1.4.2.1 Operation definition

A Service Producer uses the Update registered service API operation as APl Consumer to update a complete service
API registration with the APl Producer.

The operation isbased on HTTP PUT.

| APl Consumer | ‘ APl Producer

11 PUT Hapfldisenice-apisf{seniceApild}} (ServiceAPIDescription) |

2200 OK (SenviceAPIDescription) !

| APl Caonsumer ‘ APl Producer

Figure 6.1.4.2.1-1: Update registered service APl operation

The service operation is as follows:

1) The API Consumer shall send an HTTP PUT reguest to the API Producer. The target URI shall identify the
resource (.../{ apfld} /service-apig/{ serviceApild} ). The message content shall carry an updated service API
description. The API Producer shall determine if the request sent by the API Consumer is authorized or not.
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2)  The APl Producer shal return the HTTP PUT response. On success "200 OK" shall be returned. The message
content shall carry the updated service API description. On failure, the appropriate error code shall be
returned, and the message response body may contain additional error information.

6.1.4.2.2 Referenced procedures

6.1.4.2.2.1 Update service registration procedure

The Update registered service APl operation illustrated in Figure 6.1.4.2.1-1 is based on the Update service registration
procedure defined in RIGAP [5].

6.1.4.3 Deregister service API

6.1.4.3.1 Operation definition

A Service Producer uses the Deregister service APl operation as APl Consumer to deregister a service with the API
Producer.

The operation isbased on HTTP DELETE.

‘ APl Consumer ‘ ‘ APl Producer

:1 DELETE ../{apfld)/senice-apis/{senicefpild}

; 2 204 Mo Content !

‘ APl Consumer APl Producer

Figure 6.1.4.3.1-1: Deregister service APl operation

The service operation is as follows:

1) Toderegister aservice, The APl Consumer shall send an HTTP DELETE. request to the APl Producer. The
target URI shall identify the resource to be deleted (.../{ apfld} /service-apis/{ serviceApild}. The API Producer
shall process the message content received in the HTTP DELETE message and determine if the request sent
by the API Consumer is authorized or not.

2) The APl Producer shall return the HTTP DELETE response. On success "204 No Content” shall be-returned.
On failure, the appropriate error code shall be returned, and the message response body may contain additional
error information.

6.1.4.3.2 Referenced procedures

6.1.4.3.2.1 Deregister service procedure

The Deregister service API operation illustrated in Figure 6.1.4.3.1-1 is based on the Deregister service procedure
defined in RIGAP[5].

6.1.4.4 Partially update registered service API

6.1.4.4.1 Operation definition

A Service Producer uses the Partially update registered service APl operation as APl Consumer to partialy update a
service API registration with the APl Producer.

The operation is based on HTTP PATCH.
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‘ ARl Consumer ‘ APl Producer

! 1 PATCH../{apfldl/senice-apis/{senicelpild} (Senvice AP IDescriptionPatch) _

; 2 200 0K (SerniceAPIDescription) :

‘ ARl Consumer ‘ ‘ APl Producer

Figure 6.1.4.4.1-1: Partial update registered service API operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP PATCH request to the API Producer. Thetarget URI shall identify the
resource (.../{ apfld} /service-apig/{ serviceApild} . The message content shall carry a service API description
patch structure. The API Producer shall determine if the request sent by the APl Consumer is authorized or
not. If so, the API Producer shall process the message content received in the HTTP PATCH message.

2)  The APl Producer shall return the HTTP PATCH response. On success "200 OK" shall be returned. The
message content shall carry the updated service API description. On failure, the appropriate error code shall be
returned, and the message response body may contain additional error information.

6.1.4.4.2 Referenced procedures

6.1.4.4.2.1 Update service registration procedure

The Update registered service APl operation illustrated in Figure 6.1.4.2.1-1 is based on the Update service registration
procedure defined in RIGAP [5].

6.1.4.5 Query service APIs

6.1.4.5.1 Operation definition

The API Consumer uses the Query service APIs operation to retrieve the service API descriptions that are registered
with the API Producer.

The operation is based on HTTP GET.

| APl Consumer ‘ APl Producer

"1 GET ../{apfld}/senvice-apis !

; 2 200 OK array(ServiceAPIDescription) |

| APl Consumer ‘ ‘ APl Producer

Figure 6.1.4.5.1-1: Query service APl operation

The service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../{ apfld} /service-apis). The message content shall be empty. The API producer shall process the
HTTP GET message and determine if the request sent by the API Consumer is authorized or not.

2)  The APl Producer shall return the "200 OK" on success and the message content shall carry alist requested
service API description. On failure, the appropriate error code shall be returned, and the response message
content may contain additional error information.

ETSI



28 ETSI TS 104 231 Vv8.0.0 (2026-03)

6.1.4.5.2 Referenced procedures

6.1.4.5.2.1 Query register service procedure

The Query service APIs operation illustrated in Figure 6.1.4.5.1-1 is based on the query registered service procedure
defined in RIGAP [5].

6.1.5 Resources

6.1.5.1 Overview

This clause defines the resources for the service registration APl based on ETSI TS 129 222 [9].
6.1.5.2 Resource: "APF published APIs"

6.1.5.2.0 Description

Thisresourceisdefined in ETSI TS 129 222 [9], clause 8.2 with the following URI:
{apiRoot}/published-apis/<apiVersion>/{apfl d}/service-apis

By consuming this API, an rApp takes the role of the APF (API publishing function).

In addition to the provisionsin ETSI TS 129 222 [9], clause 8.1, the following shall apply:

e  Thevaueof the{apfld} resource URI variable shall be set to the rAppld of the rApp that performs the service

registration.
6.1.5.2.1 Resource Standard Methods
6.1.5.2.1.1 POST

This method shall support the URI query parameters, request data, response data structures and response codes
specified in ETSI TS 129 222 [9], clause 8.2.2.2.3.1.

6.1.5.2.1.2 GET

This method shall support the URI query parameters, request data structures, response data structures, and response
codes specified in ETSI TS 129 222 [9], clause 8.2.2.2.3.2.

6.1.5.2.2 Resource Custom Operations

None.

6.1.5.3 Resource: "Individual APF published API"
6.1.5.3.0 Description

Thisresourceisdefined in ETSI TS 129 222 [9], clause 8.2.2.3 with the following URI:
{apiRoot}/published-apis/<apiVer sion>/{apfl d}/service-apis/{serviceApil d}

By consuming this API, an rApp takes the role of the APF (API publishing function).

In addition to the provisionsin ETSI TS 129 222 [9], clause 8.2, the following shall apply:

. The value of the {apfld} resource URI variable shall be set to the rAppld of the rApp that performed the
service registration.
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6.1.5.3.1 Resource Standard Methods

6.1.5.3.1.1 PUT

This method shall support the URI query parameters, request data structures, response data structures and response
codes specified in ETSI TS 129 222 [9], clause 8.2.2.3.3.2.

6.1.5.3.1.2 DELETE

This method shall support the URI query parameters, request data, response data structures and response codes
specified in ETSI TS 129 222 [9], clause 8.2.2.3.3.3.

6.1.5.3.1.3 PATCH

This method shall support the URI query parameters, request data structures, response data structures and response
codes specified in ETSI TS 129 222 [9], clause 8.2.2.3.3.4.

6.1.5.3.2 Resource Custom Operations

None.

6.1.6 Custom operations without associated resources

None.

6.1.7 Notifications

None

6.1.8 Data model

6.1.8.1 General

The application data model isdefined in ETSI TS 129 222 [9], clause 8.2.4. In additions, the adaptations specified in
clause B.3 apply to this API.

6.1.8.2 Structured data types

None.

6.1.8.3 Simple data types and enumerations
None.

6.1.8.4 Re-used data types

The re-used data types are defined in clause B.3.

6.1.8.5 Service-specific registration information

None.

6.1.9 Error Handling

6.1.9.1 General

HTTP error handling is applicable for this API as specified in ETSI TS 129 222 [9], clause 7.7.
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6.1.9.2 Protocol Errors

Protocol error handling shall be supported as specified in ETSI TS 129 222 [9], clause 8.1.5.2.

6.1.9.3 Application Errors

Application error handling shall be supported as specified in ETSI TS 129 222 [9], clause 8.2.5.3.

6.2 Service discovery API

6.2.1 Introduction

This API alowsthe API Consumer to perform service discovery based on the service discovery procedures defined in
R1GAP[5]. The API is based on the CAPIF_Discover_Service APl asspecified in ETSI TS 129 222 [9].

6.2.2 API version

For the service discovery APl as specified in the present document, the MAJOR version field shall be 1, the MINOR
version field shall be 2 and the PATCH version field shall be O (see ETSI TS 129 501 [1] for a definition of the version
fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

6.2.3 Resource structure and methods

The reguest URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined for the CAPIF_Discovery Service APl (see ETSI TS 129 222[9], Figure8.1.2.1-1in
clause 8.1.2).

Table 6.2.3-1 lists the individual resources defined for the APl and the applicable HTTP methods as defined in ETSI
TS 129 222 [9], clause 8.1 of) and the associated service operations.

Table 6.2.3-1: Resources and methods overview of the service discovery API

Resource Name Resource URI HTTP method Service Operation
ETSI TS 129 222 [9] ETSI TS 129 222 [9] ETSI TS 129 222 [9]
All published service ...[alIServiceAPIs GET Query service APIs
APIs

6.2.4 Service operations

6.24.1 Query service APIs

6.2.4.1.1 Operation definition

The APl Consumer uses the Query service APIs operation to discover service APIsinformation.
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The operation is based on HTTP GET as per Figure 6.2.4.1.1-1. The HTTP GET response contains
information about all services that the APl Consumer is authorized to access and that match the

‘ APl Consumer API Producer

1 GET ...[allServiceAPIs

2 200 OK (DiscoveredAPls)

‘ APl Consumer API| Producer

filtering criteria.

Figure 6.2.4.1.1-1: Query service APIs operation

This service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../allServiceAPIs) and may also contain that includes the rApp identifier and optional filtering
criteria. The API Producer shal process the service discovery details received in the HTTP GET message and
determineif the request sent by the APl Consumer is authorized or not.

2)  The APl Producer shall return the HTTP GET response. On success "200 OK" shall be returned and the
message content shall carry alist of service profiles that the APl Consumer is authorized to access and that
match the filtering criteria, if provided. On failure, the appropriate error code shall be returned, and the
response message content may contain additional error information.

6.2.4.1.2 Referenced procedures

6.24.1.2.1 Discovery services procedure

The Query service APIs operation illustrated in Figure 6.2.4.1.1-1 is based on the Discover services procedure as
defined in RIGAP[5].

6.2.5 Resources

6.25.1 Overview

This clause defines the resource for the Service discovery APl based on ETSI TS 129 222 [9].
6.2.5.2 Resource: "All published service APIs"

6.2.5.2.0 Description

Thisresourceisdefined in ETSI TS 129 222 [9], clause 8.1 with the following URI:
{apiRoot}/service-apis /<apiVersion>/allserviceapis

In addition to the provisionsin ETSI TS 129 222 [9], clause 8.1, the following shall apply:

1) Inthe GET method, the URI query parameters "api-name" and "api-version” are relevant in the context of the
SME services and shall be supported by the API Producer to allow filtering the query by name and/or version
of the service API. The APl Consumer may provide these parameters. The following parameters are not
applicable in the context of the SME services and therefore need not be supported: comm-type, protocoal,
aef-id, data-format, api-cat, preferred-aef-loc, supported-features, api-supported-features.

2) Inthe GET method, the URI query parameter "api-invoker-id" shall carry the rAppld of the rApp that
performs the service discovery.
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6.2.5.2.1 Resource Standard Methods

6.2.5.2.1.1 GET

This method shall support the URI query parameters, response data structures and response codes specified in ETSI
TS129222[9], clause 8.1.2.2.3.1.

6.2.5.2.2 Resource Custom Operations

None.

6.2.6 Custom operations without associated resources

None.

6.2.7 Notifications

None.

6.2.8 Data model

6.2.8.1 General

The application datamodel isdefined in ETSI TS 129 222 [9], clause 8.1.4, apply to thisAPI. In addition, the
adaptations specified in clause B.3 apply to this API.

6.2.8.2 Structured data types

None.

6.2.8.3 Simple data types and enumerations
None.

6.2.8.4 Re-used data types

The re-used data types are defined in clause B.3.

6.2.8.5 Service-specific registration information

None.

6.2.9 Error Handling

6.29.1 General

HTTP error handling is applicable for this API as specified in ETSI TS 129 222 [9], clause 7.7.

6.2.9.2 Protocol Errors

Protocol error handling shall be supported as specified in ETSI TS 129 222 [9], clause 8.1.5.2.

6.2.9.3 Application Errors

Application error handling shall be supported as specified in ETSI TS 129 222 [9], clause 8.2.5.3.
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6.3 Service events subscription API

6.3.1 Introduction

This API alowsthe API Consumer to subscribe to and unsubscribe from service event notifications as specified in
R1GAP[5]. The API is based on the CAPIF_Events API as specified in ETSI TS 129 222 [9].

6.3.2 API version

For the service events subscription API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 2 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1], clause 4.3.1.1, for a
definition of the version fields). Consequently, the <apiVersion> URI part segment shall be set to "v1".

6.3.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined for the CAPIF_Events API (see ETSI TS 129 222 [9], Figure 8.3.2.1-1 in clause 8.3.1).

Table 6.3.3-1 lists the individual resources defined for the APl and the applicable HTTP methods as defined in ETSI
TS 129 222 [9], clause 8.3.1, and the associated service operations.

Table 6.3.3-1: Resources and methods overview of the service subscription API

Resource Name Resource URI HTTP method Service Operation
ETSI TS 129 222 [9] ETSI TS 129 222 [9] ETSI TS 129 222 [9]
CAPIF Events Hsubscriberld}/subscriptions  |POST Subscribe service
Subscriptions events
Individual CAPIF /{subscriberld}/subscriptions/ |DELETE Unsubscribe
Events Subscription {subscriptionld} service events

6.3.4 Service operations
6.34.1 Subscribe service events

6.3.4.1.1 Operation definition
The APl Consumer uses the subscribe service events API operation to subscribe to service event notifications.

The operation is based on HTTP POST.

‘ APl Consumer ‘ AP Producer ‘

1 POST .. f{subscrberldy/subscriptions/ (EventSubseription)

. 2201 Created (subscriptionid)

‘ APl Consumer APl Producer

Figure 6.3.4.1.1-1: Subscribe service events APIs operation
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This service operation is as follows:

1) TheAPI Consumer shall send an HTTP POST request to the APl Producer. The target URI shall identify the
resource (".../{ subscriberld} /subscriptions/") under which the new subscription is requested to be created. The
message content shall carry a EventSubscription structure. The API Producer shall process the request
received in the HTTP POST message and determineif the request sent by the APl Consumer is authorized or
not.

2)  The APl Producer shall return HTTP POST response. On success "201 Created" shall be returned. The
"Location” HTTP header shall be present and shall carry the URI for the newly created resourcei.e.
subscription identifier. The message content shall carry a EventSubscription structure that represents the new
resource. On failure, the appropriate error code shall be returned, and the response message content may
contain additional error information.

6.3.4.1.2 Referenced procedures

6.3.4.1.2.1 Subscribe service availability

The Subscribe service events operation illustrated in Figure 6.3.4.1.1-1 is based on the Subscribe service availability
procedure defined in RLGAP [5].

6.3.4.2 Unsubscribe service events

6.3.4.2.1 Operation definition
The API Consumer uses the unsubscribe service events operation to unsubscribe from service event notifications.

The operation isbased on HTTP DELETE.

‘ ARl Consumer APl Froducer

1 DELETE.. fsubscriberldysubscriptionsf{subscriptionld}

2 204 Mo Content

‘ ARl Consumer ‘ APl Producer ‘

Figure 6.3.4.2.1-1: Unsubscribe service events operation

This service operation is as follows:

1) The APl Consumer shall send an HTTP DELETE reguest to the APl Producer. The target URI shall identify
the resource (".../{ subscriberld} /subscriptions/{ subscriptionld} ). The message content shall be empty. The
API Producer shall process the request received in the HTTP DELETE message and determine if the request
sent by the API Consumer is authorized or not.

2)  The APl Producer shall return the HTTP DELETE response. On success 204 No Content™ shall be returned.
The message content shall be empty. On failure, the appropriate error code shall be returned, and the response
message content may contain additional error information.

6.3.4.2.2 Referenced procedures

6.3.4.2.2.1 Unsubscribe service availability

The Unsubscribe service events operation illustrated in Figure 6.3.4.3.1-1 is based on the Unsubscribe service
availability procedure defined in RIGAP [5].
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6.3.4.3 Notification service API

6.3.4.3.1 Operation definition
The APl Producer sends notifications to al subscribed APl Consumers.

The operation is based on HTTP POST.

| APl Consumer ‘ APl Producer ‘

1 POST../Event notification {callback URI}

| APl Consumer ‘ APl Producer ‘

Figure 6.3.4.3.1-1: Notification service APl operation

This service operation is asfollows:

1) The APl Producer shall send an HTTP POST request to the APl Consumer. The target URI
(".../Eventnotification") shall contain the call back URI received in the subscription request to notify the
generated events to all the subscribed API Consumers.

6.3.4.3.2 Referenced procedures

6.3.4.3.2.1 Notify service availability changes

The Notification service API operation illustrated in Figure 6.3.4.3.1-1 is based on the Notify service availability
changes procedure defined in RLGAP [5].

6.3.5 Resources

6.35.1 Overview

This clause defines the resource for the Service events subscription APl based on ETSI TS 129 222 [9].
6.3.5.2 Resource: "CAPIF Events Subscriptions”

6.3.5.2.0 Description
Thisresourceisdefined in ETSI TS 129 222 [9], clause 8.3, with the following URI:
{apiRoot}/capif-events/<apiVersion>/{subscriber | d}/subscriptions

This resource shall support the resource URI variables defined in ETSI TS 129 222 [9], Table 8.3.2.2.2-1.
6.3.5.2.1 Resource Standard Methods

6.3.5.2.1.1 POST

This method shall support the URI query parameters, request data, response data structures and response codes
specified in ETSI TS 129 222 [9], clause 8.3.2.2.3.1.

6.3.5.2.2 Resource Custom Operations

None.
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6.3.5.3 Resource: "Individual CAPIF Events Subscription”

6.3.5.3.0 Description
Thisresourceisdefined in ETSI TS 129 222 [9], clause 8.3, with the following URI:
{apiRoot}/capif-events/<apiVersion>/{subscriber | d}/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in ETSI TS 129 222 [9], Table 8.3.2.3.2-1.
6.3.5.3.1 Resource Standard Methods

6.3.5.3.1.1 DELETE

This method shall support the URI query parameters, request data, response data structures and response codes
specified in ETSI TS 129 222 [9], clause 8.3.2.3.3.1.

6.3.5.3.1.2 PUT

This method shall support the URI query parameters, request data, response data structures and response codes
specified in ETSI TS 129 222 [9], clause 8.3.2.3.3.2.

6.3.5.3.1.2 PATCH

This method shall support the URI query parameters, request data, response data structures and response codes
specified in ETSI TS 129 222 [9], clause 8.3.2.3.3.3.

6.3.5.3.2 Resource Custom Operations

None.

6.3.6 Custom operations without associated resources

None.
6.3.7 Notifications

6.3.7.1 General

The delivery of notification shall conform to ETSI TS 129 222 [9], clause 8.3.3.1.
6.3.7.2 Event Notification

6.3.7.2.1 Description

Event Notificationsis used by the API Producer to notify all the subscribed API Consumers. The API Consumers shall
subscribe to Event Notifications via the Individual CAPIF Events Subscription resource.

6.3.7.2.2 Notification definition

This method shall support the request data structures, URI query parameters and the response data structures as
specified in ETSI TS 129 222 [9], clause 8.3.3.2.2.
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6.3.8 Data Model

6.3.8.1 General

The application datamodel isdefined in ETSI TS 129 222 [9], clause 8.3.4. In addition, the adaptations specified in
clause B.3 of the present document and the datatypeslisted in ETSI TS 129 222 [9], clause 7.2, also apply to this API.

6.3.8.2 Structured data types

None.

6.3.8.3 Simple data types and enumerations
None.

6.3.8.4 Re-used data types

The re-used data types are defined in clause B.3.

6.3.8.5 Service-specific registration information

None.

6.3.9 Error Handling

General error responses are defined in ETSI TS 129 222 [9], clause 7.7.

6.4 Bootstrap API

6.4.1 Introduction

This API alowsthe APl Consumer to discover the entry pointsinto the Service management and exposure services and
the related token endpoints as defined in RIGAP [5].

6.4.2 API version

For the Bootstrap API as specified in the present document, the MAJOR version field shall be 1, the MINOR version
field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for adefinition of the version fields).
Conseguently, the <apiVersion> URI path segment shall be set to "v1".

6.4.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "bootstrap™”. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 6.4.5.

Figure 6.4.3-1 shows the overall resource URI structure defined for the bootstrap API.

Figure 6.4.3-1: Resource URI structure of the Bootstrap API
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Table 6.4.3-1 liststhe individual resources defined for the API, the applicable HTTP methods, and the associated
service operations.

Table 6.4.3-1: Resource and methods overview of the Bootstrap API

Resource name Resource URI HTTP Service Operation
method
Bootstrap info .../bootstrap-info/ GET Query bootstrap
information

6.4.4  Service Operations

6.44.1 Query bootstrap information

6.4.4.1.1 Operation definition
The APl Consumer uses this operation to retrieve bootstrap information.

The operation to query bootstrap information based on HTTP GET.

‘ ARl Consumer ‘ APl Froducer

! 1 GET ../hootstrap-info !

; 2 200 OK (Bootstraplnformation]

‘ ARl Consumer ‘ ‘ APl Producer ‘

Figure 6.4.4.1.1-1: Query bootstrap information operation

The service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../bootstrap-info). The message content shall be empty.

2) The APl Producer shall return the HTTP response. On success, "200 OK" shall be returned. The message
content shall carry the Bootstraplnformation. On failure, the appropriate error code shall be returned, and the
message content may contain additional error information.

6.4.4.1.2 Referenced procedures

6.4.4.1.2.1 Discover bootstrap procedure

The Query bootstrap operation illustrated in Figure 6.4.4.1.1-1 is based on the Discover bootstrap procedure defined for
the Service management and exposure servicesin RLGAP [5].

6.4.5 Resources

6.45.1 Overview

The following clause defines the resources for the Bootstrap API.
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6.4.5.2 Resource: "Bootstrap info"

6.4.5.2.1 Description
The resource represents the bootstrap information for service management and exposure services.

Only the methods defined in clause 6.4.5.2.3 shall be supported by this resource.

6.4.5.2.2 Resource Definition
Resource URI: {apiRoot}/bootstrap/<apiVersion>/bootstrap-info

The resource URI variables supported by the resourceis defined in Table 6.4.5.2.2-1.

Table 6.4.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2
apiVersion See clause 6.4.2
6.4.5.2.3 Resource Standard Methods
6.4.5.23.1 GET

This method shall support the URI query parameters specified in Table 6.4.5.2.3.1-1, the request data structure specified
in Table 6.4.5.2.3.1-2 and the response data structure and response code specified in Table 6.4.5.2.3.1-3.

Table 6.4.5.2.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description Applicability
N/A
Table 6.4.5.2.3.1-2: Data structures supported by the GET request body on this resource
Data Type P | Cardinality Description
N/A A GET request has no message content

Table 6.4.5.2.3.1-3: Data structures supported by the GET response body on this resource

Data Type P Cardinality Response Description
codes
Bootstraplnformation M 1 200 OK The bootstrap information has been queried

successfully by the rApp and the response
contains a BootstrapInformation structure as a
representation of the query resource.

ProblemDetails (0] 0.1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

6.4.5.2.4 Resource Custom Operations

None.

6.4.6 Custom operation without associated resources

None.
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6.4.7 Notifications

None.

6.4.8 Data Model

6.4.8.1 Structured data types

6.4.8.1.1 Overview

The following clauses define the structured data types and their attributes to be used by the bootstrap API.

6.4.8.1.2 Data type: Bootstraplnformation

The Bootstrapl nformation datatype represents entry point information for the Service management and exposure services.
It contains the attributes defined in Table 6.4.8.1.2-1.

Table 6.4.8.1.2-1: Definition of type BootstrapInformation

Attribute Name Data type P Cardinality Description
apiEndpoints array(ApiEndpointinformation) M 1.N Information about the API.
6.4.8.1.3 Data type: ApiEndpointinformation

The ApiEndpointinformation data type represents entry point information for a single API. It contains the attributes
defined in Table 6.4.8.1.3-1.

Table 6.4.8.1.3-1: Definition of type ApiEndpointinformation

Attribute Name Data type P Cardinality Description

apiName string M 1 Name of API, as defined in the
URI structure as <apiName>.

The following values shall be
supported: "service-apis" for
discovery and "published-apis"
for service registration

tokenEndPoint InterfaceDescription C 0.1 InterfaceDescription as defined
in clause B.3.5, Token endpoint
shall be provided if the API
requires authorization over
OAuth2.0

apiEndPoint InterfaceDescription M 1 InterfaceDescription as defined
in clause B.3.5, End point of the
API

6.4.8.2 Simple data types and enumerations
None.

6.4.8.3 Re-used data types

None.

6.4.8.4 Service-specific registration information
None.
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6.4.9 Error Handling

6.49.1 General

In addition to the general provisionsin clause 5.4.3, the requirements in the following clauses are applicable for Bootstrap
API.

6.4.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

6.4.9.3 Application Errors

No additional application errors defined in the present document.

7 Data management and exposure services

7.1 Data registration API

7.1.1 Introduction

This API enables the APl Consumer to register DME type production capabilities based on the data registration service
procedure defined in RLGAP [5].

7.1.2 API version

For the data registration API as specified in the present document, the MAJOR version field shall be 2, the MINOR
version field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for a definition of the version
fields). Consequently, the <apiVersion> URI path segment shall be set to "v2".

The API isunder development and consequently the API version shall include the pre-release version "alpha.2".

7.1.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "dataregistration”. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 7.1.5.

Figure 7.1.3-1 shows the overall resource URI structure defined for the data registration API.

{apiRoot}/data-registration/<apiVersion>

/production-capabilities

H{registrationid}

Figure 7.1.3-1: Resource URI structure of the Data registration API

Table 7.1.3-1 liststhe individual resources defined for the API, the applicable HT TP methods, and the associated
service operations.
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Table 7.1.3-1: Resource and methods overview of the Data registration API

Resource name Resource URI HTTP Service Operation
method
Registered DME type production |.../production- capabilities POST Register DME type
capabilities
Individual registered DME type |.../production-capabilities/ DELETE Deregister DME type
production capability {registrationid} PUT Update DME type
GET Query DME type

7.1.4 Service Operations

7.1.4.1 Register DME type

71411 Operation definition
The APl Consumer uses this operation to register DME type production capabilities.
The operation to register the capability to produce aDME typeisbased on HTTP POST.

| API Consumer APl Producer ‘

1 POST .../production-capabilities (DmeTypeRelatedCapabilities)

2 201 Created (DmeTypeRelatedCapabilities)

| API Consumer API Producer

Figure 7.1.4.1.1-1: Register DME type operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP POST request to the API Producer. The target URI shall identify the
resource (.../production-capabilities) under which the new registration is requested to be created. The message
content shall carry a DmeTypeRel atedCapabilities structure.

2) The APl Producer shall generate the registration identifier and construct the URI for the created resource. The
API Producer shall return the HTTP POST response. On success, "201 Created" shall be returned. The
"Location" header shall be present and shall carry the URI of the new registration resource. The message
content shall carry a DmeTypeRel atedCapabilities structure that represents the new resource. On failure, the
appropriate error code shall be returned, and the message content may contain additional error information.

7.1.4.1.2 Referenced procedures

714121 Register DME type procedure

The Register DME type operation illustrated in Figure 7.1.4.1.1-1 is based on the Register DME type procedure defined
for the Data registration service in RIGAP [5].

7.1.4.2 Deregister DME type

7.1.4.2.1 Operation definition
The API Consumer uses this operation to deregister DME type production capabilities.
The operation to deregister the capability to produce a DME typeisbased on HTTP DELETE.
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| APl Consumer APl Producer ‘

| 1 DELETE .../production-capabilities/{registrationid}

| 2204 Mo Content :

| APl Consumer APl Producer ‘

Figure 7.1.4.2.1-1: Deregister DME type operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP DELETE request to the APl Producer. The target URI shall identify
the resource to be deleted (.../production-capabilities/{ registrationld} ).

2)  The APl Producer shall return the HTTP DELETE response. On success, "204 No Content” shall be returned
and the response message content shall be empty. On failure, the appropriate error code shall be returned, and
the message response content may contain additional error information.

7.1.4.2.2 Referenced procedures

714221 Deregister DME type procedure

The Deregister DME type operation illustrated in Figure 7.1.4.2.1-1 is based on the Deregister DME type procedure
defined for the Data registration service in RIGAP [5].

7.1.4.3 Update DME type

7.1.4.3.1 Operation definition
The APl Consumer uses this operation to update the registration of production capabilities related to a DME type.
The operation to update the registration of production capability related to aDME typeisbased on HTTP PUT.

‘ APl Consumer AP| Producer ‘

' 1 PUT ...Jproduction-capabilities/{registrationld} (DmeTypeRelatedCapabilities)

| 2200 OK (DmeTypeRelatedCapabilities) :

‘ APl Consumer AP| Producer ‘

Figure 7.1.4.3.1-1: Update DME type operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP PUT request to the API Producer. The target URI shall identify the
resource (.../production-capabilities/{ registrationld} ). The message content shall carry an updated
DmeTypeRelatedCapahilities structure. The API producer shall processthe HTTP PUT message and
determineif the request sent by the APl Consumer is authorized or not.

2)  The APl Producer shal return the HTTP response. On success, "200 OK" shall be returned. On failure, the
appropriate error code shall be returned, and the message content may contain additional error information.
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7.1.4.3.2 Referenced procedures

7.1.4.32.1 Update DME type procedure

The Update DME type operation illustrated in Figure 7.1.4.4.1-1 is based on the Update DME type procedure defined
for the Data registration service in RIGAP [5].

7.1.4.4 Query DME type

71441 Operation definition

The API Consumer uses this operation to query the registration of production capability information on a specific DME
type that it has previoudly registered.

The operation to query the registration of production capability isbased on HTTP GET.

‘ APl Consumer APl Producer ‘

1 GET .../production-capabilities/{registrationid}

2 200 OK (DmeTypeRelatedCapabilities)

‘ APl Consumer APl Producer

Figure 7.1.4.4.1-1: Query DME type operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../production-capabilities/{ registrationld} ). The message content shall be empty. The API producer
shall processthe HTTP GET message and determine if the request sent by the APl Consumer is authorized or
not.

2)  The APl Producer shall return the HTTP response. On success, 200 OK" shall be returned. The message
content shall carry the queried production capability information. On failure, the appropriate error code shall
be returned, and the message content may contain additional error information.

7.1.4.4.2 Referenced procedures

7.1.4.421 Query DME type procedure

The Query DME type operation illustrated in Figure 7.1.4.4.1-1 is based on the Query DME type procedure defined for
the Dataregistration service in RIGAP [5].

7.1.5 Resources

7.15.1 Overview

The following clause defines the resources for the Data registration API.
7.15.2 Resource: "Registered DME type production capabilities"

7.1.5.2.1 Description
The resource represents the registered capabilities of an APl Consumer to produce DME types.
Only the methods defined in clause 7.1.5.2.3 shall be supported by this resource.
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7.1.5.2.2 Resource Definition
Resource URI: {apiRoot}/data-registration/<apiVer sion>/production-capabilities

The resource URI variables supported by the resource are defined in Table 7.1.5.2.2-1.

Table 7.1.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2
apiVersion See clause 7.1.2
7.1.5.2.3 Resource Standard Methods
7.15.23.1 POST

This method shall support the request data structure specified in Table 7.1.5.2.3.1-1 and the response data structure and
response code specified in Table 7.1.5.2.3.1-2, and the HTTP headers specified in Table 7.1.5.2.3.1-3.

Table 7.1.5.2.3.1-1: Data structures supported by the POST request body on this resource

Data Type P | Cardinality Description
DmeTypeRelatedCapabilites [M |1 Registered capabilities of a Data Producer related to a DME type

Table 7.1.5.2.3.1-2: Data structures supported by the POST response body on this resource

Data Type P Cardinality Response Description
codes
DmeTypeRelatedCapabilities M 1 201 Created The operation was successful, and the

message content of the POST response
contains a DmeTypeProdCapRegistration
structure as a representation of the created
resource.

ProblemDetails (0] 0.1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

Table 7.1.5.2.3.1-3: Headers supported by the 201 Response Code on this resource

Name Data P | Cardinality Description
type
Location string M 1 Contains the URI of the newly created "Individual registered

DME type production capability" resource, as defined in
clause 7.1.5.3, with the registrationld in the URI.

7.15.2.4 Resource Custom Operations

None.

7.15.3 Resource: "Individual registered DME type production capability”
7.1531 Description

The resource represents an individual registered DME type production capability.

Only the methods defined in clause 7.1.5.3.3 shall be supported by this resource.
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7.1.5.3.2 Resource Definition
Resource URI: {apiRoot}/data-r egistrations/<apiVer sion>/production-capabilities/{r egistrationl d}

The resource URI variables supported by the resource are defined in Table 7.1.5.3.2-1.

Table 7.1.5.3.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2
apiVersion See clause 7.1.2
registrationld The related DME type production capabilities registration identifier
7.1.5.3.3 Resource Standard Methods
7.15.33.1 DELETE

This method shall support the request data structure specified in Table 7.1.5.3.3.1-1 and the response data structure and
response code specified in Table 7.1.5.3.3.1-2.

Table 7.1.5.3.3.1-1: Data structures supported by the DELETE request body on this resource

Data type P | Cardinality Description
N/A A DELETE request has no message content

Table 7.1.5.3.3.1-2: Data structures supported by the DELETE response body on this resource

Data type P Cardinality Response codes Description

N/A 204 No Content The DME type production capability registration
associated with the registrationld has been deleted
successfully. The message content shall be empty.
The operation has failed, and the message content
may contain Problem description details.

ProblemDetails |O 0..1 AXX/5XX

7.1.5.3.3.2 PUT

This method shall support the request data structure specified in Table 7.1.5.3.3.2-1 and the response data structure and
response code specified in Table 7.1.5.3.3.2-2.

Table 7.1.5.3.3.2-1: Data structures supported by the PUT request body on this resource

Data Type P | Cardinality Description
DmeTypeRelatedCapabilites |[M |1 Updated DME type production capability information

Table 7.1.5.3.3.2-2: Data structures supported by the PUT response body on this resource

Data Type P Cardinality | Response codes Description
DmeTypeRelatedCapabilities |M |1 200 OK The DME type production capability

registration associated with the
registrationld has been updated
successfully and the response contain the
DmeTypeProdCapRegistration as a
representation of the updated resource.
The operation has failed, and the message
content may contain Problem description
details.

ProblemDetails O |0..1 AxX/5XX
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7.1.5.3.3.3 GET

This method shall support the request data structure specified in Table 7.1.5.3.3.3-1 and the response data structure and
response code specified in Table 7.1.5.3.3.3-2.

Table 7.1.5.3.3.3-1: Data structures supported by the GET request body on this resource

Data Type P | Cardinality Description
N/A A GET request has no message content

Table 7.1.5.3.3.3-2: Data structures supported by the GET response body on this resource

Data Type P Cardinality | Response codes Description

DmeTypeRelatedCapabilities  |M 1 200 OK The DME type production capability
registration associated with the
registrationld has been queried successfully
and the response contain the
DmeTypeProdCapRegistration as a
representation of the query resource.

ProblemDetails (@) 0.1 AXX/5%X The operation has failed, and the message
content may contain Problem description
details.

7.1.5.3.4 Resource Custom Operations

None.

7.1.6 Custom operation without associated resources

None.

7.1.7 Notifications

None.

7.1.8 Data Model

7.18.1 Structured data types

7.1.8.1.1 Overview

The following clauses define the structured data types and their attributes to be used by the service API.

7.1.8.1.2 Data type: DmeTypeRelatedCapabilities
The DmeTypeRel atedCapabilities data type represents capabilities of a data provider entity (such as Data Producer,

SME functions) related to providing datainstances of a DME type for collection or consumption. It contains the
attributes defined in Table 7.1.8.1.2-1.
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Table 7.1.8.1.2-1: Definition of type DmeTypeRelatedCapabilities

Attribute Name Data type

P

Cardinality

Description

dmeTypeDefinition DmeTypeDefinition

1

Information of the DME type.

dataAccessEndpoint |Interface Description

M
(O]

0.1

Endpoint to which to send the data request or
data subscription for data instances of this DME

type.

This attribute shall be provided in data
registration requests and responses related to
data registration.

It may be provided in data discovery responses.
If this information is not provided, the data
access endpoint can be discovered by means
outside the scope of the of the DME services.

dataDeliveryMode array(DataDeliveryMode)

M

1..N

Supported modes for data delivery for this DME
type, i.e. one time (data request) or continuous
(data subscription) or both.

constraints object

0.1

When this data structure is used for registration,
this attribute represents producer constraints
related to the DME type based on the
dataProductionSchema.

When this data structure is used for discovery,
this attribute represents constraints applicable
to the consumption of data instances of this
DME type based on the
dataProductionSchema.

7.1.8.1.3

Data type: DmeTypeDefinition

The DmeTypeDefinition data type represents information about a DME type. It contains the attributes defined in

Table7.1.8.1.3-1.

Table 7.1.8.1.3-1: Definition of type DmeTypeDefinition

Attribute Name Data type P | Cardinality Description

dmeTypeld DmeTypeldStruct M |1 The identifier of the DME type being
registered.

metadata Metadata M |1 Metadata that can be used in discovering
the DME type.

dataProductionSchema |object O |0.1 Schema that defines the information
necessary to formulate a data request or
data subscription. If this attribute is not
present, the schema is assumed to be
known from the DME type definition that is
referenced by dmeTypeld (see note).

dataDeliverySchemas array (DeliverySchema) M |1..N List of delivery schemas supported by the
producer for the DME type being
registered (see note).

dataDeliveryMechanism |array M |1.N See clause B.4.4.2.

s (DataDeliveryMechanism)

NOTE: The schemas for data production and data delivery are DME type specific and are not defined in the present

document.
7.1.8.1.4 Data type: Metadata

The Metadata data type contains the attributes defined in Table 7.1.8.1.4-1 and the set of metadata attributes may be

extended by deployments.
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Table 7.1.8.1.4-1: Definition of type Metadata

Attribute Name Data type P Cardinality Description
dataCategory array(string) M 1.N Defines the category of the DME type
e.g. PM counters.
rat array(string) O |[0..N Defines the radio access technology
e.g. 5G.
7.1.8.1.5 Data type: DeliverySchema

The DeliverySchema data type contains the attributes defined in Table 7.1.8.1.5-1.

Table 7.1.8.1.5-1: Definition of type DeliverySchema

Attribute Name

Data type

P

Cardinality

Description

type

SchemaTypes

1

Type of the schema.

deliverySchemald

string

M
M

1

A Data Producer may support one or more
delivery schemas and for each supported
schema type a delivery schema identifier is
assigned. A Data Consumer uses this
attribute while creating a data job and
request to deliver the data using specific
schema type which is identified by this
attribute.

schema

string

0.1

The schema serialized to string. If this attribute
is not present, the schema is assumed to be
known from the DME type definition that is
referenced by the DME type identifier.

7.1.8.2

7.1.8.2.1

Introduction

Simple data types and enumerations

This clause defines simple data types and enumerations that can be referenced from data structures defined in the

previous clauses.

7.1.8.2.2

Simple data types

No simple data types are defined in the present document.

7.1.8.2.3

7.1.8.2.3.1

Enumeration

Enumeration: SchemaTypes

Table 7.1.8.2.3.1-1: Enumeration SchemaTypes

Enumeration value

Description

JSON_SCHEMA

Following JSON Schema 2020-12 [14].

XML_SCHEMA

Following XML Schema [16], [17], [18] and [i.1].

7.1.8.3

None.

7.1.8.4

None.

Re-used data types

Service-specific registration information
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7.1.9 Error Handling

7191 General

In addition to the general provisionsin clause 5.4.3, the requirements in the following clauses are applicable for the
Data Registration API.

7.1.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

7.1.9.3 Application Errors

No additional application errors defined in the present document.

7.2 Data discovery API

7.2.1 Introduction

This API enables the API Consumer to discover the available DME types based on the data discovery service
procedures defined in RIGAP [5].

7.2.2 API version

For the data discovery API as specified in the present document, the MAJOR version field shall be 2, the MINOR
version field shall be 0 and the PATCH version field shall be O (see ETSI TS 129 501 [1] for a definition of the version
fields). Consequently, the <apiVersion> URI path segment shall be set to "v2".

7.2.3 Resource structure and methods

The reguest URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "datadiscovery”. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 7.2.5.

Figure 7.2.3-1 shows the overall resource URI structure defined for the data discovery API.

{apiRoot}/data-discovery/<apiVersion>

L /dme-types

H{dmeTypeld}

Figure 7.2.3-1: Resource URI structure of the Data discovery API

Table 7.2.3-1 lists the individual resources defined for the API, the applicable HT TP methods, and the associated
service operations.
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Table 7.2.3-1: Resources and methods overview of the Data discovery API

Resource name Resource URI HTTP method Service Operation
All DME types .../dme-types GET Discover DME types
Individual DME types |.../dme-types/{dmeTypeld} GET Query capabilities related to a
DME type

7.2.4  Service operations

7.24.1 Discover DME types

7.24.1.1 Operation definition
The APl Consumer uses this operation to discover the available DME types.

The operation to discover the DME typesisbased on HTTP GET.

| APl Consumer APl Producer ‘

1 GET .../dme-types

2 200 OK (array(DmeTypeRelatedCapabilities))

| APl Consumer API| Producer

Figure 7.2.4.1.1-1: Discover DME types operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../dme-types) and may also contain query parameters to discover the available DME types.

2) The APl Producer shal return the HTTP GET response. On success, "200 OK" shall be returned and the
message content shall carry an array of Dme type related capabilities. On failure, the appropriate error code
shall be returned, and the response message content may contain additional error information.

7.2.4.1.2 Referenced procedures

724121 Discover DME types procedure

The Discover DME types operation illustrated in Figure 7.2.4.1.1-1 is based on the Discover DME types procedure
defined for the Data discovery servicein RLGAP [5].

7.24.2 Query DME type information

72421 Operation definition

The APl Consumer uses this operation to query for information about a specific DME type identified by a DME type
identifier.

The operation to query for information about a specific DME typeis based on HTTP GET.
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‘ APl Consumer APl Producer ‘

|1 GET Jdme-types/{dmeTypeld}

| 2200 OK (DmeTypeRelatedCapabilities) |

‘ APl Consumer APl Producer ‘

Figure 7.2.4.2.1-1: Query DME type information operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../dme-types/{ dmeTypeld}) and the message content shall be empty.

2) The APl Producer shall return the HTTP GET response. On success, "200 OK" shall be returned and the
message content shall carry capability information related to the DME type identified by { dmeTypeld}. On
failure, the appropriate error code shall be returned, and the response message content may contain additional
error information.

7.24.2.2 Referenced procedures

724221 Query DME type information procedure

The Query DME type operation illustrated in Figure 7.2.4.2.1-1 is based on the Query DME type information procedure
defined for the Data discovery servicein RLGAP [5].

7.2.5 Resources

7.25.1 Overview

The following clause defines the resources for the Data discovery API.
7.25.2 Resource: "All DME types”

7.25.2.1 Description

The resource represents the available DME types. Only the methods defined in clause 7.2.5.2.3 shall be supported by
this resource.

7.25.2.2 Resource Definition
Resource URI: {apiRoot}/data-discover y/<apiVer sion>/dme-types

The resource URI variables supported by the resource are defined in Table 7.2.5.2.2-1.

Table 7.2.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 7.2.2.
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7.2.5.2.3 Resource Standard Methods

7.25.23.1 GET

This method shall support the URI query parameters specified in Table 7.2.5.2.3.1-1, the request data structure specified
in Table 7.2.5.2.3.1-2 and the response data structure and response code specified in Table 7.2.5.2.3.1-3.

Table 7.2.5.2.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description Applicability
identity- string O |0.1 Identity namespace, which shall
namespace match the "namespace" part of the
"dmeTypeld" attribute (see note 1).
identity-name string O |0.1 Identity name, which shall match

the "name" part of the "dmeTypeld"
attribute (see note 1).
data-category array(string) O |0..N Set of data category entries, all of
which shall match entries of the
"dataCategory" attribute (see
notes 1 and 2).
NOTE 1: If multiple query parameters are provided these shall be combined with AND when evaluating the query.
NOTE 2: The encoding of query parameter for array of string shall follow the guideline defined in ETSI

TS 129 501 [1] clause 5.3.13.

Table 7.2.5.2.3.1-2: Data structures supported by the GET request body on this resource

Data Type P | Cardinality Description
N/A There is no object in the message content of the GET request.

Table 7.2.5.2.3.1-3: Data structures supported by the GET response body on this resource

Data Type P |Cardinality |Response Description
codes
array (DmeTypeRelatedCapabilities) |M 0..N 200 OK The operation was successful.

The message content of the GET response
carries an array of
DmeTypeRelatedCapabilities structures.

ProblemDetails (e} 0..1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

7.25.2.4 Resource Custom Operations

None.

7.25.3 Resource: "Individual DME type"

7.253.1 Description

The resource represents a DME type.

7.25.3.2 Resource Definition
Resource URI: {apiRoot}/data-discovery/<apiVer sion>/dme-types/{dmeTypel d}

The resource URI variables supported by the resource are defined in Table 7.2.5.3.2-1.
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Table 7.2.5.3.2-1: Resource URI variables for the resource

This method shall support the URI query parameters specified in Table 7.2.5.3.3.1-1, the request data structure specified
in Table 7.2.5.3.3.1-2 and the response data structure and response code specified in Table 7.2.5.3.3.1-3.

Table 7.2.5.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P | Cardinality Description Applicability
N/A
Table 7.2.5.3.3.1-2: Data structures supported by the GET request body on this resource
Data type P | Cardinality Description
N/A The message content of a GET request is empty.

Table 7.2.5.3.3.1-3: Data structures supported by the GET response body on this resource

Data type P Cardinality | Response codes Description
DmeTypeRelatedCap |M 1 200 OK The operation was successful.
abilities
The message content a
DmeTypeRelatedCapabilities structure.
ProblemDetails (@] 0..1 AXX/5XX The operation has failed, and the message content
may contain Problem description details.

7.2.5.3.4 Resource Custom Operations
None.

7.2.6

None.

7.2.7 Notifications

None.

7.2.8 Data Model

7.28.1 Structured data types
7.2.8.1.1 Overview

Custom operation without associated resources

The following clause defines the structured data types and their attributes to be used by the service API.

For this service API, no structured data types are defined in the present document.
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7.2.8.2 Simple data types and enumerations

7.2.8.2.1 Introduction

The following clause defines simple data types and enumerations that can be referenced from data structures defined in
the previous clauses.

7.2.8.2.2 Simple data types

For this service API, no ssimple data types are defined in the present document.

7.2.8.2.3 Enumerations

For this service API, no enumerations are defined in the present document.

7.2.8.3 Re-used data types

None.

7.28.4 Service-specific registration information
None.

7.2.9 Error Handling

7.29.1 General

In addition to the general provisionsin clause 5.4.3, the requirements in the following clauses are applicable for the
Data Discovery API.

7.29.2 Protocol Errors

No specific protocol errors are defined in the present document.

7.29.3 Application Errors

No additional application errors defined in the present document.

7.3 Data access API

7.3.1 Introduction

This API enables the APl Consumer to request or subscribe data instances based on the Data request service and Data
subscription service procedures defined in RLGAP [5]. The API definition applies to both scenarios when rApp isthe
Service Consumer and when DME is the Service Consumer, respectively.

7.3.2 API version

For the Data access APl as specified in the present document, the MAJOR version field shall be 2, the MINOR version
field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for adefinition of the version fields).
Conseguently, the <apiVersion> URI path segment shall be set to "v2".

The API isunder development and consequently the API version shall include the pre-release version "apha.2".
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7.3.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "data-access'. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 7.3.5.

Figure 7.3.3-1 shows the overall resource URI structure defined for the Data access API.

{apiRoot}/data-access/<apiVersion>/

/data-jobs

/{dataJobld}

[status

Figure 7.3.3-1: Resource URI structure of the Data access API

Table 7.3.3-1 lists the individual resources defined for the API, the applicable HT TP methods, and the associated
service operations.

Table 7.3.3-1: Resources and methods overview of the data access API

Resource name Resource URI HTTP Service Operation
method
All data jobs .../data-jobs POST Create an individual
data job
GET Query data job
identifiers
Individual data job .../data-jobs/{dataJobld} DELETE Cancel data job
PUT Update data job
GET Query data job
Individual data job status .../data-jobs/{dataJobld}/status GET Query data Job status

7.3.4  Service Operations

7.34.1 Create data job

7.3.4.1.1 Operation definition

The APl Consumer uses Create data job operation to create the job for data request or subscription. A data job can be
either for data request or data subscription.

An API Producer supporting the Data access APl shall support at least one type of the services, data request (one time
delivery mode) or data subscription (continuous delivery mode).

NOTE: The mean for communicating the service support capabilities with APl Consumersis not specified in the
present document.

The operations are based on HTTP POST.
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| APl Consumer AP| Producer ‘

| 1 POST .../data-jobs (Datajobinfo)

| 2201 Created (Datajoblinfo) :

| APl Consumer AP| Producer ‘

Figure 7.3.4.1.1-1: Create data job operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP POST request to the API Producer. The target URI shall identify the
resource (.../data-jobs) under which the new datajob is to be created. The message content shall carry a
DataJoblnfo.

2)  The APl Producer shall return the HTTP POST response. On success, "201 Created" shall be returned. The
Location header shall be present and shall carry the URI of the new data job resource with dataJobld assigned
by the service producer. The message content shall carry a DataJoblnfo representing the created data job. On
failure, the appropriate error code shall be returned, and the message content may contain additional error

information.
7.3.4.1.2 Referenced procedures
734121 Request data procedure

The Create datajob operation illustrated in Figure 7.3.4.1.1-1 is based on the Request data procedure defined for the
Datarequest servicein RIGAP[5].

7.3.4.1.2.2 Subscribe data procedure

The Create datajob operation illustrated in Figure 7.3.4.1.1-1 is based on the Subscribe data procedure defined for the
Data subscription servicein RLGAP [5].

7.3.4.2 Cancel data job

73421 Operation definition
The APl Consumer uses Cancel data job operation to cancel a datajob.

The operations are based on HTTP DELETE.

‘ APl Consumer API| Producer ‘

1 DELETE .../data-jobs/{datajobid}

2 204 Mo Content

‘ APl Consumer API| Producer ‘

Figure 7.3.4.2.1-1: Cancel data job operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP DELETE request to API Producer. The target URI shall identify the
resource (.../data-jobs/{ datalobld} ).
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2) The APl Producer shall return the HTTP DELETE response. On success, 204 No Content" shall be returned.
On failure, the appropriate error code shall be returned, and the message content may contain additional error

information.
7.3.4.2.2 Referenced procedures
7.3.4.22.1 Cancel data request procedure

The Cancel datajob operation illustrated in Figure 7.3.4.2.1-1 is based on the cancel datarequest procedure defined for
the Data request service in RIGAP [5].

7.3.4.2.2.2 Unsubscribe data procedure

The Cancel data job operation illustrated in Figure 7.3.4.2.1-1 is based on the Unsubscribe data procedure defined for
the Data subscription service in RIGAP [5].

7.3.4.3 Notify data availability

7.3.43.1 Operation definition
The API Producer uses this operation to notify data availability related to a data subscription.
The operation is based on HTTP POST.

| APl Consumer | ‘ APl Producer

! 1 POST {datafwailabilityMNotficationUr} (DatafwailabilityMatification) !

! Z2 204 Mo Content !

| APl Caonsumer APl Producer

Figure 7.3.4.3.1-1: Notify data availability operation

The service operation is as follows:

1) The APl Producer shall send an HTTP POST request to APl Consumer. The target URI
(dataAvailabilityNotificationUri) identifies the address where to send the notifications. The message content
shall carry a DataAvailabilityNotification.

2) The APl Consumer shall return the HTTP POST response. On success, "204 No Content” shall be returned.
On failure, the appropriate error code shall be returned, and the message content may contain additional error

information.
7.3.4.3.2 Referenced procedures
7.3.4.3.2.1 Notify data availability procedure

The Notify data job availability operation illustrated in Figure 7.3.4.3.1-1 is based on the Notify data availability
procedure defined for the Data subscription service in RLGAP [5].

7.34.4 Update data job

7.34.4.1 Operation definition

The APl Consumer uses this operation to update the created job for data subscription.

ETSI



59 ETSI TS 104 231 Vv8.0.0 (2026-03)

The operation to update adatajob isbased on HTTP PUT.

| APl Consumer AP| Producer ‘

' 1 PUT ....../data-jobs/{datajobld} (Datajobinfo)

| 2200 0K (Datajobinfo)

| APl Consumer AP| Producer ‘

Figure 7.3.4.4.1-1: Update data job operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP PUT request to the API Producer. The target URI shall identify the
resource (.../data-jobs/{ dataJobld} ). The message content shall carry an update DataJoblnfo structure. The
API Producer shall processthe HTTP PUT message and determine if the request sent by the API Consumer is
authorized or not.

2) The APl Producer shall return the HTTP response. On success, "200 OK" shall be returned. On failure, the
appropriate error code shall be returned, and the message content may contain additional error information.

3) The APl Producer shall reject the update data job with "405 Method Not Allowed" if the dataJobld in the
target URI is associated with delivery mode "ONE_TIME".

NOTE: Updating the Data Job can introduce discontinuities in the produced data that are specific to the DME
type and/or Data Producer.

7.3.4.4.2 Referenced procedures

7.3.4.32.1 Update data job procedure

The Update data job operation illustrated in Figure 7.3.4.4.1-1 is based on the Update data subscription procedure
defined for the Data subscription servicein RLGAP [5].

7.3.45 Query data job

7.3.45.1 Operation definition
The APl Consumer uses this operation to query the created job.

The operation to query the datajob is based on HTTP GET.

‘ APl Consumer API| Producer ‘

| 1 GET ....../data-jobs/{datajobld} _ |

| 2200 OK (Datajobinfo) :

‘ APl Consumer API| Producer ‘

Figure 7.3.4.5.1-1: Query data job operation

The service operation is as follows:
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1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (...... /data-jobs/{ dataJobld} ). The message content shall be empty. The API producer shall process
the HTTP GET message and determine if the request sent by the APl Consumer is authorized or not.

2)  The APl Producer shall return the HTTP response. On success, "200 OK" shall be returned. The message
content shall carry the queried datajob information. On failure, the appropriate error code shall be returned,
and the message content may contain additional error information.

7.3.45.2 Referenced procedures

7.3.4521 Query data job procedure

The Query data job operation illustrated in Figure 7.3.4.5.1-1 is based on the Query data subscription procedure defined
for the Data subscription servicein RIGAP [5].

7.3.4.6 Query data job status

7.3.4.6.1 Operation definition
The APl Consumer uses this operation to query the data job status.
The operation to query the datajob is based on HTTP GET.

| APl Consumer APl Producer

1 GET ...... (data-jobs/{datajobld}/status

2 200 OK (Data)obStatusinfa)

| APl Consumer APl Producer ‘

Figure 7.3.4.6.1-1: Query data job status operation
The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (...... /data-jobs/{ dataJobl d} /status). The message content shall be empty. The API producer shall
process the HTTP GET message and determine if the request sent by the API Consumer is authorized or not.

2)  The APl Producer shal return the HTTP response. On success, "200 OK" shall be returned. The message
content shall carry the queried data job status information. On failure, the appropriate error code shall be
returned, and the message content may contain additional error information.

7.3.4.6.2 Referenced procedures

7.3.4.6.2.1 Query data job procedure

The Query data job status operation illustrated in Figure 7.3.4.6.1-1 is based on the Query data subscription status
procedure defined for the Data subscription service in RLGAP [5].

7.3.4.7 Query data job identifiers

7.34.7.1 Operation definition

The API Consumer uses Query data job identifiers operation to get the data job identifiersfor all the jobsthat are
created for the specific API consumer. A datajob can be either for data request or data subscription.

The operations are based on HTTP GET.
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‘ APl Consumer APl Producer ‘

| 1 GET .../data-jobs

| 2200 OK (array(datajobid))

‘ APl Consumer AP| Producer ‘

Figure 7.3.4.7.1-1: Query data job operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource(...... /data-jobs/). The message content shall be empty. The API producer shall processthe HTTP
GET message and determine if the request sent by the API Consumer is authorized or not.

2)  The APl Producer shall return the HTTP response. On success, "200 OK" shall be returned. The message
content shall carry an array of data job identifiers (dataJobld) created by the APl Consumer. On failure, the
appropriate error code shall be returned, and the message content may contain additional error information.

7.3.4.7.2 Referenced procedures

7.3.4.7.21 Query data job identifiers procedure

The Query data job identifiers operation illustrated in Figure 7.3.4.7.1-1 is based on the Query data subscription
procedure defined for the Data subscription service in RLGAP [5].

7.3.5 Resources

7.35.1 Overview

This clause defines the resources for the Data access API.
7.3.5.2 Resource: "All data jobs"

73521 Description
The resource All data jobs represents all data jobs created by a particular consumer.

Only the methods defined in clause 7.3.5.2.3 shall be supported by these resources.

7.3.5.2.2 Resource Definition
Resource URI: {apiRoot}/data-access/<apiVer sion>/data-jobs

The resource URI variables supported by the resource are defined in Table 7.3.5.2.2-1.

Table 7.3.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 7.3.2.
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7.3.5.2.3 Resource Standard Methods

7.3.5.23.1 POST

This method shall support the request data structure specified in Table 7.3.5.2.3.1-1, and the response data structure and
response code specified in Table 7.3.5.2.3.1-2.

Table 7.3.5.2.3.1-1: Data structures supported by the POST request body on this resource

Data Type P | Cardinality Description
DataJoblinfo M |1 Provides information for the data job to be created.

Table 7.3.5.2.3.1-2: Data structures supported by the POST response body on this resource

Data Type P |Cardinality Response Description
codes
DataJoblInfo M 1 201 Created The operation was successful.

The message content of the POST response
contains a DataJoblinfo representing the
created resource.

ProblemDetails (0] 0.1 AXX/5XX The operation was unsuccessful.

Detailed problem description may be carried in
the response message content.

Table 7.3.5.2.3.1-3: Headers supported by the 201-response code this resource

Name Data P | Cardinality Description
type
Location String |M 1 Contains the URI of the newly created resource as defined in
clause 7.3.5.2.2.

7.3.5.2.3.2 GET

This method shall support the request data structure specified in Table 7.3.5.2.3.2-1 and the response data structure and
response code specified in Table 7.3.5.2.3.2-2.

Table 7.3.5.2.3.2-1: Data structure supported by the GET request body on this resource

Data type P | Cardinality Description
N/A There is no object in the message content of a GET request.

Table 7.3.5.2.3.2-2: Data structures supported by the HTTP GET response body on this resource

Data type P Cardinality Response Description
codes
array(dataJobld) M ]0..N 200 OK All data job identifiers.
ProblemDetails O |0..1 AXXI5XX Detailed problem description.
7.3.5.2.4 Resource Custom Operations
None.
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7.35.3 Resource: "Individual data job"

7.3.5.3.1 Description
The resource Individual data job represents an individual data job for a data request or data subscription.

Only the methods defined in clause 7.3.5.3.3 shall be supported by these resources.

7.3.5.3.2 Resource Definition
Resource URI: {apiRoot}/data-access/<apiVer sion>/data-j obs/{dataJobl d}

The resource URI variables supported by the resource are defined in Table 7.3.5.3.2-1.

Table 7.3.5.3.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 7.3.2.
dataJobld The data job identifier assigned by the Service Producer.
7.3.5.3.3 Resource Standard Methods
7.3.5.3.3.1 DELETE

This method shall support the request data structure specified in Table 7.3.5.3.3.1-1 and the response data structure and
response code specified in Table 7.3.5.3.3.1-2.

Table 7.3.5.3.3.1-1: Data structures supported by the DELETE request body on this resource

Data type P | Cardinality Description
N/A There is no object in the message content of a DELETE request.

Table 7.3.5.3.3.1-2: Data structures supported by the DELETE response body on this resource

Datatype | P |Cardinality | Response codes Description
N/A 204 No content The operation was successful.

The data request has been cancelled.
ProblemD |O |0..1 AXX/5XX The operation was unsuccessful.
etails

Detailed problem description may be carried in the response
message content.

7.3.5.3.3.2 PUT

This method shall support the request data structure specified in Table 7.3.5.3.3.2-1 and the response data structure and
response code specified in Table 7.3.5.3.3.2-2.

Table 7.3.5.3.3.2-1: Data structure supported by the PUT request body on this resource

Data type P | Cardinality Description
DataJoblinfo M 1 Provides update data job information.
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Table 7.3.5.3.3.2-2: Data structure supported by the PUT response body on this resource

Data type P | Cardinality Response code Description
DataJoblnfo M |1 200 OK The operation was successful.
Data job information updated successfully.
ProblemDetails |O (0.1 AxXX/5xx The operation was unsuccessful.
Detailed problem description may be carried in the
response message content.
7.3.5.3.3.3 GET

This method shall support the request data structure specified in Table 7.3.5.3.3.3-1 and the response data structure and
response code specified in Table 7.3.5.3.3.3-2.

Table 7.3.5.3.3.3-1: Data structure supported by the GET request body on this resource

Data type

P

Cardinality

Description

N/A

There is no object in the message content of a GET request.

Table 7.3.5.3.3.3-2: Data structure supported by the GET response body on this resource

Data type P |Cardinality | Response code Description
DataJoblinfo M |1 200 OK The operation was successful.
ProblemDetails |O [0..1 AXX/5XX The operation was unsuccessful.

Detailed problem description may be carried in the response
message content.

7.3.5.3.4

None.

7354

7.3.54.1

Resource Custom Operations

Resource: "Individual data job status”

Description

Theresource Individual data job status represents an individual data job status for a data request or data subscription.

Only the methods defined in clause 7.3.5.4.3 shall be supported by these resources.

7.3.5.4.2

Resource Definition

Resource URI: {apiRoot}/data-access/<apiVer sion>/data-jobs/{dataJobl d}/status

The resource URI variables supported by the resource are defined in Table 7.3.5.4.2-1.

Table 7.3.5.4.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 7.3.2.
dataJobld The data job identifier assigned by the Service Producer.
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7.3.5.4.3 Resource Standard Methods

7.3.5.4.3.1 GET

This method shall support the request data structure specified in Table 7.3.5.4.3-1 and the response data structure and
response code specified in Table 7.3.5.4.3-2.

Table 7.3.5.4.3-1: Data structure supported by the GET request body on this resource

Data type P | Cardinality Description
N/A There is no object in the message content of a GET request.

Table 7.3.5.4.3-2: Data structure supported by the GET response body on this resource

Data type | P | Cardinality Response code Description

DataJobS (M |1 200 OK The operation was successful.

atatusinfo

ProblemD |O |0..1 AXX/5xx The operation was unsuccessful.

etails
Detailed problem description may be carried in the response
message content.

7.3.5.4.4 Resource Custom Operations

None.

7.3.6 Custom operation without associated resources

None.
7.3.7 Notifications

7.3.7.1 Notify data availability

7.3.7.1.1 Description

The notification informs the receiver about the availability of data for a data subscription and provides detail s about
how to access them.

7.3.7.1.2 Resource Definition

The Resource URI isacallback URI provided when creating a data job for data subscription.
7.3.7.1.3 Resource Standard Methods

7.3.7.1.3.1 POST

This method shall support the request data structures specified in Table 7.3.7.1.3.1-1 and the response data structure and
response codes specified in Table 7.3.7.1.3.1-2.

Table 7.3.7.1.3.1-1: Data structures supported by the HTTP POST request body on this resource

Data type P [Cardinality Description
DataAvailabilityNotification | M |1 Notify data availability
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Table 7.3.7.1.3.1-2: Data structures supported by the HTTP POST response body on this resource

Data type P | Cardinality Response codes Description

N/A 204 No content Confirmation of received notification

ProblemDetails O |0.1 4xXI5XX The operation was unsuccessful.
Detailed problem description may be carried in the
response message content.

7.3.8 Data Model

7.3.8.1 Structured data types

7.3.8.1.1 Overview

The following clauses define the data type and attributes to be used in the resource representation.

7.3.8.1.2

Data type: DataJoblinfo

The DataJobl nfo contains the attributes defined in Table 7.3.8.1.2-1.

Table 7.3.8.1.2-1: Definition of type DataJoblinfo

Attribute Name Data type P | Cardinality Description
dataDeliveryMode DataDeliveryMode M 1 See clause 7.3.8.2.3.1.
dmeTypeld DmeTypeld M 1 See clause B.4.2.
productionJobDefinition object M 1 Job description based on the DME

type specific
dataProductionSchema.
dataDeliveryMethod DataDeliveryMethod M 1 See clause B.4.3.1.
dataDeliverySchemald string M 1 A delivery schema identifier
provided by a Data Producer during
the data registration procedure.
pullDeliveryDetailsHttp PullDeliveryDetailsHttp C 0.1 See clause 7.3.8.1.3 (see note 1).
dataAvailabilityNotificationUri  |Uri c |0.1 Callback URI for data availability
notifications (see note 2).
pushDeliveryDetailsHttp PushDeliveryDetailsHttp C 0.1 See clause 7.3.8.1.4 (see note 3).
streamingConfigurationKafka |StreamingConfigurationKatka |C  |0..1 See clause 7.3.8.1.6 (see note 4).
dataJoblinfoStatus ProcessMonitor Cc |0.1 ProcessMonitor datatype is
specified in ETSI TS 128 622 [21]
clause 4.3.43 (see note 5).

NOTE 1:

NOTE 2:

If dataDeliveryMethod is PULL_HTTP and dataDeliveryMode is ONE_TIME, the pullDeliveryDetailsHttp
attribute shall be present in the Create data job response.
If dataDeliveryMethod is PULL_HTTP, and dataDeliveryMode is CONTINOUS, the

dataAvailabilityNotificationUri attribute shall be present in the Create data job request and Create data job

response.
NOTE 3:

data job request and Create data job response.

NOTE 4:

If dataDeliveryMethod is PUSH_HTTP, the pushDeliveryDetailsHttp attribute shall be present in the Create

If dataDeliveryMethod is STREAMING_KAFKA, the streamingConfigurationKafka attribute shall be present in

the Create data job request sent by the DME as API Consumer and in the Create data job response sent by
the DME as API Producer. If the streamingConfigurationKafka attribute is present in the Create data job
request, it shall be present in the corresponding Create data job response.

NOTE 5:

When API Consumer requesting the datajob, the dataJobinfoStatus shall not present in the request. When

API Producer creating a data job the response shall include the DataJoblInfo with dataJobinfoStatus.

7.3.8.1.3

Data type: PullDeliveryDetailsHttp

The Pull DeliveryDetail sHttp data type signals how to pull data using the HTTP protocol. It contains the attributes

defined in Table 7.3.8.1.3-1.
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Table 7.3.8.1.3-1: Definition of type PullDeliveryDetailsHttp

Attribute Name Data type P | Cardinality Description
dataPullUri Uri M |1 URI which data can
be pulled from.

7.3.8.1.4 Data type: PushDeliveryDetailsHttp

The PushDeliveryDetailsHttp data type signals how to push data using the HTTP protocol. It contains the attributes
defined in Table 7.3.8.1.4-1.

Table 7.3.8.1.4-1: Definition of type PushDeliveryDetailsHttp

Attribute Name Data type P | Cardinality Description
dataPushUri Uri M |1 URI to which data
can be pushed.

7.3.8.1.5 Data type: DataAvailabilityNotification
The DataAvailabilityNotification contains the attributes defined in Table 7.3.8.1.5-1.

Table 7.3.8.1.5-1: Definition of type DataAvailabilityNotification

Attribute Name Data type P Cardinality Description
dataJobld string M 1 Data job identifier.
pullDeliveryDetailsHttp PullDeliveryDetailsHttp C 0.1 If the dataDeliveryMechanism

attribute of the data job identified
by the dataJobld attribute is
PULL_HTTP, this attribute shall be
included. Otherwise, it shall be
absent.

7.3.8.1.6 Data type: StreamingConfigurationKafka

The StreamingConfigurationK afka data type signals a data streaming configuration for the Kafka protocol. It contains
the attributes defined in Table 7.3.8.1.6-1.

Table 7.3.8.1.6-1: Definition of type StreamingConfigurationKafka

Attribute Name Data type P | Cardinality Description
topicName string M (1 Name of the Kafka topic.
kafkaBootstrapServers |array M |1.N See clause 7.3.8.1.7.

(ServerAddressWithPort)
7.3.8.1.7 Data type: ServerAddressWithPort

The ServerAddressWithPort contains the attributes defined in Table 7.3.8.1.7-1.

Table 7.3.8.1.7-1: Definition of type ServerAddressWithPort

Attribute Name Data type P | Cardinality Description
hostname string M 1 hostname shall follow DNS naming convention as
defined in IETF RFC 1035 [19].
portAddress integer M 1 Port address, e.g. 9092.
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7.3.8.2 Simple data types and enumerations

7.3.8.2.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the
previous clauses.

7.3.8.2.2 Simple data types

None.

7.3.8.2.3 Enumerations

7.3.8.2.3.1 Enumeration: DataDeliveryMode

Thisindicates whether the datainstance is created in a one-time data delivery (datarequest) or continuously (data
subscription).

Table 7.3.8.2.3.1-1: Enumeration type of DataDeliveryMode

Enumerations Value Description
ONE_TIME indicate the data job to be created is for on-time data delivery, i.e. for data request.
CONTINUOUS indicate the data job to be created is for continuous data delivery, i.e. for data subscription.
7.3.8.2.3.2 Void
7.3.8.3 Re-used data types
None.
7.3.8.4 Service-specific registration information

The following structure defines the content of the "serviceCapabilities* attribute in the " ServiceProperties' data type
(see clause B.3.4.2) for registration and discovery of this service.

Table 7.3.8.4-1: Definition of the service-specific registration information

Attribute Name Data type P | Cardinality Description

supportedDataDeliveryModes |array(DataDeliveryMode) (M |1..N Indicates whether one-time or
continuous data delivery, or both, are
supported by the service.

7.3.9 Error Handling

7.39.1 General

For the Data access API, HTTP error responses shall be supported as specified in ETS|I TS 129 501) [1]. Protocol errors
and application errors specified in ETSI TS 129 500 [2], Table 5.2.7.2-1, shall be supported for an HTTP method if the
corresponding HT TP status codes are specified as mandatory for that HTTP method in ETS TS 129 500 [2],
Table5.2.7.1-1.

In addition, the requirementsin the following clauses are applicable for the Data access API.

7.3.9.2 Protocol Errors

No specific protocol errors are defined in the present document.
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7.3.9.3 Application Errors

No additional application errors defined in the present document.

7.4 HTTP based Push data API

7.4.1 Introduction

This API enablesthe API Producer to push datato the APl Consumer based on the Push data service procedures
defined in RLGAP [5]. The API definition applies to both scenarios when rApp is the Service Consumer and when
DME isthe Service Consumer, respectively.

7.4.2 API version

For the Push data APl as specified in the present document, the MAJOR version field shall be 1, the MINOR version
field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for adefinition of the version fields).

7.4.3 Resource structure and methods

The resource URI isa callback URI provided when creating a data job or data offer.
7.4.4  Service Operations

7.4.4.1 Push data

7.4.4.1.1 Operation definition
The APl Producer uses Push data operation to push data payload to the API Consumer.
The operation is based on HTTP POST.

| APl Producer ‘ APl Consumer ‘

! 1 POST {dataPushUril(data payload) _

; 2 204 Mo Content !

| APl Producer ‘ ‘ APl Consumer ‘

Figure 7.4.4.1.1-1: Push data operation

The service operation is as follows:

1) The APl Producer shall send an HTTP POST request to the APl Consumer. The target URI (dataPushUri)
identifies the destination for pushing data to. The message content shall carry the data payload. The Content-
Type header shall be present and set to the exact media type of the data payload.

2) The APl Consumer shall return the HTTP POST response. On success, "204 No Content" shall be returned.
On failure, the appropriate error code shall be returned, and the message content may contain additional error
information.
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7.4.4.1.2 Referenced procedures

744121 Push data procedure

The Push data operation illustrated in Figure 7.4.4.1.1-1 is based on the Push data procedure defined for the Push data
servicein RIGAP[5].

7.4.5 Resources

7.45.1 Overview

This clause defines the resources for the Push data API.
7.45.2 Resource: "Push delivery URI"

74521 Description

The resource represents the destination for pushing data to.

7.45.2.2 Resource Definition

Theresource URI isacallback URI provided in the "PushDeliveryDetail sHttp" data structure when creating adatajob
for data subscription or a data offer.

7.45.2.3 Resource Standard Methods

745231 POST

The method shall support carrying the data payload in the request body. The format of the data payload and Content-
Type header are determined by the data message schema.

The method shall support the response data structures and response codes specified in Table 7.4.5.2.3.1-1.

Table 7.4.5.2.3.1-1: Data structures supported by the HTTP POST response body on this resource

Data type P | Cardinality Response codes Description
N/A 204 No content Confirmation of received data delivery.
ProblemDetails O |[0.1 4xXI5XX The operation was unsuccessful.

Detailed problem description may be carried in the
response message content.

7.45.2.4 Resource Custom Operations

None.

7.4.6 Custom operation without associated resources

None.

7.4.7 Notifications

None.
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7.4.8 Data Model

7.4.8.1 Structured data types

None.

7.4.8.2 Simple data types and enumerations
None.

7.4.8.3 Re-used data types

None.

7.48.4 Service-specific registration information
None.

7.4.9 Error Handling

7491 General

For the Push data API, HTTP error responses shall be supported as specified in ETSI TS 129 501 [1]. Protocol errors
and application errors specified in ETSI TS 129 500 [2], Table 5.2.7.2-1, shall be supported for an HTTP method if the
corresponding HT TP status codes are specified as mandatory for that HTTP method in ETSI TS 129 500 [2],
Table5.2.7.1-1.

In addition, the requirementsin the following clauses are applicable for the Push data API.

7.49.2 Protocol Errors

No specific protocol errors are defined in the present document.

7.49.3 Application Errors

No additional application errors defined in the present document.

7.5 HTTP based Pull data API

7.5.1 Introduction
This APl enablesthe APl Consumer to pull datafrom the APl Producer based on the Pull data service procedures

defined in RLGAP [5]. The API definition applies to both scenarios when rApp is the Service Consumer and when
DME isthe Service Consumer, respectively.

7.5.2 API version

For the Pull data API as specified in the present document, the MAJOR version field shall be 1, the MINOR version
field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for adefinition of the version fields).

7.5.3 Resource structure and methods

Theresource URI isatarget URI provided when creating adata job for data request or adata offer, or when notifying
the data availability for data subscription.
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7.5.4  Service Operations

7541 Pull data

75411 Operation definition
The API Consumer uses Pull data operation to pull data payload from the API Producer.
The operation is based on HTTP GET.

APl Consumer | | API Producer

' 1 GET {dataPulluri} |

| alt )I [data ready]

' 2200 OK (data payload) !

[data nut:readv] i
| _ 3202 Accepted |
1

APl Consumer | | API| Producer

Figure 7.5.4.1.1-1: Pull data operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI (dataPullUri)
identifies the destination for pulling data from.

2)  The APl Producer shal return the HTTP GET response. On success, "200 OK" shall be returned, the message
content shall carry the data payload. The Content-Type header shall be present and set to the exact mediatype
of the data payload.

3) If the datapayload is not ready yet, "202 Accepted” shall be returned, with the Retry-After header optionally
provided to indicate how long the APl Consumer should wait before making a follow-up request. On failure,
the appropriate error code shall be returned, and the message content may contain additional error information.

75.4.1.2 Referenced procedures

754121 Pull data procedure

The Pull data operation illustrated in Figure 7.5.4.1.1-1 is based on the Retrieve data procedure defined for the Pull data
servicein R1IGAP [5].

7.5.5 Resources

755.1 Overview

This clause defines the resources for the Pull data API.
7.55.2 Resource: "Pull delivery URI"

7.55.2.1 Description

The resource represents the destination for pulling data from.
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The resource URI isatarget URI provided in the "PullDeliveryDetail sHttp" data structure when creating a data job for
datarequest or a data offer, or when notifying the data availability for data subscription.

7.5.5.2.3

755231

GET

Resource Standard Methods

This method shall support the request data structures specified in Table 7.5.5.2.3.1-1 the response data structures and
response codes specified in Table 7.5.5.2.3.1-2 and the HT TP response headers as defined in Table 7.5.5.2.3.1-3.

Table 7.5.5.2.3.1-1: Data structures supported by the HTTP GET request body on this resource

Data type

P | Cardinality

Description

NA

There is no object in the message content of a GET request.

Table 7.5.5.2.3.1-2: Data structures supported by the HTTP GET response body on this resource

Data type P | Cardinality Response codes Description
N/A 200 OK Carry data payload in the response body.
N/A 202 Accepted Data payload is not ready, retry later and the

response body shall be empty.

ProblemDetails

AxXX/5XX

The operation was unsuccessful.

Detailed problem description may be carried in the
response message content.

The method shall support carrying the data payload in the response body of the "2000K" response. The format of the
data payload and Content-Type header are determined by the data message schema.

Table 7.5.5.2.3.1-3: Headers supported by the 202 Response code on this resource

Name Data P | Cardinality Description
type

Retry-After string 0] 0..1 Indicates to the API Consumer the length of the time interval to
wait until sending the next request, or the point in time when
such request should earliest be sent. The format is defined in
IETF RFC 9110 [25].

7.55.2.4 Resource Custom Operations

None.

7.5.6 Custom operation without associated resources

None.

7.5.7 Notifications

None.

7.5.8 Data Model

7.58.1 Structured data types

None.
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7.5.8.2 Simple data types and enumerations
None.

7.5.8.3 Re-used data types

None.

7.58.4 Service-specific registration information
None.

7.5.9 Error Handling

7591 General

For the Pull data API, HTTP error responses shall be supported as specified in clause 4.8 of ETSI TS 129 501 [1].
Protocol errors and application errors specified in ETSI TS 129 500 [2], Table 5.2.7.2-1, shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in ETS
TS129500([2], Table 5.2.7.1-1.

In addition, the requirementsin the following clauses are applicable for the Pull data API.

7.5.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

7.5.9.3 Application Errors

No additional application errors defined in the present document.

7.6 Data offer API

7.6.1 Introduction

This API enablesan APl Consumer to trigger the APl Producer to collect a data instance produced by the API
Consumer and to storeit for later consumption, based on the procedures for managing a data offer defined in
R1GAP [5]. The API definition applies to the scenario when a Data Producer is the Service Consumer and the DME
framework is the Service Producer.

7.6.2 API version

For the Data offer API as specified in the present document, the MAJOR version field shall be 1, the MINOR version
field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for a definition of the version fields).
Consequently, the <apiVersion> URI path segment shall be set to "v1".

7.6.3 Resource structure and methods

The reguest URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI gtructure as defined in clause 5.2. The <apiName> resource URI variable shall be "data-offer”". The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 7.6.5.

Figure 7.6.3-1 shows the overall resource URI structure defined for the Data offer API.
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{apiRoot}/data-offer/<apiVersion>/

L [offers

HAdataOfferld}

Figure 7.6.3-1: Resource URI structure of the Data offer API

Table 7.6.3-1 liststhe individual resources defined for the API, the applicable HTTP methods, and the associated
service operations.

Table 7.6.3-1: Resource and methods overview of the Data offer API

Resource name Resource URI HTTP Service Operation
method
All data offers ...loffers POST Create an individual
data offer
Individual data offer ...Joffers/{dataOfferld} DELETE Cancel data offer

7.6.4  Service Operations

7641 Create data offer

76.4.1.1 Operation definition
The API Consumer uses the Create data offer operation to create a data offer.

The operation is based on HTTP POST.

‘ APl Consumer API Producer ‘

| 1POST ...Joffers (DataOfferinfo)

| 2 201 Created (DataOfferinfo)

‘ APl Consumer API| Producer

Figure 7.6.4.1.1-1: Create data offer operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP POST request to the API Producer. The target URI shall identify the
resource (.../offers) under which the new data offer isto be created. The message content shall carry a
DataOfferInfo structure.

2) The APl Producer shall return the HTTP POST response. On success, "201 Created" shall be returned. The
L ocation header shall be present and shall carry the URI of the new data offer resource with dataOfferld
assigned by the API producer. The message content shall carry a DataOfferInfo representing the created data
offer. On failure, the appropriate error code shall be returned, and the message content may contain additional
error information.
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7.6.4.1.2 Referenced procedures

76.4.1.2.1 Create data offer procedure

The Create data offer operation illustrated in Figure 7.6.4.1.1-1 is based on the Create data offer procedure defined for
the Data offer service in RLGAP [5].

7.6.4.2 Cancel data offer

7.6.4.2.1 Operation definition

The API Consumer uses the Cancel data offer operation to cancel a data offer, i.e. to indicate to the API Producer that it
has stopped the delivery of datafor the data offer.

The operation isbased on HTTP DELETE.

‘ APl Consumer API| Producer ‘

1 DELETE ...joffers/{dataOfferid}

2 204 Mo Content

‘ APl Consumer APl Producer

Figure 7.6.4.2.1-1: Cancel data offer operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP DELETE reguest to the APl Producer. The target URI shall identify
the resource (.../offerg/{ dataOfferld}).

2) TheAPI Producer shall return the HTTP DELETE response. On success, 204 No Content" shall be returned.
On failure, the appropriate error code shall be returned, and the message content may contain additional error
information.

NOTE: For some data delivery methods, due to race conditions, residual produced data can arrive at the API
Producer even after having received the HTTP DELETE request. The API Producer should be robust
against this situation.

7.6.4.2.2 Referenced procedures

7.6.4.22.1 Cancel data offer procedure

The Cancel data offer operation illustrated in Figure 7.6.4.2.1-1 is based on the cancel data offer procedure defined for
the Data offer service in RLGAP [5].

7.6.4.3 Notify data offer termination

7.6.4.3.1 Operation definition

The APl Producer uses this operation to notify the APl Consumer that it has stopped collecting the offered data. The
API Consumer stops producing data.

The operation is based on HTTP POST.
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APl Consumer ‘ APl Producer

11 POST {dataCfferTerminationMotficationln} (DataCfferTerminationMotification) !

2 Stop producing data

|

1

[ o
H

'3 204 Mo Content

APl Cansumer APl Producer

Figure 7.6.4.3.1-1: Notify data offer termination

The service operation is as follows:

1) The APl Producer shall send an HTTP POST request to the APl Consumer. The target URI
(dataOfferTerminationNotificationUri which was provided during data offer creation) identifies the address
where to send the notifications. The message content shall carry a DataOfferTerminationNotification.

2)  The APl Producer shall stop producing data.

3) The APl Consumer shall return the HTTP POST response. On success, "204 No Content" shall be returned.
On failure, the appropriate error code shall be returned, and the message content may contain additional error
information.

NOTE: For some data delivery methods, due to race conditions, residual produced data can arrive at the API
Producer even after having received the "204 No Content” response. The APl Producer should be robust
against this situation.

7.6.4.3.2 Referenced procedures

7.6.4.32.1 Notify data availability procedure

The Notify data offer termination operation illustrated in Figure 7.6.4.3.1-1 is based on the Notify data offer termination
procedure defined for the Data offer service in RLGAP [5].

7.6.5 Resources

7.6.5.1 Overview

This clause defines the resources for the Data offer API.
7.6.5.2 Resource: "All data offers"

7.6.5.2.1 Description
The resource All data offers represents all data offers created by a particular consumer.

Only the methods defined in clause 7.6.5.2.3 shall be supported by these resources.

7.6.5.2.2 Resource Definition
Resource URI: {apiRoot}/data-offer /<apiVer sion>/offers

The resource URI variables supported by the resource are defined in Table 7.6.5.2.2-1.
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Table 7.6.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.3.
apiVersion See clause 7.6.2.
7.6.5.2.3 Resource Standard Methods
7.6.5.2.3.1 POST

This method shall support the request data structure specified in Table 7.6.5.2.3.1-1, and the response data structure and
response code specified in Table 7.6.5.2.3.1-2.

Table 7.6.5.2.3.1-1: Data structures supported by the POST request body on all data jobs

Data Type P | Cardinality Description
DataOfferInfo M |1 Provides information for the data job to be created.

Table 7.6.5.2.3.1-2: Data structures supported by the POST response body on all data jobs

Data Type P |Cardinality Response Description
codes
DataOfferInfo M 1 201 Created The operation was successful.

The message content of the POST response
contains a DataOfferInfo representing the
created resource.

ProblemDetails (0] 0.1 AxXx/5xx The operation was unsuccessful.

Detailed problem description may be carried in
the response message content.

Table 7.6.5.2.3.1-3: Headers supported by the 201-response code on the resource

Name Data P | Cardinality Description
type
Location String (M 1 Contains the URI of the newly created resource as defined in
clause 7.6.5.3.2.

7.6.5.2.4 Resource Custom Operations
None.

7.6.5.3 Resource: "Individual data offer"
7.6.5.3.1 Description

The resource Individual data offer represents an individual data offer.

The methods defined in clause 7.6.5.3.3 shall be supported by this resource.

7.6.5.3.2 Resource Definition
Resource URI: {apiRoot}/data-offer /<apiVersion>/offer s/{dataOfferld}
The resource URI variables supported by the resource is defined in Table 7.6.5.3.2-1.
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Table 7.6.5.3.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.3.
apiVersion See clause 7.6.2.
dataOfferld The data offer identifier assigned by the Service Producer.
7.6.5.3.3 Resource Standard Methods
7.6.5.3.3.1 DELETE

This method shall support the request data structure specified in Table 7.6.5.3.3.1-1 and the response data structure and
response code specified in Table 7.6.5.3.3.1-2.

Table 7.6.5.3.3.1-1: Data structure supported by the DELETE request body on this resource

Data type

P

Cardinality

Description

N/A

There is no object in the message content of a DELETE request.

Table 7.6.5.3.3.1-2: Data structure supported by the DELETE response body on this resource

Datatype | P | Cardinality | Response codes Description
N/A 204 No content The operation was successful.
The data offer has been cancelled.
ProblemD |O |0..1 AXX/5xx The operation was unsuccessful.
etails
Detailed problem description may be carried in the response
message content.
7.6.5.3.4 Resource Custom Operations
None.
7.6.6 Custom operation without associated resources
None.
7.6.7 Notifications
7.6.7.1 Notify data offer termination
7.6.7.1.1 Description

The notification informs the Data Producer as API Consumer that the sender of the notification, i.e. the Api Producer,
does not intend to collect the data instance related to the data offer from the Data Producer any longer. The Data
Producer shall stop data production when receiving this notification.

7.6.7.1.2

Resource Definition

The resource URI isacallback URI that has been provided when creating the related data offer.
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This method shall support the request data structures specified in Table 7.6.7.1.3.1-1 and the response data structure and
response codes specified in Table 7.6.7.1.3.1-2.

Table 7.6.7.1.3.1-1: Data structures supported by the HTTP POST request body on this resource

Data type

P _|Cardinality

Description

DataOfferTerminationNotification M |1

Notify data offer termination.

Table 7.6.7.1.3.1-2: Data structures supported by the HTTP POST response body on this resource

Data type P | Cardinality Response codes Description

N/A 204 No content Confirmation of received notification.

ProblemDetails O 0.1 Axx/5xx The operation was unsuccessful.
Detailed problem description may be carried in the
response message content.

7.6.8 Data Model

7.6.8.1 Structured data types

7.6.8.1.1 Overview

The following clauses define the data types and attributes to be used in the resource representation.

7.6.8.1.2

Data type: DataOfferinfo

The DataOfferInfo contains the attributes defined in Table 7.6.8.1.2-1.

Table 7.6.8.1.2-1: Definition of type DataOfferinfo

Attribute Name Data type P | Cardinality Description
dataDeliveryMode DataDeliveryMode M |1 See clause 7.3.8.2.3.1
dmeTypeld DmeTypeld M |1 See clause B.4.2
productionJobDefinition object M |1 Job definition based on the DME type specific
dataProductionSchema
dataDeliveryMethods array M |1..N Data delivery method(s), see clause B.4.3.1
(DataDeliveryMethod) (see note).
dataDeliverySchemalds array (string) M [1..N Delivery schema identifiers (see note).
pullDeliveryDetailsHttp PullDeliveryDetailsHttp Cc 0.1 Access details for HTTP Pull delivery of the

data, managed by the APl Consumer, see
clause 7.3.8.1.3.

The API Consumer shall provide this attribute
in the HTTP request to create a data offer if
the value "PULL_HTTP" is included in
"dataDeliveryMechanisms".

The API Producer shall include this attribute
in HTTP responses if it has chosen
"PULL_HTTP" data delivery.
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Attribute Name

Data type

Cardinality

Description

dataAvailabilityNotificationUri

Uri

0.1

Callback URI to receive data availability
notifications, managed by the API Producer.

The API Consumer shall not include this
attribute in the HTTP request to create a data
offer.

The API Producer shall include this attribute
in HTTP responses if it has chosen
"PULL_HTTP" data delivery in
"CONTINUOUS" delivery mode.

dataOfferTerminationNotificationU
ri

Uri

Callback URI to receive data offer termination
notifications, managed by the API Consumer.

pushDeliveryDetailsHttp

PushDeliveryDetailsHttp

Access details for HTTP Push delivery of the
data, managed by the API Producer, see
clause 7.3.8.1.4.

The API Consumer shall not provide this
attribute in the HTTP request to create a data
offer.

The API Producer shall include this attribute
in HTTP responses if it has chosen
"PUSH_HTTP" data delivery.

streamingConfigurationKafka

afka

StreamingConfigurationK

C

0.1

Configuration to stream data over a Kafka
bus, see clause 7.3.8.1.6.

This attribute shall not be present in the
HTTP request to create a data offer.

If the value "STREAMING_KAFKA" is
included in "dataDeliveryMechanisms", this
attribute shall be included in HTTP
responses.

NOTE: In the HTTP request to create a data offer, the APl Consumer shall include all items it supports. In HTTP responses,
the API Producer shall include the single item that has been chosen from the alternatives proposed during data offer

creation.

7.6.8.1.3 Data type: DataOfferTerminationNotification

The DataOfferTerminationNotification contains the attributes defined in Table 7.6.8.1.3-1.

Table 7.6.8.1.3-1: Definition of type DataOfferTerminationNotification

Attribute Name Data type P Cardinality Description
dataOfferld string M 1 Identifier of the data offer to be
terminated.
7.6.8.1.4 Data type: DataAvailabilityNotification

The DataAvailabilityNotification contains the attributes defined in Table 7.6.8.1.4-1.
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Table 7.6.8.1.4-1: Definition of type DataAvailabilityNotification

Attribute Name

Data type

Cardinality

Description

dataOfferld

string M

1

Identifier of the data offer to be
terminated.

pullDeliveryDetailsHttp

PushDeliveryDetailsHttp C

1

Access details for HTTP Push
delivery of the data, managed by
the API Producer, see

clause 7.3.8.1.4.

The API Consumer shall not
provide this attribute in the HTTP
request to create a data offer.

The API Producer shall include
this attribute in HTTP responses if
it has chosen "PUSH_HTTP" data
delivery.

7.6.8.2 Simple data types and enumerations

None.

7.6.8.3 Re-used data types

Table 7.6.8.3-1 specified data types re-used from the Data Access API.

Table 7.6.8.3-1: Re-used data types

Data type Reference Comments
DataDeliveryMethod Clause B.4.3.1
PullDeliveryDetailsHttp Clause 7.3.8.1.3
PushDeliveryDetailsHttp Clause 7.3.8.1.4
DataAvailabilityNotification Clause 7.6.8.1.4
StreamingConfigurationKafka |Clause 7.3.8.1.6

7.6.8.4 Service-specific registration information

None.

7.6.9 Error Handling

7.69.1 General

For the Data offer API, HTTP error responses shall be supported as specified in clause 4.8 of ETSI TS 129 501 [1].
Protocol errors and application errors specified in ETSI TS 129 500 [2], Table 5.2.7.2-1, shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in ETSI
TS129500[2], Table 5.2.7.1-1.

In addition, the requirementsin the following clauses are applicable for the Data offer API.

7.6.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

7.6.9.3 App

No additional application errors defined in the present document.

lication Errors
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8 RAN OAM related services

8.1 Configuration management API

8.1.1 Introduction

This API alowsthe APl Consumer to request managing configuration data based on the procedures for " Configuration
Management (CM) service" defined in RIGAP [5].

8.1.2 API version

For the Configuration management API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for adefinition of the
version fields). Consequently, the <apiVersion> URI variable shall be set to "v1".

The Configuration management API is under development and consequently the API version shall include the
pre-release version "alpha.l".
8.1.3 Resource structure and methods

The reguest URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined for the Generic provisioning management service APl (see ETSI TS 128 532 [20],
Figure12.1.1.3.1.1-1in clause 12.1.1.3.1.1).

Table 8.1.3-1 lists the individual resources defined for the API, the applicable HTTP methods as defined in ETSI
TS 128 532 [20], clause 12.1.1, and the associated service operations. Table 8.1.3-1 lists the individual resources
defined for the API, the applicable HTTP methods, and the associated service operations.

Table 8.1.3-1: Resources and methods overview of the configuration management API

Resource Name Resource URI HTTP method Service Operation
ETSI TS 128 532 [20] ETSI TS 128 532 [20] ETSI
TS 128 532 [20]
GET Read configuration data.
MOI ....{URI-LDN-first part}/{class Name}={id} Write configuration
PATCH
changes.

NOTE: CM service procedures related to M-Plane nodes, such as O-RUSs, are not currently supported in this AP
resource structure and can be defined in future releases.

8.1.4  Service operations

8.14.1 Read configuration data

8.1.4.1.1 Operation definition

A Service Consumer uses the Read configuration data API operation as APl Consumer to read configuration with the
API Producer.

The operation isbased on HTTP GET as per Figure 8.1.4.1.1-1. The HTTP GET response contains configuration data
that the APl Consumer has requested.
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‘ ARl Consumer ‘ APl Producer

! 1 GET .. fURI-LDM-first part}{classMamel={id} _

2200 OK (Configuration Data) |

‘ ARl Consumer ‘ ‘ APl Producer

Figure 8.1.4.1.1-1: Read configuration data operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP GET request to the API Producer that includes the Node Identifier and
optional query criteria. The API Producer shall process the read information received in the HTTP GET
message and determine if the request sent by the API Consumer is authorized or not.

2)  The APl Producer shall return the HTTP GET response. On success "200 OK" shall be returned and the
message content shall carry configuration data. On failure, the appropriate error code shall be returned, and the
response message content may contain additional error information.

8.1.4.1.2 Referenced procedures

8.14.1.21 Reading configuration data procedure

The procedure for reading configuration data APl operation illustrated in Figure 8.1.4.1.1-1 is based on Read
Configuration procedure defined in RLGAP [5].

8.1.4.2 Write configuration changes

8.1.4.2.1 Operation definition

A Service Consumer uses the Write configuration changes APl operation as APl Consumer to write configuration with
the API Producer.

The operation is based on HTTP PATCH as per Figure 8.1.4.2.1-1. The HTTP PATCH response contains configuration
data that the APl Consumer has requested.

‘ ARl Consumer ‘ APl Producer

! 1 PATCH .. fURI-LDM-first part}{classMame}=id} _

2200 OK (Configuration Data) |

‘ ARl Consumer ‘ ‘ APl Producer

Figure 8.1.4.2.1-1: Write configuration changes operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP PATCH request to the API Producer that includes the Node Identifier
and optional query criteria along with payload which includes attribute identifiers, attribute values and modify
operator as part of modification list defined in ETS| TS 128 532 [20], clause 11.1.1.3.2. The API Producer
shall process the write configuration changes information received in the HTTP PATCH message and
determineif the request sent by the API consumer is authorized or not.
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2) The APl Producer shall return the HTTP PATCH response. On success "200 OK" shall be returned and the
message content shall carry configuration data. On failure, the appropriate error code shall be returned, and the
response message content may contain additional error information.

NOTE: Response format to represent "partial success' is not specified in the present document.
8.1.4.2.2 Referenced procedures

8.1.4.221 Writing configuration change procedure

The procedure for writing configuration data API operation illustrated in Figure 8.1.4.2.1-1 is based on write
Configuration procedure defined in RLGAP [5].

8.1.5 Resources

8.15.1 Overview

This clause defines the resources for the Configuration Management (CM) service API based on the RESTful
HTTP-based solution set for the Generic provisioning management service defined in ETSI TS 128 532 [20],
clause 12.1.1.

The Configuration Management (CM) service Producer take the role of the Generic provisioning MnS Producer defined
in ETSI TS 128 532 [20]. By consuming this API, an rApp as Configuration Management (CM) service Consumer
takes the role of the Generic provisioning MnS Consumer defined in ETSI TS 128 532 [20].

8.15.2 Resource: "MOI"

8.1.5.2.1 Description

The MOI resource represents a managed object instance, or atree of these, containing the configuration data.

8.1.5.2.2 Resource definition

The resource URI structure of the provisioning MnSisdefined in ETSI TS 128 532 [20], as per clause 12.1.1.3.1.1,
with the following URI:

{apiRootProvMnS/<apiVersion>/{URI-L DN-fir st-part}/{className}={id}

The resource URI variables are specified in ETSI TS 128 532 [20], clause 12.1.1.3.2.1.2. HTTP methods GET and
PATCH shall only be used.

8.1.5.2.3 Resource Standard Methods

8.15.231 GET

This method shall support the URI query parameters, request data structures, response data structures and response
codes specified in ETSI TS 128 532 [20], clause 12.1.1.3.2.1.3.2.

8.1.5.2.3.2 PATCH

This method shall support the URI parameters, request data structures, response data structures and response codes
specified in ETSI TS 128 532 [20], clause 12.1.1.3.2.1.3.3.

8.1.5.2.4 Resource custom operations

None.
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8.1.6 Custom operations without associated resources

None.

8.1.7 Notifications

NOTE: The notifications are not specified in the present document.

8.1.8 Data model

8.18.1 General

The application data model is defined in ETSI TS 128 532 [20], clause 12.1.1.4, apply to thisAPI.

8.1.8.2 Structured data types

None.

8.1.8.3 Simple data types and enumerations
None.

8.1.8.4 Re-used data types

None.

8.1.8.5 Service-specific registration information
None.

8.2 Fault management API

8.2.1 Introduction

This API alowsthe APl Consumer to read information about alarms and to acknowledge aarms based on the
procedures for the "Fault Management (FM) service" defined in RLGAP [5]. The API is based on the AlarmList IOC as
specified in ETSI TS 128 111 [26], clause 7.3.2.

8.2.2 API version

For the fault management API as specified in the present document, the MAJOR version field shall be 1, the MINOR
version field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1]for adefinition of the version
fields). Consequently, the <apiVersion> URI variable shall be set to "v1".

8.2.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined for the Generic provisioning management service APl (see ETSI TS 128 532 [20],
Figure12.1.1.3.1.1-1inclause 12.1.1.3.1.1).

Table 8.2.3-1 lists the individual resources defined for the API, the applicable HTTP methods as defined in ETSI
TS 128 532 [20], clause 12.1.1, and the associated service operations.
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Table 8.2.3-1: Resources and methods overview of the fault management API

Resource Name Resource URI HTTP method Service Operation
ETSI TS 128 532 [20] ETSI TS 128 532 [20] ETSI TS 128 532 [20]
GET Query alarms.

Change alarm
acknowledgement status.

.../{URI-LDN-first part}/{className}={id}/

Alarm list AlarmList={alarmListld} PATCH

NOTE: FM service procedures related to M-Plane nodes, such as O-RUSs, are not currently supported in this AP
resource structure and can be defined in future releases.

8.2.4 Service operations

8.24.1 Query alarms

8.24.1.1 Operation definition

A Service Consumer uses the Query alarms API operation as API Consumer to query alarm information from the API
Producer.

The operation isbased on HTTP GET as per Figure 8.2.4.1.1-1. The HTTP GET response contains alist of alarm
records matching the query of the APl Consumer.

‘ ARl Consumer APl Froducer

1 GET . AURILDN-first party{classMame={idyAlarmList={alarmListld}

2 200 OK (Alarm List)

‘ ARl Consumer ‘ APl Producer ‘

Figure 8.2.4.1.1-1: Query alarms operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP GET request to the APl Producer that includes either " SubNetwork"
or "ManagedElement" as the class name, the related object instance identifier, the alarm list identifier, and
optional query criteria. The API Producer shall process the information received in the HTTP GET message
and determine if the request sent by the APl Consumer is authorized or not.

2)  The APl Producer shall return the HTTP GET response. On success "200 OK" shall be returned and the
message content shall carry the representation of the alarm list. If query criteria were given, the content of the
alarm entries in the returned alarm list shall match the query criteria. On failure, the appropriate error code
shall be returned, and the response message content may contain additional error information.

8.2.4.1.2 Referenced procedures

8.24.1.21 Query alarms procedure

The procedure for querying aarm information illustrated in Figure 8.2.4.1.1-1 is based on the Query Alarms procedure
defined in RIGAP[5].
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8.24.2 Change alarm acknowledgement state

8.24.2.1 Operation definition

A Service Consumer uses the Change alarm acknowledgement state API operation as APl Consumer to acknowledge or
unacknowledge one or more aarms with the API Producer.

The operation is based on HTTP PATCH as per Figure 8.2.4.2.1-1.

APl Consumer ‘ ‘ APl Producer

! 1 PATCH . {URI-LDM-first part}f{classMamel={id)/AlarmList={alarmListld} {Alarm Update Infaormation) _/

alt [success, no information returned]

| 2204 No Content

[success, II.||:n:|at£:|:l information returned]

3200 OK (Alarm List)

[error] | |

.4 Error response i

APl Consumer ‘ ‘ APl Producer

Figure 8.2.4.2.1-1: Change alarm acknowledgement state operation

The service operation is as follows:

1) The API Consumer shall send a PATCH request to the API Producer that includesin the resource URI either
"SubNetwork" or "ManagedElement" as the class name, the related object instance identifier, and the alarm list
identifier. Further, it shall include in the message content information about which alarms to be updated as
well asinformation about the actual alarm acknowledgements/ unacknowledgments. The API Producer shall
process the information received in the HTTP PATCH message and determine if the request sent by the API
Consumer is authorized or not.

2) The APl Producer shall return the HTTP PATCH response.

3)  On success, the APl Producer should return a 204 No Content” response message with empty message
content.

4)  On success, the APl Producer may alternatively return a"200 OK" response message with the representation
of updated alarm list in the message content.

5) Onfailure, the appropriate error code shall be returned, and the response message content may contain
additional error information.

8.2.4.2.2 Referenced procedures

8.24.22.1 Change alarm acknowledgement state procedure

The procedure for changing the acknowledgement state of one or more alarmsiillustrated in Figure 8.2.4.2.1-1 is based
on the Change aarm acknowledgement state procedure defined in RIGAP [5].

8.2.5 Resources

8.25.1 Overview

This clause defines the resources for the Fault Management (FM) service API based on the RESTful HTTP-based
solution set for the Generic provisioning management service defined in ETSI TS 128 532 [20], clause 12.1.1.
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The Fault Management (FM) service Producer take the role of the Generic provisioning MnS Producer defined in ETS
TS 128 532 [20]. By consuming this API, an rApp as Fault Management (FM) service Consumer takes the role of the
Generic provisioning MnS Consumer defined in ETSI TS 128 532 [20].

8.25.2 Resource: "Alarm list"

8.25.2.1 Description

The"Alarm list" resource represents alist of alarmsrelated to either a subnetwork or a managed element. It allows to
guery alarms and to change the acknowledgement state of alarms.

8.25.2.2 Resource definition

The resource URI structure of the alarm list as managed by the Generic provisioning MnS is defined as per ETS|
TS 128532 [20], clause 12.1.1.3.1.1, for the AlarmList IOC asdefined in ETSI TS 128 111 [26], clause 7.3.2, with the
following URI:

{apiRoot}/ProvM nS/<apiVersion>/{URI-L DN-fir st-part}/{className}={id}/AlarmList={alarmListl d}
The resource URI variables supported by the resource are defined in Table 8.2.5.2.2-1.

Table 8.2.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 8.2.2.
URI-LDN-first-part See ETSI TS 128 532 [20], clause 12.1.1.3.2.1.2.
className Name of the object class (IOC) of the managed object instance to which

the alarm list is attached. Shall be either "SubNetwork" or
"ManagedElement" as defined in ETSI TS 128 622 [21], clause 4.3.26.1.

id Identifier of the managed object instance to which the alarm list is
attached.
alarmListld Identifier of the managed object instance which is the alarm list.
8.2.5.2.3 Resource Standard Methods
8.25.231 GET

This method shall support the URI query parameters, HT TP headers, response data structures and response codes
specified in ETSI TS 128 532 [20], clause 12.1.1.3.2.1.3.2.

EXAMPLE 1: Thisrequest queriesthe whole alarm list: GET /SubNetwork=SN123/AlarmList=AL 123
HTTP/1.1.

EXAMPLE 2:  Thisrequest queriesasingle alarm: GET
/SubNetwork=SN123/AlarmList=AL 1237iel ds=/attributes/alarmRecords ALARM 456 HTTP/1.1.

NOTE: Selection of alarm records in the query based on then values of other alarm attributes than alarm identifier
is not supported in the present version.

8.2.5.2.3.2 PATCH

This method shall support the URI query parameters, HT TP headers, response data structures and response codes
specified in ETSI TS 128 532 [20], clause 12.1.1.3.2.1.3.3.

To change the dlarm state, the patch payload shall contain vaues for the "ackState" attribute ("ACKNOWLEDGED" or
"UNACKNOWLEDGED") and the "ackUserld" attribute and may contain avalue for the "ackSystemld" attribute, as
defined in ETS| TS 128 111 [26], clause 7.3.1.2
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8.2.5.2.4 Resource custom operations

None.

8.2.6 Custom operations without associated resources

None.

8.2.7 Notifications

None.

8.2.8 Data model

8.28.1 General

The application datamodel isdefined in ETSI TS 128 111 [26], clause A.1.3. The key IOCsfor this API are
SubNetwork, ManagedElement and AlarmList.

8.2.8.2 Structured data types

None.

8.2.8.3 Simple data types and enumerations
None.

8.2.8.4 Re-used data types

None.

8.2.8.5 Service-specific registration information
None.

8.2.9 Error Handling

8.291 General

HTTP error handling is applicable for this API as specified in ETSI TS 128 111 [26], clause A.1.3.

8.29.2 Protocol Errors

No specific protocol errors are defined in the present document.

8.2.9.3 Application Errors

No specific protocol errors are defined in the present document.

8.3 Configuration schema information API

8.3.1 Introduction

This APl enablesthe APl Consumer to retrieve configuration schemainformation based on the procedure defined in
R1GAP[5].
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8.3.2 API version

For the configuration schemainformation APl as specified in the present document, the MAJOR version field shall be
1, the MINOR version field shall be 0 and the PATCH version field shall be O (see clause 4.3.1.1 of ETSI

TS 129 501 [1] for adefinition of the version fields). Consequently, the <apiVersion> URI path segment shall be set to
"v1",

The configuration schemainformation API is under development and consequently the API version shall include the
pre-release version "alpha.l".

8.3.3 Resource structure and methods

The reguest URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "ran-oam-cm-schema-info”. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 8.3.5.

Figure 8.3.3-1 shows the overall resource URI structure defined for the retrieving configuration information API.

{apiRoot}/ran-oam-cm-schema-info/<apiVersion>

_

/schemas

/{schemald}

Figure 8.3.3-1: Resource URI structure of the configuration schemas information API

Table 8.3.3-1 lists the individual resources defined for the API, the applicable HT TP methods, and the associated
service operations.

Table 8.3.3-1: Resource and methods overview of the configuration schemas information API

Resource Name Resource URI HTTP Service Operation
method
All schema information ...Ischemas GET Get all schema
information
Individual schema information |.../schemas/{schemald} GET Get Individual schema
information

8.3.4 Service operations
8.34.1 Get all schema information

8.34.1.1 Operation definition

An API consumer uses the Get all schema information operation to get Schemas.
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| APl Consumer APl Producer ‘

. 1 GET .fschemas

|2 200 OK (array(Schema))

| APl Consumer APl Producer ‘

Figure 8.3.4.1.1-1: Get all schema information operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to API Producer. The target URI shall identify the
resource (.../schemas). The APl Producer shall process the request received in the HTTP GET message and
determineif the request sent by the APl Consumer is authorized or not.

2)  The APl Producer shall return the HTTP GET response. On success "200 OK" shall be returned and the
message content shall carry an array of schema. On failure, the appropriate error code shall be returned, and
the message response body may contain additional error information.

8.3.4.1.2 Referenced procedures

8.3.4.1.21 Get schemas procedure

The Get al schemainformation operation illustrated in Figure 8.3.4.1.1-1 is based on Get schemas procedure defined in
R1GAP[5].

8.3.4.2 Get Individual schema information

8.34.2.1 Operation definition

An API consumer uses the Get Individual schema information to get one or more schemas of interest for a schemald.

| APl Consumer APl Producer ‘

. 1 GET ../schemas/{schemald}

| 2200 0K (Schema)

| APl Consumer API Producer ‘

Figure 8.3.4.2.1-1: retrieving specific schema APl operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to API Producer. The target URI shall identify the
resource (.../schemas/{ schemald} ), the message content shall be empty. The APl Producer shall processthe
reguest received in the HTTP GET message and determine if the request sent by the APl Consumer is
authorized or not.

2)  The APl Producer shall return the HTTP GET response. On success "200 OK" shall be returned and the
message content shall carry the Schema matching the APl Consumer HTTP GET request URI and schemald.
On failure, the appropriate error code shall be returned, and the message response body may contain additional
error information.
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8.3.4.2.2 Referenced procedures

8.34.2.2.1 Get Schemas procedure

The Get individual schemainformation operation illustrated in Figure 8.3.4.2.1-1 is based on Get schemas procedure
defined in RIGAP [5].

8.3.5 Resources

8.35.1 Overview

This clause defines the resources for the retrieving configuration schemas API.
8.3.5.2 Resource: "All schema information™

8.3.5.2.1 Description
The resource represents a collection of configuration schema information.

Only the methods defined in clause 8.3.3 shall be supported by this resource.

8.3.5.2.2 Resource Definition
Resource URI: {apiRoot}/ran-oam-cm-schema-info/<apiVer sion>/schemas

The resource URI variables supported by the resourceis defined in Table 8.3.5.2.2-1.

Table 8.3.5.2.2-1: Resource URI variables

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 8.3.2.

8.3.5.2.3 Resource Standard Methods

8.3.5.23.1 HTTP GET

Table 8.3.5.2.3.1-1: Data structures supported by the GET Response Body on this resource

Data Type P Cardinality Response Description
codes

array(Schema) (@) 0..N 200 OK The results with the schema information.

ProblemDetails (e} 0..1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

8.3.5.2.4 Resource Custom Operations

None.

8.3.5.3 Resource: "Individual schema information”

8.3.5.3.1 Description

The resource represents a schema definition.

Only the methods defined in clause 8.3.3 shall be supported by this resource.
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The resource URI variables supported by the resource is defined in Table 8.3.5.3.2-1.

Table 8.3.5.3.2-1: Resource URI variables

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 8.3.2.
schemald Where schemald = "name" (for latest revision or if revision is not
available) or "name@srevision" for a specific revision.
8.3.5.3.3 Resource Standard Methods
8.3.5.3.3.1 HTTP GET

This method shall support the response data structure and response codes as specified in Table 8.3.5.3.3.1-1.

Table 8.3.5.3.3.1-1: Data structures supported by the GET Response Body on this resource

Data Type P Cardinality Response Description
codes
Schema M 1 200 OK The results with the schema information
matching the request.
ProblemDetails (@] 0..1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

8.3.5.34

None.

8.3.6 Custom operations without associated resources

None

8.3.7 Notifications

None

8.3.8 Data model

8.3.8.0

Resource Custom Operations

Overview

The following clause specifies the application data model supported by the retrieving configuration schemas API.

8.3.8.1

Data Type: Schema

The Schema data type contains the attributes defined in Table 8.3.8.1-1.
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Table 8.3.8.1-1: Definition of type Schema

Attribute Name Data type P | Cardinality Description
name string M |1 The unique name of the schema.
revision string O 0.1 The unique revision of the schema.
location Uri M |1 Location of where to find the schema content.
type SchemaType M |1 See clause 8.3.8.2.3.1 (see note 2).
namespace string O |0.1 The namespace of the schema (see note 1).
features Array(string) |O  |0..N List of supported features (see note 1).
deviations Array(string) |O |0..N List of schema deviation(s) (see note 1).
NOTE 1: Only applicable if type is YANG.
NOTE 2: This data type is designed to provide extensibility. As specified in clause 8.3.8.2.3.1, Only YANG is

supported in the present version of the present document.

8.3.8.2 Simple data types and enumerations

8.3.8.2.1 Introduction

The following clause defines simple data types and enumerations that can be referenced from data structures defined in
the previous clauses.

8.3.8.2.2 Simple data types

None.

8.3.8.2.3 Enumerations

8.3.8.2.3.1 Enumeration: SchemaTypes

Table 8.3.8.2.3.1-1: Enumeration SchemaTypes

Enumeration value Description
YANG YANG schema

8.3.8.3 Re-used data types

None.

8.3.9 Error Handling

8.391 General

In addition to the general provisionsin clause 5.4.3, the requirements in the following clauses are applicable for the
retrieving configuration schema API.

8.3.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

8.3.9.3 Application Errors

No specific protocol errors are defined in the present document.
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9 Al related services

9.1 Al policy management API

9.1.1 Introduction

This API alowsthe API Consumer to Query policy types and create, query, update and delete A1 policies based on the
procedures for "A1 policy management" defined in RIGAP [5].

9.1.2 API version

For the A1 policy management API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 0, and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for a definition of
the version fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

9.1.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "al-policy-managment”. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 9.1.5.

Figure 9.1.3-1 shows the overall resource URI structure defined for the A1 policy management API for querying policy
types and policies, for life cycle management of policies, and for subscriptionsto A1 policy status notifications.

{apiRoot}/al-policy-managment/<apiVersion>/

— Ipolicy-types

L H{policyTypeld}

— Ipolicies

— Hpolicyld}
[status

— /subscriptions

L /{subscriptionld}

Figure 9.1.3-1: Resource URI structure of the Al policy management API

Table 9.1.3-1 lists the individual resources defined for the API, the applicable HT TP methods, and the associated
service operations.
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Table 9.1.3-1: Resources and methods overview of the Al policy management API

Resource name

Resource URI

HTTP method

Service Operation

All Al policy types

...Ipolicy-types

GET

Query Al policy type
identifiers.

Individual Al policy type .../policy-types/{policyTypeld} GET Query Al policy type.
All Al policies ...Ipolicies GET Query Al policy identifiers.
POST Create Al policy.
Individual Al policy ...Ipolicies/{policyld} GET Query Al policy.
PUT Update Al policy.
DELETE Delete Al policy.
Individual Al policy status |.../policies/{policyld}/status GET Query Al policy status.
All Al policy status ...Ipolicies/subscriptions POST Subscribe Al policy status.
subscriptions
Individual Al policy status |.../policies/subscriptions/{subscriptionid} |PUT Update Al policy status
subscription subscription.
GET Query Al policy status
subscription.
DELETE Unsubscribe Al policy
status.
Policy status change {notificationDestination} POST Notify Al policy status
notifications changes.
9.1.4 Service operations
9.14.1 Query Al policy type identifiers
9.14.1.1 Operation definition

The API Consumer uses this operation to query available A1 policy type identifiers.

The operation to query available A1 policy type identifiersisbased on HTTP GET.

| APl Consumer

1 GET .../policy-types

AP| Producer ‘

2 200 OK (array{PolicyTypelnformation])

| APl Consumer

AP| Producer

Figure 9.1.4.1.1-1: Query Al policy type identifiers operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource "/policy-types' and optionally query parameters, the message content shall be empty. The API
Producer shall process the request received in the HTTP GET message and determine if the request sent by the
API Consumer is authorized or not.

2)  The APl Producer shall returnthe HTTP GET response. On success, "200 OK" shall be returned. The message
content shall carry an array of policy type information representing available policy types and for each policy
type identifier the Near-RT RIC identifiers of those Near-RT RICs that support the related A1 policy type. On
failure, the appropriate error code shall be returned, and the response message content may contain additional

error information.

NOTE:
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9.1.4.1.2 Referenced procedures

9.14.1.2.1 Query Al policy type identifiers procedure

The Query Al policy type identifiers API operation illustrated in Figure 9.1.4.1.1-1 is based on the Query A1 policy
type identifiers procedure defined in RLGAP [5].

9.14.2 Query Al policy type

9.14.21 Operation definition
The APl Consumer uses this operation to query an A1 policy type.

The Query A1 policy type operation is based on HTTP GET.

‘ APl Consumer APl Producer ‘

| 1 GET ...jpolicy-types/{policyTypeld} _

| 2200 OK (PolicyTypeobject) :

‘ APl Consumer APl Producer

Figure 9.1.4.2.1-1: Query Al policy type operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
policy type to be read based on the policy Typeld under the resource "/policy-types'. The message content shall
be empty. The API Producer shall process the request received in the HTTP GET message and determine if the
request sent by the APl Consumer is authorized or not.

2)  The APl Producer shal return the HTTP GET response. On success, "200 OK" shall be returned. The message

content shall carry a Policy TypeObject representing the read policy type. On failure, the appropriate error code
shall be returned, and the response message content may contain additional error information.

9.1.4.2.2 Referenced procedures

9.14.221 Query Al policy type procedure

The Query Al policy type API operation illustrated in Figure 9.1.4.2.1-1 is based on the Query A1 policy type
procedure defined in RIGAP [5].

9.1.4.3 Query Al policy identifiers

9.1.4.3.1 Operation definition
The APl Consumer uses this operation to query Al policy identifiers.

The operation to query A1 policy identifiersis based on HTTP GET.
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‘ ARl Consumer ‘ APl Froducer

' 1 GET ..Jpolicies !

; 2 200 OK (array(Policylnformation)) |

‘ ARl Consumer ‘ ‘ APl Producer

Figure 9.1.4.3.1-1: Query Al policy identifiers operation

The service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource "/policies’ and optionally query parameters. The message content shall be empty. The API Producer
shall processthe HTTP GET message and determine if the request sent by the API Consumer is authorized or
not.

2)  The APl Producer shall returnthe HTTP GET response. On success, 200 OK" shall be returned. The message
content shall carry an array of policy information which includes Near-RT RIC identifiers where A1 policies
exist and for each Near-RT RIC identifier the policy identifiers of those policiesthat exist in that Near-RT
RIC. On failure, the appropriate error code shall be returned, and the response message content may contain
additional error information.

NOTE: The behaviour of the query parametersis specified in Table 9.1.5.2.3.1-3.
9.1.4.3.2 Referenced procedures

9.14.321 Query Al policy identifiers procedure

The Query Al policy identifiers API operation illustrated in Figure 9.1.4.3.1-1 is based on the Query A1 policy
identifiers procedure defined in RLGAP [5].

9.14.4 Create Al policy

9.144.1 Operation definition
The API Consumer uses this operation to create an A1 policy.

The Create A1 policy operation is based on HTTP POST.

‘ APl Consumer APl Producer ‘

1 POST .../policies(PolicyObjectinformation)

2 201 Created (PolicyObjectinformation)

‘ APl Consumer API Producer ‘

Figure 9.1.4.4.1-1: Create Al policy operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP POST request to the API Producer. The target URI shall identify the
resource "/policies’ under which the A1 policy shall be created. The message content shall carry a
PolicyObjectlnformation which includes a nearRtRicld and a PolicyObject. The API Producer shall process
the HTTP POST message and determine if the request sent by the APl Consumer is authorized or not.
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2) The APl Producer shall return the HTTP POST response. On success, "201 Created" shall be returned. The
message content shall carry the PolicyObjectinformation, and the "L ocation" HTTP header shall be present
and shall carry the URI for the newly created service resource with policyld assigned by the API Producer. On
failure, the appropriate error code shall be returned, and the message content may contain additional error

information.
9.1.4.4.2 Referenced procedures
9.14.42.1 Create Al policy procedure

The Create A1 policy APl operation illustrated in Figure 9.1.4.4.1-1 is based on the Create A1 policy procedure defined
in RIGAP[5].

9.145 Query Al policy

9.1.45.1 Operation definition
The APl Consumer uses this operation to query an Al policy.

The Query Al policy operation isbased on HTTP GET.

‘ APl Consumer ‘ AP Producer ‘

1 GET ../policies/{policyld}

2 200 OK (PolicyObject)

‘ APl Consumer APl Producer

Figure 9.1.4.5.1-1: Query Al policy operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
policy to be read based on the policyld under the resource "/policies’. The message content shall be empty.
The API Producer shall processthe HTTP GET message and determine if the request sent by the API
Consumer is authorized or not.

2)  The APl Producer shal return the HTTP GET response. On success, "200 OK" shall be returned. The message

content shall carry a PolicyObject representing the read policy. On failure, the appropriate error code shall be
returned, and the response message content may contain additional error information.

9.1.45.2 Referenced procedures

9.145.2.1 Query Al policy procedure

The Query Al policy API operation illustrated in Figure 9.1.4.5.1-1 is based on the Query A1 policy procedure defined
in RIGAP[5].

9.1.4.6 Update Al policy

9.14.6.1 Operation definition
The APl Consumer uses this operation to update an A1 policy.

The Update A1 policy operation is based on HTTP PUT.
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‘ ARl Consumer | APl Froducer

! 1 PUT../policies{policyld}{PolicyObject)

2200 OK (PolicyObject)

‘ APl Consumer ‘ | APl Froducer

Figure 9.1.4.6.1-1: Update A1 policy operation

The service operation is as follows:

1) The API Consumer shall send an HTTP PUT reguest to the API Producer. The target URI shall identify the
policy to be updated based on the policyld under the resource "/policies'. The message content shall contain a
PolicyObject. The API Producer shall processthe HTTP PUT message and determine if the request sent by the
API Consumer is authorized or not.

2)  The APl Producer shall return the HTTP PUT response. On success, "200 OK" shall be returned. The message
content shall carry a PolicyObject representing the updated policy. On failure, the appropriate error code shall
be returned, and the response message content may contain additional error information.

9.1.4.6.2 Referenced procedures

9.14.6.21 Update Al policy procedure

The Update A1 policy APl operation illustrated in Figure 9.1.4.6.1-1 is based on the Update A1 policy procedure
defined in RIGAP[5].

9.1.4.7 Delete Al policy

9.1.4.7.1 Operation definition
The API Consumer uses this operation to delete an A1 policy.
The Delete A1 policy operation is based on HTTP GET.

‘ ARl Consumer ‘ APl Producer

! 1 DELETE../policies/{policyld} _

; 2 204 Mo Content !

‘ ARl Consumer ‘ ‘ APl Producer

Figure 9.1.4.7.1-1: Delete Al policy operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP DELETE reguest to the APl Producer. The target URI shall identify
the policy to be deleted based on the policyld under the resource "/policies’. The message content shall be
empty. The API Producer shall process the HTTP DELETE message and determine if the request sent by the
API Consumer is authorized or not.

2)  The APl Producer shall return the HTTP DELETE response. On success, "204 No Content” shall be returned.
The message content shall be empty. On failure, the appropriate error code shall be returned, and the response
message content may contain additional error information.
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9.1.4.7.2 Referenced procedures

9.14.7.2.1 Delete Al policy procedure

The Delete A1 policy API operation illustrated in Figure 9.1.4.7.1-1 is based on the Delete A1 policy procedure defined
in RIGAP[5].

9.1.4.38 Query Al policy status

9.1.48.1 Operation definition
The APl Consumer uses this operation to query A1l policy status.

The operation to query A1 policy statusis based on HTTP GET.

‘ API Consumer ’ ‘ API Producer ’

1 GET .../policies/{policyld}/status

2 200 OK (PolicyStatusObject)

|
| |
| |
f 1
| |
| |
I 1
| |

‘ API| Consumer ’ ‘ API Producer ‘

Figure 9.1.4.8.1-1: Query Al policy status operation

The service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource".../policies/{ policyld}/status’. The message content shall be empty. The API Producer shall process
the HTTP GET message and determine if the request sent by the APl Consumer is authorized or not.

2)  The APl Producer shall returnthe HTTP GET response. On success, 200 OK" shall be returned. The message
content shall carry a PolicyStatusObject representing the status of the A1 policy. On failure, the appropriate
error code shall be returned, and the response message content may contain additional error information.

9.1.4.8.2 Referenced procedures

9.14.81.1 Query Al policy status procedure

The Query A1l policy status operation illustrated in Figure 9.1.4.8.1-1 is based on the Query A1 policy enforcement
status procedure defined in RIGAP [5].

9.1.4.9 Subscribe Al policy status

9.1.49.1 Operation definition
The API Consumer uses this operation to subscribe to notifications for status changes of A1 policies.

The operation to subscribe to A1 policy status is based on HTTP POST.
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‘ APl Consumer AP| Producer ‘

| 1 POST .../policies/subscriptions (PolicyStatusSubscription)

| 2201 Created (PolicyStatusSubscription) :

‘ APl Consumer AP| Producer ‘

Figure 9.1.4.9.1-1: Subscribe to Al policy status operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP POST reguest to the APl Producer. The target URI shall identify the
resource "/policies/subscriptions’ under which the new subscription is requested to be created. The message
content shall carry a PolicyStatusSubscription structure. The API Producer shall process the request received
inthe HTTP POST message and determine if the request sent by the APl Consumer is authorized or not.

2) The APl Producer shall return the HTTP POST response. On success, "201 Created" shall be returned. The
location header shall be present and shall carry the URI of new subscription resource with subscriptionld
assigned by the API producer. The message content shall carry a PolicyStatusSubscription structure that
represents the new resource. On failure, the appropriate error code shall be returned, and the response message
content may contain additional error information.

9.1.49.2 Referenced procedures

9.1.49.2.1 Subscribe Al policy status procedure

The Subscribe A1 policy status operation illustrated in Figure 9.1.4.9.1-1 is based on the Subscribe A1 policy status
procedure defined in RIGAP [5].

9.1.4.10 Update Al policy status subscription

9.1.4.10.1 Operation definition
The APl Consumer uses this operation to update a subscription for A1 policy status notifications.

The operation to update an individual A1 policy status subscription is based on HTTP PUT.

APl Consumer API Producer

PUT .../policies/subscriptions/{subscriptionld }

1 PolicyStatusSubscription)

2 200 OK (PolicyStatusSubscription)

APl Consumer API Producer

Figure 9.1.4.10.1-1: Update A1 policy status subscription operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP PUT request to the API Producer. The target URI shall identify the
resource (.../policies/'subscriptions /{ subscriptionl d} ). The message content shall carry the updated
PolicyStatusSubscription structure. The APl Producer shall process the request received inthe HTTP PUT
message and determine if the request sent by the API Consumer is authorized or not.
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2)  The APl Producer shall return the HTTP PUT response. On success, "200 OK" shall be returned. On failure,
the appropriate error code shall be returned, and the response message content may contain additional error

information.
9.1.4.10.2 Referenced procedures
9.1.4.10.2.1 Update A1l policy status subscription procedure

The Update A1 policy status subscription operation illustrated in Figure 9.1.4.10.1-1 is based on the Update A1 policy
status procedure defined in RIGAP [5].

9.1.4.11 Query Al policy status subscription

9.14.11.1 Operation definition
The APl Consumer uses this operation to query a subscription for A1 policy status.

The operation to query an individual A1 policy status subscription isbased on HTTP GET.

‘ APl Consumer API Producer ‘

1 GET .../policies/subscriptions/{subscriptionld}

2 200 OK (PolicyStatusSubscription)

‘ APl Consumer APl Producer ‘

Figure 9.1.4.11.1-1: Query Al policy status subscription operation

The service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource "/policies/subscriptions/{ subscriptionld}". The message content shall be empty. The API Producer
shall processthe HTTP GET message and determine if the request sent by the API Consumer is authorized or
not.

2)  The APl Producer shal return the HTTP GET response. On success, "200 OK" shall be returned. The message
content shall carry the PolicyStatusSubscription representing the queried policy status subscription. On failure,
the appropriate error code shall be returned, and the response message content may contain additional error

information.
9.1.4.11.2 Referenced procedures
9.14.11.2.1 Query Al policy status subscription procedure

The Query A1l policy status subscription operation illustrated in Figure 9.1.4.11.1-1 is based on the Query A1 policy
status subscription procedure defined in RIGAP [5].

9.1.4.12 Unsubscribe Al policy status

9.1.4.12.1 Operation definition
The APl Consumer uses this operation to unsubscribe from notifications on status changes of A1 policies.

The operation to unsubscribe from A1 policy status notificationsis based on HTTP DELETE.
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‘ APl Consumer APl Producer ‘

| 1 DELETE .../policies/subscriptions/{subscriptionid}

| 2204 No Content :

‘ APl Consumer APl Producer ‘

Figure 9.1.4.12.1-1: Unsubscribe from A1 policy status operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP DELETE request to the APl Producer. The target URI shall identify
the resource "/policies/subscriptions/{ subscriptionld} ". The message content shall be empty. The AP
Producer shall process the request received in the HTTP DELETE message and determine if the request sent
by the API Consumer is authorized or not.

2) The APl Producer shall return the HTTP DELETE response. On success, 204 No Content" shall be returned.
The message content shall be empty. On failure, the appropriate error code shall be returned, and the response
message content may contain additional error information.

9.1.4.12.2 Referenced procedures

9.14.12.21 Unsubscribe Al policy status procedure

The Unsubscribe A1 policy status operation illustrated in Figure 9.1.4.12.1-1 is based on the Unsubscribe A1 policy
status procedure defined in RIGAP [5].

9.1.4.13 Notify Al policy status changes

9.1.4.13.1 Operation definition
The API Producer uses this operation to notify the APl Consumer about status changes of an A1 policy.
The operation to notify A1 policy statusis based on HTTP POST.

‘ APl Consumer API| Producer ‘

1 POST ../{notificationDestination}(AlPolicyStatusChangeMotification)

2 204 Mo Content

‘ APl Consumer API Producer ‘

Figure 9.1.4.13.1-1: Notify Al policy status changes API operation

The service operation is as follows:

1) The APl Producer shall send an HTTP POST request to the APl Consumer. The target URI
(notificationDestination) identifies the sink for policy status change notifications. The message body shall
contain a A1PolicyStatusChangeNotifications.

2)  The APl Consumer shall return the HTTP POST response with "204 No Content". The message body shall be
empty. On failure, the appropriate error code shall be returned, and the response message content may contain
additional error information.
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9.1.4.13.2 Referenced procedures

9.1.4.13.2.1 Notify Al policy status procedure

The Notify Al policy status changes operation illustrated in Figure 9.1.4.13.1-1 is based on the Notify A1 policy status
changes procedure defined in RLGAP [5].

9.1.5 Resources

9.15.1 Overview

This clause defines the resources for the A1 policy management API.
9.15.2 Resource: "All A1 policy types"

9.1.5.2.1 Description

The resource All Al policy types represents all Al policy types that are available in all Near-RT RIC's over the Al
Interface.

The methods defined in clause 9.1.5.2.3 shall be supported by these resources.

9.1.5.2.2 Resource Definition
Resource URI: {apiRoot}/al-policy-management /<apiVer sion>/policy-types

The resource URI variables supported by the resource are defined in Table 9.1.5.2.2-1.

Table 9.1.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 9.1.2.
9.1.5.2.3 Resource Standard Methods
9.15.23.1 GET

This method shall support the URI query parameters specified in Table 9.1.5.2.3.1-1, the request data structure specified
in Table 9.1.5.2.3.1-2 and the response data structures, and response code specified in Table 9.1.5.2.3.1-3.

Table 9.1.5.2.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description Applicability
nearRtRicld string O |0.1 The identifier of Near-RT RIC (see
note).
typeName string O 0.1 The unique label of the policy type
(see note).
NOTE: If multiple query parameters are provided these shall be combined with AND when evaluating the query.

Table 9.1.5.2.3.1-2: Data structures supported by the GET request body on this resource

Data Type P | Cardinality Description
N/A There is no object in the message content of the GET request.
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Table 9.1.5.2.3.1-3: Data structures supported by the GET response body on this resource

Data Type P |[Cardinality |Response Description
codes
array(Policy Typelnformation) M 0..N 200 OK The operation is successful, the policy
type information (see notes 1, 2 and 3).
ProblemDetails (@] 0..1 AXX/5XX The operation has failed, and the
message content may contain Problem
description details.

NOTE 1: If a Near-RT RIC identifier has been provided as query parameter, the response body shall contain only
entries for policy types supported by the related Near-RT RIC.

NOTE 2: If a policy type identifier has been provided as query parameter, the response body shall contain only entries
for the related policy type.

NOTE 3: If both a Near-RT RIC identifier and a policy type identifier have been provided as query parameters, the
response body shall contain only entries for the related policy type supported by the related Near-RT RIC.

9.1.5.2.4 Resource Custom Operations

None.

9.1.5.3 Resource: "Individual Al policy type"
9.1.53.1 Description

The resource individual A1 policy type represents the Al policy type that are available in the A1 policy management
service.

Only the methods defined in clause 9.1.5.3.3 shall be supported by these resources.

9.1.5.3.2 Resource Definition
Resource URI: {apiRoot}/al-policy-management /<apiVer sion>/policy-types{policy Typeld}
The resource URI variables supported by the resource are defined in Table 9.1.5.3.2-1.

Table 9.1.5.3.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 9.1.2.
policyTypeld The policy type identifier as defined in A1TD [24].
9.1.5.3.3 Resource Standard Methods
9.1.533.1 GET

This method shall support the URI query parameters specified in Table 9.1.5.3.3.1-1, and the response data structure
and response code specified in Table 9.1.5.3.3.1-2.

Table 9.1.5.3.3.1-1: Data structures supported by the HTTP GET request body on this resource

Data type P Cardinality Description
N/A There is no object in the message content of a GET request.
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Table 9.1.5.3.3.1-2: Data structures supported by the HTTP GET response body on this resource

Data type P Cardinality Response Description
codes

PolicyTypeObject M |1 200 OK Requested policy type object as defined in A1TD [24].
ProblemDetails O [0.1 AXX/5xX Detailed problem description.
9.1.5.34 Resource Custom Operations
None.
9.1.54 Resource: "All Al policies"
9.1.54.1 Description

Theresource All Al policies representsthe A1 policy that are available in the A1 policy management service.

Only the methods defined in clause 9.1.5.4.3 shall be supported by these resources.

9.1.5.4.2 Resource Definition
Resource URI: {apiRoot}/al-policy-management /<apiVersion>/policies

The resource URI variables supported by the resource are defined in Table 9.1.5.4.2-1.

Table 9.1.5.4.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 9.1.2.
9.1.5.4.3 Resource Standard Methods
9.1.543.1 GET

This method shall support the URI query parameters specified in Table 9.1.5.4.3.1-1, the request data structure specified
in Table 9.1.5.4.3.1-2 and the response data structure and response code specified in Table 9.1.5.4.3.1-3.

Table 9.1.5.4.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P | Cardinality Description Applicability
nearRtRicld string o (0.1 The identifier of Near-RT RIC (see
note).
policyTypeld string O |o.1 The identifier of the policy (see note).
NOTE:  If multiple query parameters are provided these shall be combined with AND when evaluating the query.

Table 9.1.5.4.3.1-2: Data structures supported by the HTTP GET request body on this resource

Data type P Cardinality Description
N/A There is no object in the message content of a GET request.
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Table 9.1.5.4.3.1-3: Data structures supported by the HTTP GET response body on this resource

Data type P Cardinality | Response Description
codes
array(PolicyInformation) M 0..N 200 OK The operation is successful, and the response body
carries a list of policy information entries.
ProblemDetails O 0.1 AXX/5XX Detailed problem description.

NOTE 1: If a Near-RT RIC identifier has been provided as query parameter, the response body shall contain only
entries for policies existing in the related Near-RT RIC.

NOTE 2: If a policy type identifier has been provided as query parameter, the response body shall contain only entries
for policies of the related policy type.

NOTE 3: If both a Near-RT RIC identifier and a policy type identifier have been provided as query parameters, the
response body shall contain only entries for policies of the related policy type existing in the related Near-RT
RIC.

9.1.5.4.3.2 POST

This method shall support the request data structures specified in Table 9.1.5.4.3.2-1 and the response data structures
and response codes specified in Table 9.1.5.4.3.2-2 and the HT TP headers specified in Table 9.1.5.4.3.2-3.

Table 9.1.5.4.3.2-1: Data structures supported by the HTTP POST request body on this resource

Description
Information related to the creation of the policy.

Data type P
PolicyObjectinformation M |1

Cardinality

Table 9.1.5.4.3.2-2: Data structures supported by the HTTP POST response body on this resource

Data type P |[Cardinality Response Description
codes
PolicyObjectinformation | M |1 201 Created Confirmation of creation of the policy.
ProblemDetails O 10..1 AXXI5XX Detailed problem description.

Table 9.1.5.4.3.2-3: Headers supported by the 201 Response Code on this resource

Name Data P | Cardinality Description
type

Location string M 1 Contains the URI of the newly created "Individual registered” Al
policy resource, as defined in clause 9.1.5.3, with the policyld in
the URIL.

9.1.5.4.4 Resource Custom Operations

None.

9.1.55 Resource: "Individual Al policy"

9.1.55.1 Description

Theresource Individual Al policy represents an A1 policy created by the A1 policy management service.
Only the methods defined in clause 9.1.5.5.3 shall be supported by these resources.

9.1.5.5.2 Resource Definition
Resource URI: {apiRoot}/al-policy-management /<apiV ersion>/policies/{policyl d}

The resource URI variables supported by the resource are defined in Table 9.1.5.5.2-1.
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Table 9.1.5.5.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 9.1.2.
policyld Policy Identifier of the policy as defined in A1AP [23].
9.1.5.5.3 Resource Standard Methods
9.1.553.1 PUT

This method shall support the request data structures specified in Table 9.1.5.5.3.1-1 and the response data structure and
response codes specified in Table 9.1.5.5.3.1-2.

Table 9.1.5.5.3.1-1: Data structures supported by the HTTP PUT request body on this resource

Data type P Cardinality Description

PolicyObject M |1 Update the Policy.

Table 9.1.5.5.3.1-2: Data structures supported by the HTTP PUT response body on this resource

Data type P Cardinality Response Description
codes
PolicyObject M |1 200 OK Confirmation of updated policy.
ProblemDetails O (0.1 AXX/5XX Detailed problem description.
9.1.5.5.3.2 GET

This method shall support the request data structures specified in Table 9.1.5.5.3.2-1 and the response data structures
and response codes specified in Table 9.1.5.5.3.2-2.

Table 9.1.5.5.3.2-1: Data structures supported by the HTTP GET request body on this resource

Data type P Cardinality Description

N/A 0 There is no object in the message content of a GET request.

Table 9.1.5.5.3.2-2: Data structures supported by the HTTP GET response body on this resource

Data type P Cardinality Response Description
codes
PolicyObject M |1 200 OK Requested policy object.
ProblemDetails O (0.1 AXX/5xX Detailed problem description.
9.1.5.5.3.3 DELETE

This method shall support the request data structures specified in Table 9.1.5.5.3.3-1 and the response data structures
and response codes specified in Table 9.1.5.5.3.3-2.

Table 9.1.5.5.3.3-1: Data structures supported by the HTTP DELETE request body on this resource

Data type P | Cardinality Description

N/A There is no object in the message content of a DELETE request.
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Table 9.1.5.5.3.3-2: Data structures supported by the HTTP DELETE response body on this resource

Data type P | Cardinality Response Description

codes

N/A 204 No content Confirmation of successful deletion.

ProblemDetails O [0.1 AXX/5XX Detailed problem description.

9.1.55.4 Resource Custom Operations

None.

9.1.5.6 Resource: "Individual Al policy status"

9.1.5.6.1 Description

The resource Individual A1 policy status represents the status of an A1 policy that is available in the A1 policy
management service.

Only the methods defined in clause 9.1.5.6.3 shall be supported by these resources.

9.1.5.6.2 Resource Definition
Resource URI: {apiRoot}/al-policy-management /<apiVersion>/policies/{policyl d}/status

The resource URI variables supported by the resource are defined in Table 9.1.5.6.2-1.

Table 9.1.5.6.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 9.1.2.
9.1.5.6.3 Resource Standard Methods
9.1.5.6.3.1 GET

This method shall support the request data structures specified in Table 9.1.5.6.3.1-1 and the response data structures
and response codes specified in Table 9.1.5.6.3.1-2.

Table 9.1.5.6.3.1-1: Data structures supported by the HTTP GET request body on this resource

Data type P Cardinality Description
N/A 0 There is no object in the message content of a GET request.

Table 9.1.5.6.3.1-2: Data structures supported by the HTTP GET response body on this resource

Data type P Cardinality Response Description
codes
PolicyStatusObject M |1 200 OK Requested policy status object as defined in A1TD [24],
clause 6.4.2.
ProblemDetails O |0..1 AXXI5XX Detailed problem description.
9.1.5.6.4 Resource Custom Operations
None.
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9.1.5.7 Resource: "All Al policy status subscriptions"

9.1.5.7.1 Description
The resource represents the subscriptions for A1 policy status notifications.

The methods defined in clause 9.1.5.7.3 shall be supported by this resource.

9.1.5.7.2 Resource Definition
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Resource URI: {apiRoot}/al-policy-management /<apiVersion>/policies/subscriptions

The resource URI variables supported by the resource are defined in Table 9.1.5.7.2-1.

Table 9.1.5.7.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 9.1.2.
9.1.5.7.3 Resource Standard Methods
9.1.5.7.3.1 POST

This method shall support the request data structures specified in Table 9.1.5.7.3.1-1 and the response data structures
and response codes specified in Table 9.1.5.7.3.1-2 and the HT TP headers specified in Table 9.1.5.7.3.1-3.

Table 9.1.5.7.3.1-1: Data structures supported by the HTTP POST request body on this resource

Data type P | Cardinality

Description

PolicyStatusSubscription M |1 Information of Al Policy status subscription information.

Table 9.1.5.7.3.1-2: Data structures supported by the POST response body on this resource

Data Type P |Cardinality Response Description
codes

PolicyStatusSubscription M 1 201 Created The operation was successful.
The message content of the POST response
contains a PolicyStatusSubscriptioninfo
representing the created resource.

ProblemDetails (0] 0.1 AXX/5XX The operation was unsuccessful.
Detailed problem description may be carried in
the response message content.

Table 9.1.5.7.3.1-3: Headers supported by the 201-response code on the resource

Name Data P | Cardinality Description
type
Location String |M 1 Contains the URI of the newly created "Individual Al policy status
subscription" resource as defined in clause 9.1.5.5.2 with subscriptionld in the
URI.
9.1.5.7.4 Resource Custom Operations

None.
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9.1.5.8 Resource: "Individual Al policy status subscription”

9.1.5.8.1 Description
The resource represents a subscription for A1 policy status notifications.

The methods defined in clause 9.1.5.8.3 shall be supported by this resource.

9.1.5.8.2 Resource Definition
Resource URI: {apiRoot}/al-policy-management /<apiVer sion>/policies/subscriptions/{subscriptionl d}

The resource URI variables supported by the resource are defined in Table 9.1.5.8.2-1.

Table 9.1.5.8.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 9.1.2.
subscriptionld Identifier of subscription.
9.1.5.8.3 Resource Standard Methods
9.1.58.3.1 PUT

This method shall support the request data structures specified in Table 9.1.5.8.3.1-1 and the response data structure and
response codes specified in Table 9.1.5.8.3.1-2.

Table 9.1.5.8.3.1-1: Data structures supported by the HTTP PUT request body on this resource

Data type P Cardinality Description
PolicyStatusSubscription M 1 Updated Policy status subscription information.

Table 9.1.5.8.3.1-2: Data structures supported by the HTTP PUT response body on this resource

Data type P | Cardinality Response Description
codes
PolicyStatusSubscription M |1 200 OK Confirmation of updated policy status
subscription.
ProblemDetails O |0..1 AXX/5%X The operation has failed, and the message
content may contain Problem description details.

9.1.5.8.3.2 GET

This method shall support the request data structures specified in Table 9.1.5.8.3.2-1 and the response data structures
and response codes specified in Table 9.1.5.8.3.2-2.

Table 9.1.5.8.3.2-1: Data structures supported by the HTTP GET request body on this resource

Data type P Cardinality Description
N/A 0 There is no object in the message content of a GET request.
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Table 9.1.5.8.3.2-2: Data structures supported by the HTTP GET response body on this resource

Data type P Cardinality Response Description
codes
PolicyStatusSubscri | M (1 200 OK Requested policy status subscription information
ption associated with the subscriptionld has been queried

successfully and the response contains the
PolicyStatusSubscriptioninfo as representation of the
queried resource.

ProblemDetails O 0.1 AXX/5XX The operation has failed, and the message content may
contain Problem description details.

9.1.5.8.3.3 DELETE

This method shall support the request data structures specified in Table 9.1.5.8.3.3-1 and the response data structures
and response codes specified in Table 9.1.5.8.3.3-2.

Table 9.1.5.8.3.3-1: Data structures supported by the HTTP DELETE request body on this resource

Data type P | Cardinality Description
N/A There is no object in the message content of a DELETE request.

Table 9.1.5.8.3.3-2: Data structures supported by the HTTP DELETE response body on this resource

Data type P | Cardinality Response Description
codes
N/A 204 No content Confirmation of successful deletion.
ProblemDetails O |0..1 AXX/5XX The operation has failed, and the message content
may contain Problem description details.

9.1.5.8.4 Resource Custom Operations

None.

9.1.6 Custom operation without associated resources

None.

9.1.7 Notifications
9.1.7.1 Resource: Policy status change notifications

9.1.7.1.1 Description

The resource represents the destination for A1 policy status change notifications.

9.1.7.1.2 Resource Definition

The resource URI (notificationDestination) is provided when subscribing to A1 policy status notifications.
9.1.7.1.3 Resource Standard Methods

9.1.7.1.31 POST

This method shall support the request data structures specified in Table 9.1.7.1.3.1-1 and the response data structure
and response codes specified in Table 9.1.7.1.3.1-2.
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Table 9.1.7.1.3.1-1: Data structures supported by the HTTP POST request body on this resource

Data type P | Cardinality Description
AlPolicyStatusChange |M |1 Notify policy status change as specified in clause 9.1.8.1.6.
Notification

Table 9.1.7.1.3.1-2: Data structures supported by the HTTP POST response body on this resource

Data type P | Cardinality Response codes Description
N/A 204 No content Confirmation of received notification.
9.1.8 Data Model
9.18.1 Structured data types
9.1.8.1.1 Overview

The following clause defines the structured data types and their attributes to be used by the A1 policy management API.

9.1.8.1.2 Data type: PolicyTypelnformation

The PolicyTypel nformation data type represents a pair of policy type identifier and related Near-RT RIC identifier. It
contains the attributes defined in Table 9.1.8.1.2-1.

Table 9.1.8.1.2-1: Definition of type PolicyTypelnformation

Attribute Name Data type P Cardinality Description
policyTypeld string M 1 Policy Type identifier as defined in
A1AP [23], clause 6.2.3.1.3.
nearRtRicld NearRtRicld M 1 Near-RT RIC identifier.

The datamodel for the data types transported is defined in A1TD [24].

9.1.8.1.3 Data type: Policylnformation

The Policylnformation data type represents a pair of policy identifier and related Near-RT RIC identifier. It contains the
attributes defined in Table 9.1.8.1.3-1.

Table 9.1.8.1.3-1: Definition of type PolicyIlnformation

Attribute Name Data type P Cardinality Description
policyld string M 1 Policy Identifier of a policy as defined
in ALAP [23].
nearRtRicld NearRtRicld M 1 Near-RT RIC identifier.
9.1.8.1.4 Data type: PolicyObjectinformation

The PolicyObjectInformation data type represents a policy object, related Near-RT RIC identifier and optional policy
type identifier. It contains the attributes defined in Table 9.1.8.1.4-1.

Table 9.1.8.1.4-1: Definition of type PolicyObjectinformation

Attribute Name Data type P Cardinality Description
policyObject object M (1 Policy Object is a JSON representation of an A1
policy; the Al policies are specified in A1TD [24].
nearRtRicld NearRtRicld M |1 Near-RT RIC identifier.
policyTypeld PolicyTypeld o 0.1 policy type identifier as defined in A1AP [23].
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9.1.8.1.5 Data type: PolicyStatusSubscription

The PolicyStatusSubscription data type represents the subscription information of A1 policy status. It contains the
attributes defined in Table 9.1.8.1.5-1.

Table 9.1.8.1.5-1: Definition of type PolicyStatusSubscription

Attribute Name Data type P | Cardinality Description
subscriptionScope QueryFilter C 1 See clause 9.1.8.3.3.1.
See notes 2, 4, 6, 8 and 10.
notificationDestination  |URI M 1 Call back URI for Al policy status notifications
policyldList array(policyld) C 1..N List of identifiers of Al policies as defined in

clause 6.2.6 of A1AP [23].

See notes 1, 3 and 4.

policyTypeldList array(policyTypeld) C 1..N List of Al policy type identifiers as defined in

clause 9.1.5.4.3.1

Seenotes 1, 5, 6, 9 and 10.

nearRtRicldList array(NearRtRicld) C 1..N List of Near-RT RIC identifiers as defined in

clause 9.1.5.4.3.1.

See notes 1, 7, 8, 9 and 10.

NOTE 1: Itis conditionally optional to include either a policyldList; or a policytypeldList; or a nearRtRicldList; or a
policytypeldList and a nearRtRicldList; or none of the lists.

NOTE 2: If neither policyidList nor policytypeldList nor nearRtRicldList is provided, then a subscriptionScope shall be
provided.

NOTE 3: If a policyldList is provided, the subscription is for the status of the indicated Al policies.

NOTE 4: If a policyldList is provided then subscriptionScope shall not be provided.

NOTE 5: If a policytypeldList is provided, the subscription is for the status of Al policies of the indicated A1l policy
types.

NOTE 6: If both policytypeldList and subscriptionScope are provided, then the subscription is for the status of Al
policies of the indicated Al policy types that fulfill the subscriptionScope.

NOTE 7: If a nearRtRicldList is provided, the subscription is for the status of Al policies created in the indicated Near-
RT RICs.

NOTE 8: If both nearRtRicldList and subscriptionScope are provided, then the subscription is for the status of A1
policies created in the indicated Near-RT RICs that fulfill the subscriptionScope.

NOTE 9: If both policytypeldList and nearRtRicldList are provided, then the subscription is for the status of Al policies
of the indicated Al policy types created in the indicated Near-RT RICs.

NOTE 10: If policytypeldList, nearRtRicldList and subscriptionScope are provided, then the subscription is for the
status of Al policies of the indicated Al policy types created in the indicated Near-RT RICs that fulfill the
subscriptionScope.

9.1.8.1.6 Data type: AlPolicyStatusChangeNotification

Table 9.1.8.1.6-1: Definition of type Al1PolicyStatusChangeNotification

Attribute Name Data type P | Cardinality Description
subscriptionld Subscriptionid M |1 Identifier of Subscription as specified in
clause 9.1.5.5.2.
policyStates array(SubscriptionSta (M [1..N List of policy states to be notified about.
tusObject)
9.1.8.1.7 Data type: SubscriptionStatusObject

Table 9.1.8.1.7-1: Definition of type SubscriptionStatusObject

Attribute Name Data type P Cardinality Description
policyld Policyld M 1 Policy identifier as specified in clause 6.2.6 of
A1AP [23].
policyStatusObject PolicyStatusObject M |1..N Policy status object as specified in clause 6.4.2
of A1TD [24].
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9.1.8.2 Simple data types and enumerations

9.1.8.2.1 Introduction

The following clause defines simple data types and enumerations that can be referenced from data structures defined in
the previous clauses.

9.1.8.2.2 Simple data types

The resource identifiers defined in clause include policy type identifier and policy identifier based on the simple data
types specified in Table 9.1.8.2.2-1.

Table 9.1.8.2.2-1: General definition of simple data types

Type Name | Type Definition Description Applicability
PolicyTypeld |[string policy type identifier as defined in A1TD [24].
Policyld string policy identifier of an Al policy as defined in A1
AP [23].
NearRtRicld |string Near RT RIC identifier.
9.1.8.2.3 Enumerations
9.1.8.23.1 Enumeration: QueryFilter

This indicates whether the request isfor A1 policies created by the requesting API Consumer, for A1 policies created
by other APl Consumers, or for all Al policies created by any APl Consumer.

Table 9.1.8.2.3.1-1: Enumeration type of QueryFilter

Enumerations Value Description
OWN indicate the Al policies created by API Consumer.
OTHERS indicate the Al policies created other APl Consumers.
ALL indicate the Al policies created by any API Consumers.
9.1.8.3 Re-used data types
None.
9.1.8.4 Service-specific registration information
None.

9.1.9 Error Handling

9191 General

In addition to the general provisionsin clause 5.4.3, the requirementsin the following clauses are applicable for the A1
policy management API.

9.1.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

9.1.9.3 Application Errors

The application errors defined for the A1 policy management service are listed in Table 9.1.9.3-1.
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Table 9.1.9.3-1: Application errors

Application Error HTTP status code Description
Unauthorized 401 Used when the API consumer lacks proper authentication
credentials or has provided invalid credentials.
Forbidden 403 Used when the API Consumer has successfully authenticated the
user, but the user is still denied access to the requested resource.
Bad Request 400 Used when the Al policy management service cannot or will not

process a request, e.g. when the validation of PolicyObject
towards a policy type schema, or the validation of
PolicyStatusObject towards a policy status schema, fails.

Not Found 404 Used when the Near-RT RIC did not find a current representation
for the resource representing a policy type or a policy, e.g. for a
policy type that is not available or a policy that does not exist.

Method Not Allowed 405 Used when the HTTP method is not supported by the resource
defined for the Al policy management API.

Conflict 409 Used if detecting that a policy requested to be created or updated
may be overlapping or conflicting with a policy that exists in the
Near-RT RIC.

Application errors should be mapped to the most applicable 4xx/5xx HTTP error status code. If no such status code is
applicable, one of the status codes 400 (Bad Request) or 500 (Internal Server Error) should be used.

The HTTP status codes listed in Table 9.1.9.3-1 shall be used as defined in clause 5.4.3 for the A1 policy management
procedures and clause 9.1.5 for the resources.

Implementations may use additional HTTP error status codesin addition to those listed in Table 9.1.9.3-1, aslong as
they are valid HT TP status codes.

A list of all valid HTTP status codes and their specification documents can be obtained from the HT TP status code
registry [21].

In addition, the response body may contain a JSON representation of a"ProblemDetails' data structure in the payload
body as defined in clause 9.1.8.2.2. In that case, as defined by IETF RFC 7807 [10], the "Content-Type" HTTP header
shall be set to "application/problem+json”.

10 AI/ML workflow services

10.1  Al/ML model registration API

10.1.1 Introduction

This APl enablesthe API Consumer to register, query, update and deregister an Al/ML model based on the Al/MI model
registration service defined in RIGAP [5].

10.1.2 API version

For the AI/ML model registration API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1]for a definition of the
version fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

10.1.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "ai-ml-model-registration”. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 10.1.5.

Figure 10.1.3-1 shows the overall resource URI structure defined for the model registration API.
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/{modelRegistrationld}

Figure 10.1.3-1: Resource URI structure of the AI/ML model registration API

Table 10.1.3-1 lists the individual resources defined for the AP, the applicable HT TP methods, and the associated

service operations.

Table 10.1.3-1: Resource and methods overview of the AI/ML model registration API

Resource name Resource URI HTTP Service Operation
method

Registered model registrations .../ model-registrations POST Register model information.
Individual registered model ... model- GET Query model registration
registration registrations/{modelRegistrationld} information.

PUT Update model registration

information.
DELETE Deregister model registration

information.

10.1.4 Service

operations

10.1.4.1 Register model information

10.1.4.1.1 Ope

ration definition

The APl Consumer uses this operation to register AI/ML model information.

The operation to register the model information is based on HTTP POST.

| APl Cons

umer

1 POST .../model-registrations (ModelRelatedinformation)

APl Producer ‘

2 201 Created (ModelRelatedinformation)

| APl Cons

Lmer

APl Producer

Figure 10.1.4.1.1-1: Register model information operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP POST request to the API Producer. The target URI shall identify the
resource (.../model-registrations) under which the new registration is requested to be created. The message

content shall carry a Model RelatedInformation structure.
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2) The APl Producer shall generate the model registration identifier and construct the URI for the created
resource. The API Producer shall return the HTTP POST response. On success, "201 Created" shall be
returned. The "Location" header shall be present and shall carry the URI of the new registration resource. The
message content shall carry a Model Relatedinformation structure that represents the new resource. On failure,
the appropriate error code shall be returned, and the message content may contain additional error information.

10.1.4.1.2 Referenced procedures

10.1.4.1.2.1 Register Al/ML model procedure

The Register model information operation illustrated in Figure 10.1.4.1.1-1 is based on the Register AI/ML model
procedure defined for the AI/ML workflow servicesin RLGAP [5].

10.1.4.2 Deregister model information

10.14.2.1 Operation definition
The APl Consumer uses this operation to delete the registered model information.

The operation to deregister an AI/ML model information that was previously registered is based on HTTP DELETE.

‘ APl Consumer API| Producer

1 DELETE .../model-registrations/{modelRegistrationid }

2 204 Mo Content

‘ APl Consumer APl Producer

Figure 10.1.4.2.1-1: Deregister model information operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP DELETE request to the APl Producer. The target URI shall identify
the resource to be deleted (.../model -registrations/{ model Registrationl d} ).

2)  The APl Producer shall return the HTTP DELETE response. On success, "204 No Content" shall be returned

and the response message content shall be empty. On failure, the appropriate error code shall be returned, and
the message response content may contain additional error information.

10.1.4.2.2 Referenced procedures

10.1.4.2.2.1 Deregister Al/ML Model procedure

The Deregister model information operation illustrated in Figure 10.1.4.2.1-1 is based on the Deregister Al/ML model
procedure defined for the AI/ML workflow servicesin RLGAP [5].

10.1.4.3 Update model information

10.1.4.3.1 Operation definition
The APl Consumer uses this operation to Update model information.

The operation to update the model information is based on HTTP PUT.
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APl Consumer APl Producer

PUT.../model-registrations/

1 {modelRegistrationld} (ModelRelatedinformation)

2 200 OK (ModelRelatedinformation)

APl Consumer API Producer

Figure 10.1.4.3.1-1: Update model information operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP PUT request to the API Producer. The target URI shall identify the
resource (.../model-registrations/{model Registrationl d}). The message content shall carry an updated
M odel Rel atedInformation structure. The API producer shall processthe HTTP PUT message and determine if
the request sent by the API Consumer is authorized or not.

2)  The APl Producer shall return the HTTP PUT response. On success, "200 OK" shall be returned. The message
body shall contain updated Model Rel atedl nformation structure. On failure, the appropriate error code shall be
returned, and the message content may contain additional error information.

10.1.4.3.2 Referenced procedures

10.1.4.3.2.1 Update AlI/ML model registration procedure

The Update model information operation illustrated in Figure 10.1.4.1.1-1 is based on the Update AI/ML model
registration procedure defined for the AI/ML workflow servicesin RIGAP [5].

10.1.4.4 Query model information

10.14.4.1 Operation definition
The API Consumer uses this operation to query model information that it has previoudly registered.

The operation to query model information is based on HTTP GET.

| APl Consumer APl Producer ‘

| 1 GET .../model-registrations/{modelRegistrationid}

2 200 0K (ModelRelatedinformation)

| APl Consumer API Producer ‘

Figure 10.1.4.4.1-1: Query model information operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../model -registrations/{ model Registrationl d} ). The message content shall be empty. The API
producer shall processthe HTTP GET message and determine if the request sent by the API Consumer is
authorized or not.
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2)  The APl Producer shal return the HTTP GET response. On success, "200 OK" shall be returned. The message
content shall carry the queried model related information. On failure, the appropriate error code shall be
returned, and the message content may contain additional error information.

10.1.4.4.2 Referenced procedures

10.1.4.4.2.1 Query AI/ML model registration procedure

The Query model information operation illustrated in Figure 10.1.4.4.1-1 is based on the Query AI/ML model
registration procedure defined for the AI/ML workflow servicesin R1IGAP [5].

10.1.5 Resources

10.1.51 Overview

The following clause defines the resources for the AI/ML model registration API.
10.1.5.2 Resource: "Registered model registrations”

10.1.5.2.1 Description
The resource represents the model information of an rApp that it wantsto register.

Only the methods defined in clause 10.1.5.2.3 shall be supported by this resource.

10.1.5.2.2 Resource Definition
Resource URI: {apiRoot}/ai-ml-model-r egistration/<apiVer sion>/model-r egistrations

The resource URI variables supported by the resourceis defined in Table 10.1.5.2.2-1.

Table 10.1.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 10.1.2.
10.1.5.2.3 Resource Standard Methods
10.1.5.2.3.1 POST

This method shall support the request data structure specified in Table 10.1.5.2.3.1-1 and the response data structure
and response code specified in Table 10.1.5.2.3.1-2, and the HT TP headers specified in Table 10.1.5.2.3.1-3.

Table 10.1.5.2.3.1-1: Data structures supported by the POST request body on this resource

Data Type P | Cardinality Description
ModelRelatedInformation M |1 Information related to the model
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Table 10.1.5.2.3.1-2: Data structures supported by the POST response body on this resource

Data Type P | Cardinality Response Description
codes
ModelRelatedInformation M 1 201 Created The operation was successful, and the

message content of the POST response
contains a ModelRelatedInformation structure
as a representation of the created resource.
ProblemDetails (@] 0..1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

Table 10.1.5.2.3.1-3: Headers supported by the 201 Response Code on this resource

Name Data P | Cardinality Description
type
Location string M 1 Contains the URI of the newly created "Individual registered

Modellnformation" resource, as defined in clause 10.1.5.3, with
the registrationld in the URI.

10.1.5.3 Resource: "Individual registered model registration”

10.1.5.3.1 Description
The resource represents the model information of an rApp that it wants to update, deregister, and query.

Only the methods defined in clause 10.1.5.3.3 shall be supported by this resource.

10.1.5.3.2 Resource Definition
Resource URI: {apiRoot}/ai-ml-model-registration/<apiVersion>/model-registrations/{modelRegistrationl d}

The resource URI variables supported by the resource are defined in Table 10.1.5.3.2-1.

Table 10.1.5.3.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apivVersion See clause 10.1.2.
modelRegistrationld The registration identifier of the model.
10.1.5.3.3 Resource Standard Methods
10.1.5.3.3.1 DELETE

This method shall support the request data structure specified in Table 10.1.5.3.3.1-1 and the response data structure
and response code specified in Table 10.1.5.3.3.1-2.

Table 10.1.5.3.3.1-1: Data structure supported by the DELETE request body on this resource

Data type P | Cardinality Description
N/A A DELETE request has no message content.
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Table 10.1.5.3.3.1-2: Data structure supported by the DELETE response body on this resource

Data type P Cardinality Response codes Description
N/A 204 No Content The AI/ML model registration associated with the
modelRegistrationld has been deleted successfully.
The message content shall be empty.
ProblemDetails |O 0..1 AXX/5XX The operation has failed, and the message content
may contain Problem description details.
10.1.5.3.3.2 PUT

This method shall support the request data structure specified in Table 10.1.5.3.3.2-1 and the response data structure
and response code specified in Table 10.1.5.3.3.2-2.

Table 10.1.5.3.3.2-1: Data structures supported by the PUT request body on this resource

Data Type

P | Cardinality

Description

ModelRelatedInformation

M |1

Updated model related information.

Table 10.1.5.3.3.2-2: Data structures supported by the PUT response body on this resource

Data Type P | Cardinality Response Description
codes

ModelRelatedInformation M 1 200 OK The model related information associated with
the modelRegistrationld has been updated
successfully and the response contain the
ModelRelatedInformation as a representation
of the updated resource.

ProblemDetails (@] 0..1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

10.1.5.3.3.3 GET

This method shall support the request data structure specified in Table 10.1.5.3.3.3-1 and the response data structure
and response code specified in Table 10.1.5.3.3.3-2.

Table 10.1.5.3.3.3-1: Data structures supported by the GET request body on this resource

Data Type

P | Cardinality

Description

N/A

A GET request has no message content.

Table 10.1.5.3.3.3-2: Data structures supported by the GET response body on this resource

Data Type P Cardinality Response Description
codes

ModelRelatedInformation M 1 200 OK The model related information registration
associated with the modelRegistrationld has
been queried successfully and the response
contain the ModelRelatedInformation as a
representation of the query resource.

ProblemDetails (0] 0.1 AXX/5XX The operation has failed, and the message
content may contain Problem description
details.

10.1.5.34 Resource Custom Operations

None.
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10.1.6 Custom operation without associated resources

None.

10.1.7 Notifications

None.

10.1.8 Data Model

10.1.8.1 Structured data types

10.1.8.1.1 Overview

The following clauses define the structured data types and their attributes to be used by the AI/ML model registration
API.

10.1.8.1.2 Data type: ModelRelatedInformation

The Model Relatedl nformation data type represents registration information for an AI/ML model. It contains the
attributes defined in Table 10.1.8.1.2-1.

Table 10.1.8.1.2-1: Definition of type ModelRelatedInformation

Attribute Name Data type P Cardinality Description

modelld Modelld M 1 Identifier of a model.

description string M 1 Description of the AIML model.

modellinformation Modellnformation M 1 Information of the AIML model.

modelLocation URI (@] 0.1 Location of the model stored in
the runtime catalogue that can
be discovered and referred to
when using Al/ML workflow
services.

10.1.8.1.3 Data type: Modelld

The Modelld data type represents information of AI/ML model. It contains the attributes defined in Table 10.1.8.1.3-1.

Table 10.1.8.1.3-1: Definition of type Modelld

Attribute Name Data type P | Cardinality Description
modelName String M (1 Name of the model as specified in
R1GAP[5] .
modelVersion String M |1 Version of the model as specified in
R1GAP [5].
artifactVersion String O |0.1 Artifact version of AIML model as
specified in R1GAP [5].

10.1.8.1.4 Data type: Modellnformation

The Model information data type contains the attributes defined in Table 10.1.8.1.4-1.
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Table 10.1.8.1.4-1: Definition of type Modellnformation

Attribute Name Data type P | Cardinality Description
metadata MetaData M |1 Metadata of the model.
inputDataType array(dataTypeld) M |1..N Input data type for the model, the
structure of dataTypeld is specified in
clause 7.1.8.

outputDataType array(dataTypeld) M |1..N Output data type for the model, the
structure of dataTypeld is specified in
clause 7.1.8.

targetEnvironment array(TargetEnvironment) O |O0..N Information on the target environment is
required for deployment of an Al/ML
model.

10.1.8.1.5

The Metadata data type contains the attributes defined in Table 10.1.8.1.5-1.

Data type: MetaData

Table 10.1.8.1.5-1: Definition of type MetaData

Attribute Name Data type P | Cardinality Description
author String M |1 Author of the AIML model.
owner String O |0.1 Ownership of the AIML model to regulate
how the model can be used in the
Run-Time environment.
10.1.8.1.6 TargetEnvironment

The TargetEnvironment data type contains the attributes defined in Table 10.1.8.1.6-1.

Table 10.1.8.1.6-1: Definition of type TargetEnvironment

Attribute Name Data type P | Cardinality Description

platformName String M |1 Name of the platform.

environmentType String M |1 Name of the platform Execution service
type, and this is dependent on the
platformName.

dependencyList URI M |1 Location to the template that has all the
list of dependencies platform should
provide needs to be installed for the
model. (for example, scikit-learn 0.21.3).

10.1.8.2 Simple data types and enumerations

10.1.8.2.1

Enumerations

For this AI/ML model registration API, no enumerations are defined in the present document.

10.1.9 Error Handling

10.1.9.1

General

In addition to the general provisionsin clause 5.4.3, the requirements in the following clauses are applicable for the
AI/ML model Registration API.

10.1.9.2 Protocol Errors

No specific protocol errors are defined in the present document.
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10.1.9.3 Application Errors

No additional application errors defined in the present document.

10.2  Al/ML model discovery API

10.2.1 Introduction

This API enables the APl Consumer to discover an AI/ML model based on the AI/ML model discovery service defined
in RIGAP[5].

10.2.2 APl version

For the AI/ML model discovery API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for adefinition of the
version fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

10.2.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "ai-ml-model-discovery".

Figure 10.2.3-1 shows the overall resource URI structure defined for the AI/ML model discovery API.

{apiRoot}/ai-ml-model-discovery/<apiVersion>

/models

Figure 10.2.3-1: Resource URI structure of the AI/ML model discovery API

Table 10.2.3-1 lists the individual resources defined for the AP, the applicable HT TP methods, and the associated
service operations.

Table 10.2.3-1: Resource and methods overview of the AI/ML model discovery API

Resource name Resource URI HTTP method Service Operation
ALL registered models .../models GET Discover registered AI/ML models.

10.2.4 Service operations
10.2.4.1 Discover Al/ML models

10.2.4.1.1 Operation definition
The API Consumer uses this operation to discover the registered Al/ML models.
The operation to discover the AI/ML modelsisbased on HTTP GET.
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‘ APl Consumer APl Producer ‘

1 GET .../models

2 200 OK (array{ModelRelatedinformation))

‘ APl Consumer APl Producer ‘

Figure 10.2.4.1-1: Discover models operation

The service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource (.../models) and may aso contain query parametersto discover the registered model identifiers. The
API Producer shall process the request received in the HTTP GET message and determine if the request sent
by the API Consumer is authorized or not.

2) TheAPI Producer shall return the HTTP GET response. On success, "200 OK" shall be returned and the
message content shall carry an array of Model RelatedInformation that shall include modelld and
corresponding metadata. On failure, the appropriate error code shall be returned, and the response message
content may contain additional error information.

10.2.4.1.2 Referenced procedures

10.2.4.1.2.1 Discover Al/ML model procedure

The Discover Al/ML models operation illustrated in Figure 10.2.4.1-1 is based on the Discover AI/ML model
procedure defined for the AI/ML workflow service in RLGAP [5].

10.2.5 Resources

10.25.1 Overview

This clause defines the resource for the AI/ML model discovery API.
10.2.5.2 Resource: "All registered models”

10.2.5.2.1 Description
The resource represents al registered AI/ML modelsin the Non-RT RIC.
The methods defined in clause 10.2.5.2.3 shall be supported by this resource.

10.2.5.2.2 Resource Definition
Resource URI: {apiRoot}/ai-ml-model-discover y/<apiVer sion>/models

The resource URI variables supported by the resource is defined in Table 10.2.5.2.2-1.

Table 10.2.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 10.2.2.
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10.2.5.2.3 Resource Standard Methods

10.2.5.2.3.1 GET

This method shall support the URI query parameters specified in Table 10.2.5.2.3.1-1, the request data structure
specified in Table 10.2.5.2.3.1-2 and the response data structures, and response code specified in Table 10.2.5.2.3.1-3.

Table 10.2.5.2.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P Cardinality Description Applicability
model-name string o] 0.1 Name of the model as specified in
R1GAP [5] (see note).
model-version string 0] 0.1 Version of the model as specified in
R1GAP [5] (see note).
NOTE: If multiple query parameters are provided these shall be combined with AND when evaluating the query.

Table 10.2.5.2.3.1-2: Data structures supported by the GET request body on this resource

Data Type P | Cardinality Description

N/A There is no object in the message content of the GET request.

Table 10.2.5.2.3.1-3: Data structures supported by the HTTP GET response body on this resource

Data type P Cardinality | Response Description
codes
array (ModelRelatedInformation) O |[0..N 200 OK The message content of the GET

response carries an array of model
identifiers and metadata of the models.

ProblemDetails O 0.1 AXXI5XX Detailed problem description.
10.2.5.2.4 Resource Custom Methods
None.

10.2.6 Custom operation without associated resources

None.

10.2.7 Notifications

NOTE: No notifications are specified in the current version of the present document.

10.2.8 Data Model

10.2.8.1 Structured data types

10.2.8.1.1 Overview

The following clause defines the structured data types and their attributes to be used by the service API.

10.2.8.1.2 Data type: ModelRelatedInformation

The Model Relatedl nformation data type represents registration information for an AI/ML model. It contains the
attributes defined in Table 10.2.8.1.2-1.
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Table 10.2.8.1.2-1: Definition of type ModelRelatedInformation

Attribute Name Data type P Cardinality Description
modelld Modelld M 1 Identifier of a model as
specified in clause 10.1.8.1.3.
metadata string M 1 Description of the AIML model

that includes the Al/ML model
related information and training
related information.

10.2.8.2 Simple data types and enumerations

10.2.8.2.1 Introduction

The following clause defines simple data types and enumerations that can be referenced from data structures defined in
the previous clauses.

10.2.8.2.2 Simple data types

For this service API, no ssimple data types are defined in the present document.

10.2.8.2.3 Enumerations

For this service API, no enumerations are defined in the present document.

10.2.9 Error Handling

10.2.9.1 General

In addition to the genera provisionsin clause 5.4.3, the requirements in the following clauses are applicable for the
AI/ML model discovery API.

10.2.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

10.2.9.3 Application Errors

No additional application errors defined in the present document.

10.3  Al/ML model training API

10.3.1 Introduction

This API enablesthe API Consumer to request AI/ML model training, query AI/ML model training job status, and
cancel AlI/ML model training based on the procedures for "AlI/ML model training services' as defined in RLGAP [5]. It
aso alowsthe API Producer to notify AI/ML model training job status change based on the procedure for "Al/ML
model training services' defined in RIGAP [5].

10.3.2 API version

For the AI/ML model training API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 0, and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for a definition of
the version fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

The AI/ML model training API is under development and consequently the API version shall include the pre-release
version "alpha.1".
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10.3.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "ai-ml-model-training”.

Figure 10.3.3-1 shows the overall resource URI structure defined for the AI/ML model training API.

{apiRoot}/ai-ml-model-training/<apiVersion>

L /training-jobs

[{trainingJoblld}

/status

Figure 10.3.3-1: Resource URI structure of the AI/ML model training API

Table 10.3.3-1 lists the individual resources defined for the AP, the applicable HT TP methods, and the associated
service operations.

Table 10.3.3-1: Resource and methods overview of the AI/ML model training API

Resource name Resource URI HTTP Service Operation
method
All AI/ML model training jobs ...Itraining-jobs POST Request Al/ML model
training.

Individual Al/ML model training |.../training-jobs/{trainingJobld} DELETE Cancel Al/ML model
job training job.
Individual AI/ML model training |.../training-jobs/{trainingJobld}/status GET Query Al/ML model
job status training job status.

10.3.4 Service operations
10.34.1 Request AI/ML model training

10.34.1.1 Operation definition
The API Consumer uses this operation to request AI/ML model training.

The operation to create AI/ML model training job is based on HTTP POST.
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| APl Consumer APl Producer ‘

1 POST ...ftraining-jobs (Training)obinfo)

2 201 Created (Training)obinfe)

| APl Consumer API Producer ‘

Figure 10.3.4.1.1-1: Request AI/ML model training operation

The service operation is as follows:

1) TheAPI Consumer shall send an HTTP POST request to the API Producer. The target URI shall identify the
resource "/training-jobs', the message content shall carry a TrainingJoblnfo structure which includes
information for training. The APl Producer shall process the request received in the HTTP POST message and
determineif the request sent by the APl Consumer is authorized or not.

2) The APl Producer shall generate the training job identifier and construct the URI for the created resource. The
API Producer shall return the HTTP POST response. On success, "201 Created” shall be returned. The
"Location” HTTP header shall be present and shall carry the URI for the newly created resource. The message
content shall carry a TrainingJoblnfo structure represents the new resource. On failure, the appropriate error
code shall be returned, and the message content may contain additional error information.

10.3.4.1.2 Referenced procedures

10.3.4.1.2.1 Request Al/ML model training procedure

The reguest AI/ML model training operation illustrated in Figure 10.3.4.1.1-1 is based on the request Al/ML model
training procedure defined in RIGAP [5].

10.3.4.2 Cancel AlI/ML model training

10.3.4.2.1 Operation definition
The API Consumer uses this operation to cancel Al/ML model training.

The operation to delete AI/ML model training job is based on HTTP DELETE.

‘ APl Consumer API Producer ‘

| 1 DELETE .ftraining-jobs/{trainingjobld}

| 2 204 No Content :

‘ APl Consumer API Producer ‘

Figure 10.3.4.2.1-1: Cancel AI/ML model training operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP DELETE reguest to the APl Producer. The target URI shall identify
the training job resource to be deleted as "/training-jobs/{ trainingJobld} ", the message content shall be empty.
The API Producer shall process the request received in the HTTP DELETE message and determine if the
reguest sent by the API Consumer is authorized or not.
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2) The APl Producer shall return the HTTP DELETE response. On success, 204 No Content" shall be returned.
The message content shall be empty. On failure, the appropriate error code shall be returned, and the response
message content may contain additional error information.

10.3.4.2.2 Referenced procedures

10.3.4.2.2.1 Cancel AlI/ML model training procedure

The cancel AI/ML model training operation illustrated in Figure 10.3.4.2.1-1 is based on the cancel Al/ML model
training procedure defined in RIGAP [5].

10.3.4.3 Query Al/ML model training job status

10.3.4.3.1 Operation definition
The APl Consumer uses this operation to query the AI/ML model training job status.

The operation to query AlI/ML model training job statusis based on HTTP GET.

‘ APl Consumer APl Producer ‘

1 GET ...ftraining-jobs/{training)obld }/status

2 200 OK (TrainingjobStatus)

‘ APl Consumer AP| Producer ‘

Figure 10.3.4.3.1-1: Query AlI/ML model training job status operation

The service operation is as follows:

1) The API Consumer shall send an HTTP GET request to the API Producer. The target URI shall identify the
resource "/training-jobs/{ trainingJobl d} /status’, the message content shall be empty. The APl Producer shall
process the request received in the HTTP GET message and determine if the request sent by the AP
Consumer is authorized or not.

2)  The APl Producer shal return the HTTP GET response. On success, "200 OK" shall be returned. The message
content shall carry a TrainingJobStatus representing the status of the training job, which isidentified by the
trainingJobld. On failure, the appropriate error code shall be returned, and the response message content may
contain additional error information.

10.3.4.3.2 Referenced procedures

10.3.4.3.2.1 Query AI/ML model training job status procedure

The query AlI/ML model training job status operation illustrated in Figure 10.3.4.3.1-1 is based on the query Al/ML
model training job status procedure defined in RIGAP [5].

10.3.4.4 Notify AI/ML model training job status change

10.3.4.4.1 Operation definition
The API Producer uses this operation to notify the status change of an AI/ML model training job.

The operation to notify Al/ML model training job status change is based on HTTP POST.
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‘ AP| Consumer ’ ‘ API| Producer ‘

| 1 POST {notificationDestination} (TrainingJobStatusChangeNotification)

| 2 204 No Content

‘ AP| Consumer ’ ’ API| Producer ‘

Figure 10.3.4.4.1-1: Notify AI/ML model training job status change operation

The service operation is as follows:

1) TheAPI Producer shall send an HTTP POST request to the APl Consumer. The target URI
{notificationDestination} shall be the one provided by API Consumer during the creation of the training job,
the message content shall carry a TrainingJobStatusChangeNatification which includes the updated training
job status. The API Consumer shall process the request received in the HTTP POST message and determine if
the request sent by the API Producer is authorized or not.

2) The APl Consumer shall return the HTTP POST response. On success, "204 No Content” shall be returned.
The message content shall be empty. On failure, the appropriate error code shall be returned, and the response
message content may contain additional error information.

10.3.4.4.2 Referenced procedures

10.3.4.4.2.1 Notify AI/ML model training job status change procedure

The notify AI/ML model training job status change operation illustrated in Figure 10.3.4.4.1-1 is based on the notify
AI/ML model training job status change procedure defined in RLGAP [5].

10.3.5 Resources

10.35.1 Overview

This clause defines the resource for the AI/ML model training API.
10.3.5.2 Resource: "All AI/ML model training jobs"

10.3.5.2.1 Description
The resource represents all AI/ML model training jobs created in the AI/ML model training APl producer.
The methods defined in clause 10.3.5.2.3 shall be supported by this resource.

10.3.5.2.2 Resource Definition
Resource URI: {apiRoot}/ai-ml-model-training/<apiV er sion>/training-j obs
The resource URI variables supported by the resource is defined in Table 10.3.5.2.2-1.

Table 10.3.5.2.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 10.3.2.
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10.3.5.2.3 Resource Standard Methods

10.3.5.2.3.1 POST

This method shall support the request data structures specified in Table 10.3.5.2.3.1-1 and the response data structures,
and response codes specified in Table 10.3.5.2.3.1-2 and the HTTP headers specified in Table 10.3.5.2.3.1-3.

Table 10.3.5.2.3.1-1: Data structures supported by the HTTP POST request body on this resource

Data type P Cardinality Description
TrainingJoblinfo M 1 Information related to the creation of the AI/ML model training job.

Table 10.3.5.2.3.1-2: Data structures supported by the HTTP POST response body on this resource

Data type P Cardinality Response Description
codes
TrainingJoblinfo M |1 201 Created Confirmation of creation of the Al/ML model training
job.
ProblemDetails O Jo.1 AXXI5XX Detailed problem description.

Table 10.3.5.2.3.1-3: Headers supported by the 201 Response Code on this resource

Name Data |P |Cardinality Description
type
Location string M |1 Contains the URI of the newly created individual Al/ML model

training job resource, as defined in clause 10.3.5.3, with the
trainingJobld in the URI.

10.3.5.2.4 Resource Custom Methods

None.
10.3.5.3 Resource: "Individual AI/ML model training job"

10.3.5.3.1 Description
The resource represents an individual AlI/ML model training job created in the AI/ML model training APl producer.

The methods defined in clause 10.3.5.3.3 shall be supported by this resource.

10.3.5.3.2 Resource Definition

Resource URI: {apiRoot}/ai-ml-model-training/<apiV er sion>/tr aining-jobs/{trainingJobl d}
The resource URI variables supported by the resourceis defined in Table 10.3.5.3.2-1.

Table 10.3.5.3.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 10.3.2.
trainingJobld The training job identifier assigned by the Service Producer.
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10.3.5.3.3 Resource Standard Methods

10.3.5.3.3.1 DELETE

This method shall support the request data structures specified in Table 10.3.5.3.3.1-1 and the response data structures,
and response codes specified in Table 10.3.5.3.3.1-2.

Table 10.3.5.3.3.1-1: Data structures supported by the HTTP DELETE request body on this resource

Data type P Cardinality Description
N/A There is no object in the message content of a DELETE request.

Table 10.3.5.3.3.1-2: Data structures supported by the HTTP DELETE response body on this resource

Data type P Cardinality Response Description
codes
N/A 204 No content [Confirmation of successful deletion.
ProblemDetails O Jo.1 AXX/5XX Detailed problem description.
10.3.5.3.4 Resource Custom Methods

None.
10.3.5.4 Resource: "Individual AI/ML model training job status”

10.3.54.1 Description
The resource represents the status of an individual AI/ML model training job created in the Non-RT RIC.
The methods defined in clause 10.3.5.4.3 shall be supported by this resource.

10.3.5.4.2 Resource Definition
Resource URI: {apiRoot}/ai-ml-model-training/<apiV er sion>/tr aining-j obs/{trainingJobl d}/status

The resource URI variables supported by the resource is defined in Table 10.3.5.4.2-1.

Table 10.3.5.4.2-1: Resource URI variables for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 10.3.2.
trainingJobld The training job identifier assigned by the Service Producer.
10.3.5.4.3 Resource Standard Methods
10.3.54.3.1 GET

This method shall support the request data structures specified in Table 10.3.5.4.3.1-1 and the response data structures,
and response codes specified in Table 10.3.5.4.3.1-2.

Table 10.3.5.4.3.1-1: Data structures supported by the HTTP GET request body on this resource

Data type P Cardinality Description
N/A There is no object in the message content of a GET request.
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Table 10.3.5.4.3.1-2: Data structures supported by the HTTP GET response body on this resource

Data type P [Cardinalit Response Description
y codes
TrainingJobStatus M |1 200 OK The status of the AI/ML model training job.
ProblemDetails O |0..1 AXX/5XX Detailed problem description.
10.3.5.4.4 Resource Custom Methods

None.

10.3.6 Custom operation without associated resources

None.

10.3.7 Notifications

10.3.7.1 Notify training job status change

10.3.7.1.1 Description

The notification informs the receiver about the updated status of an AI/ML model training job.

10.3.7.1.2 Resource Definition

The Resource URI { notificationDestination} is acallback URI provided when creating an Al/ML model training job.
10.3.7.1.3 Resource Standard Methods

10.3.7.1.3.1 POST

This method shall support the request data structures specified in Table 10.3.7.1.3.1-1 and the response data structure
and response codes specified in Table 10.3.7.1.3.1-2.

Table 10.3.7.1.3.1-1: Data structures supported by the HTTP POST request body on this resource

Data type P |Cardinality Description
TrainingJobStatusChangeNotification |M |1 Notify a status changes of an AI/ML model training job.

Table 10.3.7.1.3.1-2: Data structures supported by the HTTP POST response body on this resource

Data type P | Cardinality Response codes Description
N/A 204 No content Confirmation of received notification.
ProblemDetails O 0.1 Axx/5xx The operation was unsuccessful.

Detailed problem description may be carried in the
response message content.

10.3.8 Data Model

10.3.8.1 Structured data types

10.3.8.1.1 Overview

The following clauses define the data types and attributes to be used by the AI/ML model training API.
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10.3.8.1.2 Data type: TrainingJoblnfo

Table 10.3.8.1.2-1: Definition of type TrainingJoblinfo

Attribute Name Data type P | Cardinality Description

modelld Modelld M |1 The model identifier which contains model name,
model version, and artifact version. See
clause 10.1.8.1.3.

modelLocation Uri O |0..1 Location of the AI/ML model.

trainingDataset Uri O |0.1 Information for reference to the training dataset.

trainingConfig Object O |0..1 trainingConfig provided by the training service
producer.

notificationDestination Uri O |0..1 Callback URI where the notification should be
delivered to.

trainingProducerld String O (0.1 Identifier of training producer "apfld" as specified in
SME.

10.3.8.2 Simple data types and enumerations

10.3.8.2.1 Overview

The following clauses define simple data types and enumerations that can be referenced from data structure defined in
the previous clauses.

10.3.8.2.2 Simple data types

No simple data types are defined in the present document.

10.3.8.2.3 Enumerations

No enumerations are defined in the present document..

10.3.9 Error Handling

10.3.9.1 General

For the AI/ML model training API, HTTP error responses shall be supported as specified in ETSI TS 129 501 [1].
Protocol errors and application errors specified in ETSI TS 129 500 [2], Table 5.2.7.2-1, shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in ETSI
TS129500[2], Table 5.2.7.1-1.

In addition, the requirements in the following clauses are applicable for the AI/ML model training API.

10.3.9.2 Protocol Errors

No specific protocol errors are defined in the present document.

10.3.9.3 Application Errors

No additional application errors defined in the present document.

10.4  Al/ML model deployment API
10.4.1 Introduction

This APl enablesthe APl Consumer to request the deployment of an AI/ML model based on the AI/ML model
deployment request service defined in RIGAP [5].
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10.4.2 API version

For the AI/ML model deployment API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 0 and the PATCH version field shall be 0 (see ETSI TS 129 501 [1] for adefinition of the
version fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

The Al/ML model deployment API isunder development and consequently the API version shall include the
pre-release version "alpha.l".
10.4.3 Resource structure and methods

The reguest URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be " ai-ml-model-deployment”. The
<api SpecificResourceUriPart> for each resource shall be set as described in clause 10.4.5.

Figure 10.4.3-1 shows the overall resource URI structure defined for the AI/ML model deployment API.

{apiRoot}/ai-mI-model-deployment/<apiVersion>

/model-deployments

\\ {modelDeploymentid}
L /status

Figure 10.4.3-1: Resource URI structure of the AI/ML model deployment API

Table 10.4.3-1 lists the individual resources defined for the API, the applicable HT TP methods, and the associated
service operations.

Table 10.4.3-1: Resource and methods overview of the AI/ML model deployment API

Resource name Resource URI HTTP method Service Operation
All AI/ML model deployments .../model-deployments POST Request Al/ML model
deployment.
Individual Al/ML deployment status .../model-deployments/{ GET Query Al/ML model
modelDeploymentld }/status deployment status.

10.4.4  Service operations

10.4.4.1 Request AI/ML model deployment

104.4.1.1 Operation definition
The APl Consumer uses this operation to request AI/ML model deployment.
The operation to request AlI/ML model deployment isbased on HTTP POST.
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| APl Consumer API Producer ‘

| 1 POST .../model-deployments (ModelDeploymentinformation)

| _ 2201 Created (ModelDeploymentinformation) :

| APl Consumer API Producer ‘

Figure 10.4.4.1.1-1: Request AlI/ML model deployment operation

The service operation is as follows:

1) The APl Consumer shall send an HTTP POST reguest to the APl Producer. The target URI shall identify the
resource "/modeldeployments’, the message content shall carry a Model Deploymentinformation which
includes information for deployment. The APl Producer shall process the request received in the HTTP POST
message and determine if the request sent by the API Consumer is authorized or not.

2) The APl Producer shall generate the deployment identifier and construct the URI for the created resource. The
API Producer shall return the HTTP POST response. On success, 201 Created" shall be returned. The
"Location" header shall be present and shall carry the URI of the new resource. The message content shall
carry aModel Deploymentlnformation structure that represents the new resource. On failure, the appropriate
error code shall be returned, and the message content may contain additional error information.

10.4.4.1.2 Referenced procedures

104.4.1.2.1 Request Al/ML model deployment procedure

The request AI/ML model deployment operation illustrated in Figure 10.4.4.1.1-1 is based on the request AI/ML model
deployment procedure defined in RIGAP [5].

10.4.4.2 Notify AI/ML model deployment status change

10.4.4.2.1 Operation definition
The API Producer uses this operation to notify the change of an AI/ML model deployment status.
The operation to notify Al/ML model deployment status change is based on HTTP POST.

| APl Consumer APl Producer ‘

1 POST {notificationDestination}{DeploymentStatusChangeNotification)

2 204 Mo Content

| APl Consumer APl Producer ‘

Figure 10.4.4.2.1-1: Notify AI/ML model deployment status change operation

The service operation is as follows:

1) The APl Producer shall send an HTTP POST request to the APl Consumer. The target URI
{notificationDestination} may be provided by APl Consumer during the ai/ml model deployment request,
where the message content shall carry a DeploymentStatusChangeNotification which includes the updated
Al/ML model deployment status. The APl Consumer shall process the request received in the HTTP POST
message and determine if the request sent by the API Producer is authorized or not.
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2) The APl Consumer shall return the HTTP POST response. On success, "204 No Content” shall be returned.
The message content shall be empty. On failure, the appropriate error code shall be returned, and the response
message content may contain additional error information.

10.4.4.2.2 Referenced procedures

10.4.4.2.2.1 Notify AI/ML model deployment status change procedure

The notify AI/ML model deployment status change operation illustrated in Figure 10.4.4.2.1-1 is based on the Al/ML
model deployment procedure defined in RIGAP [5].

10.4.5 Resources

10.45.1 Overview

This clause defines the resource for the Al/ML model deployment API.
10.4.5.2 Resource: "All AI/ML model deployment"

10.4.5.2.1 Description
The resource represents all AI/ML model deployment in the Non-RT RIC.
The methods defined in clause 10.4.5.2.3 shall be supported by this resource.

10.4.5.2.2 Resource Definition
Resource URI: {apiRoot}/ai-ml-model-deployment/<apiVersion>

The resource URI variables supported by the resource is defined in Table 10.4.5.2.2-1.

Table 10.4.5.2.2-1: Resource URI variable for the resource

Name Definition
apiRoot See clause 5.2.
apiVersion See clause 10.4.2.
10.4.5.2.3 Resource Standard Methods
10.4.5.2.3.1 POST

This method shall support the request data structures specified in Table 10.4.5.2.3.1-1 and the response data structures
and response codes specified in Table 10.4.5.2.3.1-2.

Table 10.4.5.2.3.1-1: Data structures supported by the HTTP POST Request Body on this resource

Data type P Cardinality Description
ModelDeploymentinformation M 1 Information related to the deployment of the AI/ML model.

Table 10.4.5.2.3.1-2: Data structures supported by the HTTP POST Response Body on this resource

Data type P | Cardinality Response Description
codes
ModelDeploymentinformation 201 Created |[The operation was successful.

The message content of the POST response
carries ModelDeploymentinformation.
ProblemDetails O 10..1 AXXI5XX Detailed problem description.
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10.4.5.2.4 Resource Custom Methods

None.

10.4.6 Custom operation without associated resources

None.

10.4.7 Notifications
10.4.7.1 Notify AlI/ML model deployment status change

10.4.7.1.1 Overview

The notification informs the receiver about the AI/ML model deployment status.

10.4.7.1.2 Resource Definition

The Resource URI { notificationDestination} is a callback URI provided when regquesting deployment of an Al/ML
model.

10.4.7.1.3 Resource Standard Methods

10.4.7.1.3.1 POST

This method shall support the request data structures specified in Table 10.4.7.1.3.1-1 and the response data structure
and response codes specified in Table 10.4.7.1.3.1-2.

Table 10.4.7.1.3.1-1: Data structures supported by the HTTP POST request body on this resource

Data type P Cardinality Description
DeploymentStatusChangeNotification M 1 Notify a status changes of an
Al/ML model deployment status.

Table 10.4.7.1.3.1-2: Data structures supported by the HTTP POST response body on this resource

Data type P | Cardinality Response Description
codes
N/A 204 No Confirmation of received notification
Content
ProblemDetails O |0..1 AxXX/5xX The operation was unsuccessful.
Detailed problem description may be carried in the
response message content

10.4.8 Data Model

10.4.8.1 Structured data types

10.4.8.1.1 Overview

The following clauses define the structured data types and their attributes to be used by the AI/ML model deployment
API.

10.4.8.1.2 Data type: ModelDeploymentinformation

The Model Deploymentinformation data type represents deployment information for an AI/ML model. It contains the
attributes defined in Table 10.4.8.1.2-1.
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Table 10.4.8.1.2-1: Definition of type ModelDeploymentinformation

Attribute Name Data type P Cardinality Description
modelld Modelld M 1 Identifier of a model. See
clause 10.1.8.1.3.
notificationDestination Uri (6] 0..1 Callback URI where the

notification would be
delivered to, once the
deployment status changes.

10.5 AI/ML model retrieve API

10.5.1 Introduction

This API enablesthe APl Consumer to request theretrieve of an AI/ML model based on the AI/ML model retrieve request
service defined in RIGAP [5].

10.5.2 API version

For the AI/ML model retrieve API as specified in the present document, the MAJOR version field shall be 1, the
MINOR version field shall be 0 and the PATCH version field shall be O (see clause 4.3.1.1 of ETSI TS 129 501 [1] for
adefinition of the version fields). Consequently, the <apiVersion> URI path segment shall be set to "v1".

The AlI/ML model retrieve APl is under development and consequently the API version shall include the pre-release
version "alpha.l".

10.5.3 Resource structure and methods

The request URIs used in HTTP requests from the API Consumer towards the APl Producer shall have the resource
URI structure as defined in clause 5.2. The <apiName> resource URI variable shall be "ai-ml-model-retrieve".

Figure 10.5.3-1 shows the overall resource URI structure defined for the AI/ML model retrieve API.

{apiRoot}/ai-mI-model-retrieve/<apiVersion>

L /model-retrieve

Figure 10.5.3-1: Resource URI structure of AI/ML model retrieve API

Table 10.5.3-1 lists the individual resources defined for the AP, the applicable HT TP methods, and the associated
service operations.

Table 10.5.3-1: Resource and methods overview of the AI/ML model retrieve API

Resource name Resource URI HTTP method Service Operation

Al/ML model retrieve ...Imodel-retrieve GET Retrieve AlI/ML model

ETSI




144 ETSI TS 104 231 Vv8.0.0 (2026-03)

Annex A (normative):
OpenAPI specifications

Al General

A.1.1 Overview

This annex formally specifies the RESTful R1 service APIs by defining OpenAPI documentsin YAML format that
comply with the OpenAPI Specification v3.0.3[3].

The Open API specifications of the RESTful R1 service APIs provided in this annex are versioned as described in
clause 5.2.

The OpenAPIs defined in this annex has references to the common definitions defined in clause A.1.2 of the present
document.

A.1.2 Common schemas for general use

A.1.2.1 Introduction

The Open API specified in clause A.1.2.2 provides schemas for general data types and responses for usage across the
R1 APIs.

A.1.2.2 Common definitions

openapi: 3.0.3
i nfo:
title: 'Rl Common definitions'
version: 1.0.0
description: |
Rl Common definitions - O RAN. W&. RLAP_Common. yan .
© 2025, O RAN ALLI ANCE.
Al'l rights reserved.
ext er nal Docs:
description: 'O RAN. W&. R1AP-v08. 00'
url: "https://ww. o-ran. org/specifications'
paths: {}
conmponent s:
schenas:
Uri:
description: 'A string formatted according to | ETF RFC 3986 [8]."
type: string
Probl enDet ai | s:
description: 'A problemdetail to carry details in an HTTP response according to | ETF RFC
7807
type: object
properties:
type:
description: 'a URl reference according to | ETF RFC 3986 that identifies the problemtype'
type: string
title:
description: 'human-readabl e summary of the probl emtype'
type: string
st at us:
description: 'the HTTP status code'
type: nunber
detail :
description: 'human-readabl e expl anation '
type: string
i nst ance:
description: 'URl reference that identifies the specific occurrence of the problem
type: string
responses:
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' 400" :
description: 'Bad Request'
content:
appl i cati on/ probl emtj son:
schema:
$ref: ' #/ conponent s/ schemas/ Probl enDet ai | s’
' 401 :
description: 'Unauthorized
content:
appl i cati on/ probl emtj son:
schema:
$ref: '#/ conponents/schenas/ Probl enDet ai | s'
' 403" :
description: 'Forbidden'
content:
appl i cati on/ probl emtj son:
schema:
$ref: ' #/ conponents/schemas/ Probl enDet ai | s’
' 404" :
description: 'Not Found'
content:
appl i cati on/ probl emtj son:
schema:
$ref: '#/ conponents/schenas/ Probl enDet ai | s'
' 405" :
description: 'Method Not All owed'
content:
appl i cati on/ probl emtj son:
schema:
$ref: ' #/ conponent s/ schemas/ Probl enDet ai | s’
' 406" :
description: 'Not Acceptable'
content:
appl i cati on/ probl emtj son:
schema:
$ref: '#/ conponents/schenas/ Probl enDet ai | s'
' 409" :
description: 'Conflict'
content:
appl i cati on/ probl emtj son:
schema:
$ref: ' #/ conponent s/ schemas/ Probl enDet ai | s’
411" :
description: 'Length Required
content:
appl i cati on/ probl emtj son:
schema:
$ref: '#/ conponents/schenas/ Probl enDet ai | s'
'413':
description: 'Payload Too Large'
content:
appl i cati on/ probl emtj son:
schema:
$ref: '#/ conponents/schenas/ Probl enDet ai | s'
'414'
description: 'URl Too Large'
content:
appl i cati on/ probl emtj son:
schema:
$ref: ' #/ conponent s/ schemas/ Probl enDet ai | s’
'415' :

description: 'Unsupported Media Type'
content:
appl i cati on/ probl emtj son:

schema:
$ref: '#/ conponents/schenas/ Probl enDet ai | s'
'429' :
description: 'Too Many Requests'
content:
appl i cati on/ probl emtj son:
schema:
$ref: ' #/ conponent s/ schemas/ Probl enDet ai | s’
' 500" :
description: 'Internal Server Error'
content:
appl i cati on/ probl emtj son:
schema:

$ref: '#/ conponents/schenas/ Probl enDet ai | s'
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' 502" :
description: 'Bad Gateway'
content:
appl i cati on/ probl emtj son:
schema:
$ref: ' #/ conponent s/ schemas/ Probl enDet ai | s’
'503':
description: 'Service Unavail abl e
content:
appl i cati on/ probl emtj son:
schema:

$ref: '#/ conponents/schenas/ Probl enDet ai | s'

A.2  Service management and exposure service

A.2.1 Service registration API

A.2.1.1 Introduction

The Open API for this serviceisreusing the CAPIF_Publish_Service API as specified in clause A.2.1.2 with
exceptions specified in clause A.2.1.3 below.

A.2.1.2 CAPIF_Publish_Service API

The Open API for the SME service registration API specified in clause 6.1 reuses the CAPIF_Publish_Service APl as
specified in ETSI TS 129 222 [9], clause A.3.

The API version of the Service registration APl as specified in clause 6.1.2 shall use the CAPIF_Publish_Service API
OpenAPI version as specified in Table A.2.1.2-1.

Table A.2.1.2-1
APl name APl version CAPIF OpenAPI version
Service registration API 1.2.0 1.3.0

A.2.1.3 Adaptations and Exceptions

The OpenAPI code below represents the "V ersionExtensions’ data type which needs to be added to the OpenAPI
definitions of the CAPIF_Publish_Service API defined in ETSI TS 129 222 [9].

conponent s:
schenas:
Ver si onExt ensi ons:
Description: ' The VersionExtensions data structure specified in table B.3.4.1-1 in RLAP
defines O RAN extensions to the CAPIF Version data type which allows to signal the versions
supported for an interface endpoint.'

type: object
properties:
ful | Api Versi ons:
description: ' List of version strings, as defined in RLGAP clause 5.2, to signal the API
versi ons supported by the APl Producer for a particular najor APl version.'
type: array
items:

type: string
mnltenms: 1

The OpenAPI code below represents the " ServiceProperties' data type which needs to be added to the OpenAPI
definitions of the CAPIF_Publish_Service API defined in ETSI TS 129 222 [9].

conponent s:
schenas:
Servi ceProperties:
description: 'Defines a container that can be used by individual service APIs to register and
di scover service-specific properties.'
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type: object
properties:
servi ceCapabi lities:
description: ' Service capabilities. The content of this attribute is service-specific and
is defined per service.'
type: object

Table A.2.1.3-1 below lists exceptions and adaptations related to certain attributes in certain CAPIF data types when
re-using the CAPIF_Publish_Service API in the context of the present document.

Table A.2.1.3-1: Message content exceptions and adaptations when reusing
the CAPIF_Publish_Service_API

Data type Reference Attributes Adaptations/Exceptions
ServiceAPIDescription |[ETSI TS 129 222 [9], clause A.3 |supportedFeatures Not required to be supported.
shareablelnfo Not required to be supported.
serviceAPICategory |Not required to be supported.
ccfld Not required to be supported.
apiSuppFeats Not required to be supported.
Not required to be supported.

vendorSpecific-o- This additional attribute shall be

ran.org present if service-specific registration

information is available for the service
API. It shall have the type
ServiceProperties as specified in
clause B.3.4.2 and defined in

clause A.2.1.3.
AefProfile ETSI TS 129 222 [9], clause A.3 |aefld Shall be set to the value of "rAppld" if
an rApp produces the API.
aefLocation Not required to be supported.
domainName Not required to be supported.
serviceKpis Not required to be supported.
uelpRange Not required to be supported.
Version ETSI TS 129 222 [9] clause A.3 |vendorSpecific-o- This additional attribute shall be
ran.org supported and shall have the type

VersionExtensions as specified in
clause B.3.4.1 and defined above.

A.2.2 Service discovery API

A.2.2.1 Introduction

The Open API for this serviceisreusing the CAPIF_Discover_Service APl in as specified in clause A.2.2.2 with
exceptions specified in clause A.2.2.3 below.

A.2.2.2 CAPIF_Discovery_Service API

The Open API for the SME service discovery API specified in clause 6.2reuses the CAPIF_Discover_Service APl as
specified in ETSI TS 129 222 [9], clause A.2.

The API version of the Service discovery APl as specified in clause 6.2.2 shall use the CAPIF_Discover_Service API
OpenAPI version as specified in Table A.2.2.2-1.

Table A.2.2.2-1
APl name APl version CAPIF OpenAPI version
Service discover API 1.2.0 1.3.0
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A.2.2.3 Adaptations and Exceptions
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Table A.2.2.3-1 lists exceptions and adaptations related to CAPIF message content when re-using the
CAPIF_Discover_Service API in the context of the present document.

Table A.2.2.3-1 lists exceptions and adaptations related to CAPIF URI query parameters when re-using the
CAPIF_Discover_Service API in the context of the present document.

Table A.2.2.3-1: Message content exceptions and adaptations when reusing

the CAPIF_Discover_Service_ API

Data type Reference Attributes Exceptions/Adaptations
ServiceAPIDescription |ETSI supportedFeatures Not required to be supported.
TS 129 222 [9], shareablelnfo Not required to be supported.
clause A.3 serviceAPICategory Not required to be supported.
ccfld Not required to be supported.
apiSuppFeats Not required to be supported.
pubApiPath Not required to be supported.
vendorSpecific-o-ran.org This additional attribute shall be
present if service-specific
registration information is available
for the service API. It shall have the
type ServiceProperties as specified
in clause B.3.4.2 and defined in
clause A.2.1.3.
ue-ip-addr Not required to be supported.
service-kpis Not required to be supported.
AefProfile ETSI aefld Shall be set to the value of "rAppld"
TS 129 222 [9], if an rApp produces the API.
clause A.3 Shall be set to an identifier related
to the SMO/Non-RT RIC functions if
these produce the API. See note.
aefLocation Not required to be supported.
domainName Not required to be supported.
Version ETSI vendorSpecific-o-ran.org This additional attribute shall be
TS 129 222 [9], supported and shall have the type
clause A.3 VersionExtensions as specified in
clause B.3.4.1 and defined in
clause A.2.1.3.
NOTE: It is out of scope of the present document whether each SMO/Non-RT RIC framework function is identifiable

by a separate identifier value or whether such decomposition information is hidden from the rApps. However,
the SMO/Non-RT RIC framework shall ensure that the identifiers used for rApps as AEFs and the identifiers
used for SMO/Non-RT RIC framework functions as AEFs do not collide.

The Query parametersin Table A.2.2.3-2 below are not required to be supported when the
CAPIF _Discover_Service API isreused.

Table A.2.2.3-2: Query parameters exceptions and adaptations when reusing
the CAPIF_Discover_Service_API

Resource

Reference

Exceptions

Comment

/allServiceAPIs

ETSI TS 129 222 [9], clause A.2

api-invoker-id

Shall be set to the value of "rAppld"
for an API-consuming rApp.

ETSI TS 129 222 [9], clause A.2 |comm-type Not required to be supported.
ETSI TS 129 222 [9], clause A.2 _ |protocol Not required to be supported.
ETSI TS 129 222 [9], clause A.2  |aef-id Not required to be supported.
ETSI TS 129 222 [9], clause A.2  |data-format Not required to be supported.
ETSI TS 129 222 [9], clause A.2 |api-cat Not required to be supported.

ETSI TS 129 222 [9], clause A.2

preferred-aef-loc

Not required to be supported.

ETSI TS 129 222 [9], clause A.2

supported-features

Not required to be supported.

ETSI TS 129 222 [9], clause A.2

api-supported-

Not required to be supported.

features
ETSI TS 129 222 [9], clause A.2  |ue-ip-addr Not required to be supported.
ETSI TS 129 222 [9], clause A.2  |service-kpis Not required to be supported.
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A.2.3 Service events subscription API
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The Open API for this service isreusing the CAPIF_Events API as specified in clause A.2.3.2 with exceptions
specified in clause A.2.3.3 below.

A.2.3.2 CAPIF_Events_API

The Open API for the SME service events subscription APl specified in clause 6.3 reusesthe CAPIF_Events APl as
specified in ETSI TS 129 222 [9], clause A 4.

The API version of the SME service events subscription APl as specified in clause 6.3.2 shall use the
CAPIF_Events APl OpenAPI version as specified in Table A.2.3.2-1

Table A.2.3.2-1
APl name APl version CAPIF OpenAPI version
Service events subscription API 1.2.0 1.3.0

A.2.3.3 Adaptations and Exceptions

Table A.2.3.3-1 lists exceptions and adaptations related to CAPIF message content when re-using the
CAPIF_Events API in the context of the present document.

Table A.2.3.3-1: Message content exceptions and adaptations when reusing
the CAPIF_Events_API

Data type Reference Attributes Exceptions/Adaptations
AccessControlPolicyListExt |[ETSI TS 129 222 [9], Not required to be supported.
clause A.4
CAPIFEvent ETSI TS 129 222 [9], See clause B.3.5.
clause A4
CAPIFEventDetail ETSI TS 129 222 [9], accCtrlPolList Not required to be supported.
clause A.4 invocationLogs Not required to be supported.
apiTopoHide Not required to be supported.

CAPIFEventFilter

ETSI TS 129 222 [9],
clause A.4

apilnvokerlds

for an API-consuming rApp.

Shall be set to the value of "rAppld"

aeflds

to the SMO/Non-RT RIC framework
functions if these produce the API.

Shall be set to the value of "rAppld"
if an rApp -produces the API.
Shall be set to an identifier related

See Table A.2.2.3-1.

ReportingInformation

Not required to be supported.

EventNotification ETSI TS 129 222 [9], invocationLogs Not required to be supported.
clause A.4 apiTopoHide Not required to be supported.

EventSubscription ETSI TS 129 222 [9], supportedFeatures  [Not required to be supported.
clause A.4 eventReq Not required to be supported.

TopologyHiding ETSI TS 129 222 [9], Not required to be supported.
clause A4

A.2.4 Bootstrap API

A241

Introduction

The Open AP for this service as specified in clause A.2.4.2.
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A.2.4.2 Bootstrap API

openapi: 3.0.3
i nfo:
title: 'BootStrap'
version: 1.0.0
description: |
APl for BootStrap service.
© 2025, O RAN ALLI ANCE.
Al rights reserved.
ext er nal Docs:
description: 'O RAN. W&. R1AP-v08. 00'
url: "https://ww.o-ran.org/specifications'
servers:
- url: '{api Root}/bootstrap/vil/'
vari abl es:
api Root :
description: 'api Root as defined in clause 5.3 in O RAN. W&. RLAP
defaul t: 'https://exanple.com

pat hs:
"/ bootstrap-info':
get:
description: 'To discover the entry points into Service managenent and exposure '
responses:
' 200" :
description:
content:
application/json:
schema:
$ref: ' #/ conponents/schenas/ Boot strapl nf or mati on'
' 400" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 400’
' 401'
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 401’
' 403" :
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 403’
' 404"
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 404’
' 429’
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 500’
' 502" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 502’
' 503" :
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 503’
conponent s:
schemnas:
Boot st rapl nf or nat i on:
type: object
properties:
api Endpoi nt s:
type: array
itens:

$ref: ' #/ conponent s/ schemas/ Api Endpoi nt | nf or mat i on'
Api Endpoi nt | nf or mat i on:
type: object
properties:
api Nane:
type: string
description: 'Name of the APl ("service-apis" or "published-apis")'
t okenEndpoi nt :
$ref: 'TS29122 CAPI F_publish_Servi ce_API . yanl #/ conponent s/ schenmas/ | nt er f aceDescri pti on'
description: 'Token endpoint shall be provided if the APl requires authorization over
QAut h2. 0
nul | abl e: true
api EndPoi nt :
$ref: 'TS29122 CAPI F_publish_Servi ce_API . yanl #/ conponent s/ schenmas/ | nt er f aceDescri pti on'
description: 'End point of the API'
nul | abl e: true
required:
- api Nane
- api EndPoi nt
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A.3  Data management and exposure service

A.3.1 Data registration API

A.3.1.1 Introduction

The Open API for the Data Registration API is specified in clause A.3.1.2.

A.3.1.2 Data registration API

openapi: 3.0.3
i nfo:

title: 'Data registration service
version: 2.0.0-al pha. 2

description:

APl for Data registration service.

© 2025, O RAN ALLI ANCE.

Al rights reserved

ext er nal Docs
description:

' O RAN. W&2. R1AP-v08. 00'

url: "https://ww. o-ran. org/specifications
servers:
- url: '{api Root}/data-registration/v2/
vari abl es:
api Root :
description: 'api Root as defined in clause 5.3 in O RAN. WR. RLAP

def aul
api Consu
descri
def aul
pat hs:

t: 'https://exanple.con

mer | d

ption: ldentifier of the APl consuner that registers its data production capabilities

t:

'/ production-capabilities'

post :
descri pt
t ags:

ion: 'To register

DME type production capabilities

- Registered DVE type production capabilities
request Body:

requir
cont en

application/json

SC

response
'201':

desc
cont

ed: true
t:

hema

$ref: '#/ conponent s/ schemas/ DreTypeRel at edCapabi l i ties

S:

ription:
ent:

' Success case 201 created

application/json

head
Lo

' 400

$ref:

' 401"

$ref:

' 403’

$ref:

' 404’

$ref:

' 405’

$ref:

' 409’

$ref:

'413'

$ref:

' 415'

$ref:

schema

$ref: '#/ conponents/schemas/ DreTypeRel at edCapabi l i ties

ers
cation
descripti
required
schema

type: string

' O RAN

' O RAN

' O RAN

' O RAN

' O RAN

' O RAN

' O RAN

' O RAN

on:

W2,

W2,

W2,

WE2.

WE2.

WZ2.

W2,

WE2.

'Contains the URI of the newWy created resource
true

R1AP_Conmon
R1AP_Common
R1AP_Conmon
R1AP_Common
R1AP_Common
R1AP_Conmon
R1AP_Common

R1AP_Conmon

yani #/ conponent s/ r esponses/ 400
yaml #/ conponent s/ r esponses/ 401
yani #/ conponent s/ r esponses/ 403
yaml #/ conponent s/ r esponses/ 404
yamnl #/ conponent s/ r esponses/ 405
yani #/ conponent s/ r esponses/ 409
yamnl #/ conponent s/ r esponses/ 413

yani #/ conponent s/ r esponses/ 415
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'429':
$ref:
'500':
$ref:
'502':
$ref:
'503':
$ref:

'To update DVE type production capabilities that

' O RAN. W&2. R1AP_Conmon.
' O RAN. W&2. R1LAP_Conmon.
' O RAN. W&. R1LAP_Common.

' O RAN. W&2. R1LAP_Conmon.
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yani #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yan #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

"/ production-capabilities/{registrationld}":
par anet er s:

it has previously registered

regi stered DVE type production capability

query DME type production capabilities that

' #/ conponent s/ schenas/ DneTypeRel at edCapabi l i ti es'

' Success case 200 with updated information'

' #/ conponent s/ schemas/ DmeTypeRel at edCapabi | i ti es’

yani #/ conponent s/ r esponses/ 400'
yani #/ conponent s/ r esponses/ 401’
yan #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 411’
yan #/ conponent s/ r esponses/ 413"
yani #/ conponent s/ r esponses/ 415’
yan #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yani #/ conponent s/ r esponses/ 502"
yani #/ conponent s/ r esponses/ 503’

it has previously registered

stered DVE type production capability

' Success case 200 with queried infornmation'

' #/ conponent s/ schenas/ DneTypeRel at edCapabi l i ti es'

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’

yamnl #/ conponent s/ r esponses/ 404’

- nanme: registrationld
in: path
required: true
schema:
$ref: '#/ conponents/schemas/registrationld
put :
description:
tags:
- I ndivi dual
request Body:
required: true
content:
application/json:
schema:
$ref:
responses:
'200' :
description:
content:
application/json:
schema:
$ref:
' 400" :
$ref: ' O RAN. WR. RLAP_Conmon.
'401' :
$ref: ' O RAN. WR. RLAP_Common.
' 403" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 404" :
$ref: ' O RAN. WR. RLAP_Common.
' 406" :
$ref: ' O RAN. WR. RLAP_Conmon.
411" :
$ref: ' O RAN. WR. RLAP_Common.
'413':
$ref: ' O RAN. WR2. RLAP_Conmon.
'415':
$ref: ' O RAN. WR. RLAP_Common.
'429':
$ref: ' O RAN. WR. RLAP_Conmon.
' 500" :
$ref: ' O RAN. WR. RLAP_Common.
'502':
$ref: ' O RAN. WR2. RLAP_Conmon.
' 503" :
$ref: ' O RAN. WR. RLAP_Common.
get:
description: 'To
t ags:
- Individual regi
responses:
' 200" :
description:
content:
application/json:
schema:
$ref:
' 400" :
$ref: ' O RAN. WR. RLAP_Common.
'401":
$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Common.
'404' :
$ref: ' O RAN. WR. RLAP_Conmon.
' 406" :
$ref: ' O RAN. WR. RLAP_Common.

yani #/ conponent s/ r esponses/ 406’
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' 4§?ef ;' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 429’

' 5g(r)ef : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 500'

' 5f(’grzef ;' O RAN. W&. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 502"

ngei‘ : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 503’
deldgtsiﬂ ption: 'To deregi ster DVE type production capabilities'

fa?:“l.di vidual registered DVE type production capability
responses:

'204" :

' de'sgri ption: 'The registration was del eted'

' 4g?ef ;' O RAN. W&. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 400’

' 4grlef : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 401’

' 4g§ef ;' O RAN. W&. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 403’

' 4g?ef : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 404’

' 4§?ef ;' O RAN. W&. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 429’

' sg?ef : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 500'

' E§EEf ;' O RAN. WR2. RLAP_Conmon. yanl #/ conponent s/ r esponses/ 502’

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 503’
conponent s:
schemas:
regi strationld:
description: 'A successful registration identified by registrationld '
type: string
DneTypeRel at edCapabi liti es:
description: 'Information related to the registrati on as producer of a DMVE type'
type: object
properties:
drmeTypeDefini tion:
$ref: ' #/ conponent s/ schemas/ DneTypeDefi nition'
constraints:
description: 'Formul ates producer constraints or constraints applicable to the consunption
related to the DVE type based on the dataProducti onSchema'
type: object
dat aAccessEndpoi nt :
$ref: ' TS29222_ CAPI F_Publ i sh_Servi ce_API . yanl #/ conponent s/ schenas/ | nt er f aceDescri pti on'
dat aDel i ver yModes:
type: array
items:
$ref: ' O RAN. WR2. RLAP_Dat aAccess. yanl #/ conponent s/ schenas/ Dat aDel i ver yMode'
requi red: [dneTypeDefinition, dataDeliveryMdes, dataAccessEndpoint]
DneTypeDefi ni ti on:
description: 'Information of the DVE type'
type: object
properties:
drmeTypel d:
$ref: ' #/ conponent s/ schemas/ DneTypel dStruct'’
nmet adat a:
$ref: '#/ conponents/schemas/ Met adat a'
dat aPr oduct i onSchema:
type: object
description: 'Schema that defines the information necessary to fornulate a data request or
data subscription. If this attribute is not present, the schena is assuned to be known fromthe
DME type definition that is referenced by dneTypeld’
dat aDel i ver ySchemnas:
description: 'List of delivery schemas supported by the producer for the DMVE type being
regi stered.'
type: array
items:
$ref: ' #/ conponent s/ schemas/ Del i ver ySchena'
dat aDel i ver yMechani sms:
description: 'Defining the delivery nmechani sm supported by Data Producer
type: array
items:
$ref: '#/ conponents/schenas/ Dat aDel i ver yMechani smi
requi red: ["dnmeTypeld", "netadata", "dataDeliverySchemas", "dataDeliveryMechani sns"]
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DneTypel dSt ruct :
description: 'Defining the attributes of DVE type identifier'
type: object
properties:
namespace:
type: string
description: 'Indicating the entity responsible for the DVE type definition.'

nane:
type: string
description: 'Nane of the DME type. The string can be any character except ":" (colon)'
pattern: '~[~:]{1,}%

versi on:

type: string
description: 'Version of the DVE type. The versioning and all owed characters are according
to SenVer [11]'
requi red: ["nanespace","nanme","version"]
Del i ver ySchena:
description: 'Delivery schema for a DVE type'

type: object
properties:
type:

$ref: ' #/ conponent s/ schemas/ SchemaTypes'
del i verySchenal d:
type: string
description: A Data Producer may support one or nore delivery schemas and for each
supported schema type a delivery schema identifier is assigned. A Data Consuner uses this attribute
while creating a data job and request to deliver the data using specific schena type which is
identified by this attribute.
schema:
type: string
description: 'The schema serialized to string. If this attribute is not present, the schema
is assuned to be known fromthe DVE type definition that is referenced by dneTypeld'
required: ["type","deliverySchemal d"]
Dat aDel i ver yMechani sm
description: 'Defining the attributes of delivery mechani sm supported'
type: object
properties:
dat aDel i ver yMet hod:
description: 'Delivery Method supported'
ref: ' O RAN. WR. R1AP_Dat aAccess. yanl #/ conponent s/ schemas/ Dat aDel i ver yMet hod'
kaf kaDel i veryConfi gurati on:
$ref: ' #/ conponent s/ schemas/ Kaf kaDel i ver yConf i gur ati on'

required:
- databDel i ver yMet hod
oneC :
- required: ["kafkaDeliveryConfiguration"]
Met adat a:

description: 'Metadata that can be used in discovering the DVE type'
properties:
dat aCat egory:
description: 'Defines the category of the DVE type e.g. PM counters'
type: array
items:
type: string
mnltems: 1
rat:
description: 'Defines the radio access technology e.g. 5G
type: array
items:
type: string
mnltenms: 1
requi red: ["dataCategory"]
SchemaTypes:
description: 'Type of the schema supported by Data Producers'
type: string

enum
- JSON_SCHEMA
- XM._SCHEMA

Kaf kaDel i ver yConf i gur ati on:
description: 'These configuration will be applied if STREAM NG KAFKA is sel ected as delivery
net hod'
type: object
properties:
nunPartitions:
description: 'Number of partitions'
type: integer
cl eanUpPol i cy:
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description: 'cleanUpPolicy is based on cleanup.policy defined in the Kafka Documentati on
[15].
type: string
conpr essi onType
description: ' conpressionType is based on conpression.type defined in the Kafka
Docurentation [15] .°'
type: string
retenti onBytes
description: ' retentionBytes is based on retention.bytes defined in the Kafka Docunentation
[15] . This attribute is applicable ONLY when cleanUpPolicy is set to DELETE
type: integer
retenti onMs:
description: ' retentionMs is based on retention.nms defined in the Kafka Docurmentation [15]
This attribute is applicable ONLY when cleanUpPolicy is set to DELETE
type: integer
requi red: ["cleanUpPolicy", "conpressionType"]

A.3.2 Data discovery API

A.3.2.1 Introduction

The Open API for the Data Discovery APl is specified in clause A.3.2.2.

A.3.2.2 Data discovery API

openapi: 3.0.3
info
title: 'Data discovery service
version: 2.0.0
description:
APl for Data discovery service
© 2025, O RAN ALLI ANCE
Al rights reserved
ext er nal Docs
description: 'O RAN. W&. R1AP-v08. 00

url: "https://ww. o-ran. org/specifications
servers
- url: '{api Root}/data-di scovery/v2/
vari abl es:
api Root :

description: 'api Root as defined in clause 5.3 in O RAN W&. R1AP
defaul t: 'https://exanple.comn

pat hs:
/ dme-t ypes
get:
description: 'To discover the avail abl e DVE types
paraneters
- nanme: identity-namespace
in: query
description: 'ldentity namespace to match the "nanespace" part of the "dneTypel d"
attribute
schenma

type: string
- nane: identity-nane
in: query
description: 'ldentity name to match the "name" part of the "dmeTypeld" attribute.
schena
type: string
- nane: data-category
in: query
description: 'Set of data category entries, all of which to match entries of the
"dat aCat egory" attribute.

schema
type: array
expl ode: fal se
itens:
type: string
responses
' 200

description: 'The response body contains the result of the search over the |ist of
regi stered APIs.
content:
application/json
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RAN. W2. RLAP_Dat aRegi st rat i on. yanl #/ conponent s/ schenas/ DneTypeRel at edCapabi i ti es'

schema:
type: array
itens:
$ref: 'O
400" :
$ref: ' O RAN WR2.
'401':
$ref: ' O RAN. WR2.
'403':
$ref: ' O RAN. W2
'404" ;
$ref: ' O RAN. W2
'406' :
$ref: ' O RAN. W2
'414"
$ref: ' O RAN. W2
'429':
$ref: ' O RAN. W2
'500':
$ref: ' O RAN. W2
'502':
$ref: ' O RAN WR2.
'503':
$ref: ' O RAN. WR2.

/ dme-t ypes/ {dneTypel d}:

get:

description:

par anet ers:
- nanme: dneTypeld

R1AP_Conmon.

R1AP_Common.

. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.

. RLAP_Common.

R1AP_Conmon.

R1AP_Common.

To obtain informati on about an individual

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yaml #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yaml #/ conponent s/ r esponses/ 414’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500’
yani #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503"

DMVE type.

' #/ conponent s/ schenas/ dnmeTypel d'

The response body contains information about the DME type.

on. yan #/ conponent s/ schemas/ DneTypeRel at edCapabi lities'

R1AP_Conmon.

R1AP_Common.

. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.

. RLAP_Common.

in: path

required: true

schema:

$ref:
responses:

' 200" :

description:

content:

application/json:
schema:
$ref: 'O
RAN. W2. RLAP_Dat aRegi strat i

' 400" :

$ref: ' O RAN. WR.
'401" :

$ref: ' O RAN WR2.
' 403" :

$ref: ' O RAN. WR2
'404" :

$ref: ' O RAN. W2
' 406" :

$ref: ' O RAN. W2
'414"

$ref: ' O RAN. WR2
'429' :

$ref: ' O RAN. W2
' 500" :

$ref: ' O RAN. WR2
' 502" :

$ref: ' O RAN. W2
' 503" :

$ref: ' O RAN. WR2

conponent s:
schenas:
dneTypel d:
type: string

description:
{dmeTypel d} = {nanmespace}: {nanme}: {version}.

yani #/ conponent s/ r esponses/ 400’
yamnl #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yamnl #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 414’
yamnl #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

' The DmeTypeld is constructed based on the three parts separated by ":"

See O

(col on)

RAN. W32. RLAP_Dat aRegi strati on. yanl #/ conponent s/ schenas/ DneTypel dStruct for the definition of
"nane" and "version".'

"nanmespace",
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The Open API for the Data access API is specified in clause A.3.3.2.

A.3.3.2 Data access API

openapi: 3.0.3

i nfo:

title: 'Data access service'
version: 2.0.0-al pha. 2

description:

APl for Data access service.

© 2025, O RAN ALLI ANCE.

Al rights reserved.

ext er nal Docs:
description:

' O RAN. W&2. R1AP-v08. 00'

url: "https://ww. o-ran. org/specifications'
servers:
- url: '{api Root}/data-access/vl/"'
vari abl es:
api Root :
description: 'api Root as defined in clause 5.3 in O RAN. W&. RLAP

def aul

descri
def aul
pat hs:
'/ dat a- j obs'
post :
descri pt
t ags:

- Create all

t: 'https://exanple.com
api Consurer | d:
ption: 'ldentifier of the APl consuner '

t:

ion: 'To create a data job'

request Body:
required: true
content:

application/json:

schena:
$ref: '#/ conponents/schenas/ Dat aJobl nf o'
responses:

'201":

description:

cont

ent:

data j obs

' Success case 201 created'

application/json:

' 400" :

$ref:

'401" :

$ref:

' 403" :

$ref:

' 404" :

$ref:

' 405" :

$ref:

' 409" :

$ref:

'413':

$ref:

' 415" :

$ref:

' 429" :

$ref:

' 500" :

$ref:

'502':

schema:

$ref: '#/ conponents/schenas/ Dat aJobl nf o'
headers:
Locat i on:

descripti
required:
schena:

type: string

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

on:

W2,

W2,

"Contains the URI of the newy created resource'
true

R1AP_Conmon.
R1AP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.

. RLAP_Common.

yani #/ conponent s/ r esponses/ 400'
yamnl #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yamnl #/ conponent s/ r esponses/ 404’
yamnl #/ conponent s/ r esponses/ 405’
yani #/ conponent s/ r esponses/ 409’
yaml #/ conponent s/ r esponses/ 413’
yani #/ conponent s/ r esponses/ 415’
yamnl #/ conponent s/ r esponses/ 429’

yani #/ conponent s/ r esponses/ 500'
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$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 502’
' 503" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 503’
cal | backs:
Dat aAvai | abi l'ityNotification:
" {$request . body. dat aAvai | abi | i tyNotificationUri}":
post :
description: 'Notification on the availability of requested data'
request Body:
required: true

content:

application/json:

schema:
$ref: '#/ conponents/schenas/ Dat aAvail abilityNotification'
responses:

1204 :

description: 'The notification was delivered'
' 400" :

$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 400’
' 401" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' O RAN. W2. RLAP_Common. yan #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 404’
'429' :

$ref: ' O RAN. W&2. RLAP_Common. yan #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' O RAN. W2. RLAP_Common. yan #/ conponent s/ r esponses/ 500’
' 502" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 502'
'503':

$ref: ' O RAN. W&2. RLAP_Common. yan #/ conponent s/ r esponses/ 503’
'/ dat a-j obs/ {dat aJobl d} " :

paraneters:
- nane: dataJobld
in: path
required: true
schema:
$ref: '#/ conponents/schenas/ dat aJobl d'
del et e:
description: 'To delete the created data job'
t ags:
- Individual data job
responses:
'204' :
description: 'The data job was del et ed'
' 400' :
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 400’
'401":
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 401’
' 403" :
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 403’
' 404" :
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 404’
'429':
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 500’
' 502" :
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 502’
' 503" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 503’
conponent s:
schemas:
dat aJobl d:

description: 'A successful created data job is identified by dataJobld '
type: string
Dat aJobl nf o:
description: 'Information related to a data job'
all O :
- type: object
properties:
dat aDel i ver yMode:
$ref: ' #/ conponent s/ schenmas/ Dat aDel i ver yMbde'
dneTypel d:
$ref: ' O RAN. WR2. RLAP_Dat aDi scovery. yanl #/ conponent s/ schenmas/ dnet ypel d'
producti onJobDefinition:
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description: 'Job description based on the DVE type specific dataProducti onSchema'
type: object
dat aDel i ver yMet hod:
$ref: '#/ conponents/schenas/ Del i ver yMet hod'
dat aDel i ver ySchemal d:
description: 'A delivery schenma identifier provided by a Data Producer during the data
regi strati on procedure'
type: string
required: [dataDeliveryMde, dneTypeld, productionJobDefinition, dataDeliveryMethod,
dat aDel i ver ySchemal d]
- type: object
oneCf :
- properties:
pul | Del i veryDetail sHtt p:
$ref: '#/ conponents/schemas/ Pul | Del i veryDetail sHttp'
required: [pullDeliveryDetail sHttp]
- properties:
dat aAvai |l abi lityNotificationUri:
$ref: ' O RAN. WR. RLAP_Common. yan #/ conponent s/ schemas/ Uri '
requi red: [dataAvailabilityNotificationUri]
- properties:
pushDel i veryDet ai | sHtt p:
$ref: '#/ conponents/schemas/ PushDel i veryDetail sHtt p'
requi red: [pushDeliveryDetail sHttp]
- properties:
st ream ngConfi gur ati onKaf ka:
$ref: '#/ conponents/schenas/ Stream ngConfi gurati onKaf ka'
requi red: [stream ngConfigurationKafka]
Dat aDel i ver yMbde:
description: 'This indicates whether the data instance is created in a one-tinme data delivery
(data request) or continuously (data subscription)’
type: string

enum
- ONE_TIME
- CONTI NUOUS

Dat aDel i ver yMet hod:
description: 'This indicates supported delivery nethod
type: string
enum
- PULL_HTTP
- PUSH_HTTP
- STREAM NG_KAFKA
Pul | Del i veryDet ai | sHt t p:
description: 'The PullDeliveryDetailsHtp data type signals how to pull data using the HTTP
protocol .’
readOnly: true
type: object
properties:
dataPul | Uri :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ schemas/ Uri '
required: [dataPull Uri]
PushDel i veryDet ai | sHt t p:
description: 'The PushDeliveryDetail sHtp data type signals how to push data using the HTTP

protocol ."'
type: object
properties:

dat aPushUri :
$ref: ' O RAN. WR. RLAP_Common. yan #/ conponent s/ schemas/ Uri '
required: [dataPushUri]
St ream ngConf i gur at i onKaf ka:
description: 'The Stream ngConfigurati onKafka data type signals a data stream ng configuration
for the Kafka protocol.'
type: object
properties:
t opi cNane:
description: 'Nanme of the Kafka topic'
type: string
kaf kaBoot st rapSer vers:
description: 'Server configuration'
type: array
items:
$ref: ' #/ conponent s/ schemas/ Ser ver AddressW t hPort'
requi red: [topi cNanme, kaf kaBoot strapServers]
Ser ver AddressW t hPort :
description: 'Server configuration'
type: object
properties:
host nane:
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description: 'string identifying a hostnane shall be formatted according to clause 2.3.1
as defined in | ETF RFC 1035 [19]'
type: string
port Addr ess:
description: 'Port address, e.g. 9092
type: integer
mni mum 1
maxi mum 65535
required: [hostnane, portAddress]
Dat aAvai | abi l'i tyNotification:
description: 'Availability of the data'
type: object
properties:
dat aJobl d:
description: 'data job identifier'
type: string
pul | Del i veryDetail sHtt p:
$ref: '#/ conponents/schenas/ Pul | Del i veryDetail sHttp'

A.3.4 HTTP based Push data API

Deliberately, no OpenAPI is specified for this API in the present document.

NOTE: OpenAPI requiresthe definition of the valid content types for the request message content. However, this
AP is agnostic with respect to the content type of the datacarried in the request message. Within the
DME services, the valid content types are defined as part of separate data message schemas which specify
the structure of the data to be carried over the API. Because of the requirement to fix the content types
that can be carried over the API, defining an OpenAPI would restrict the versatility of the API.

A.3.5 HTTP based Pull data API

Deliberately, no OpenAPI is specified for this API in the present document.

NOTE: OpenAPI requires the definition of the valid content types for the response message content. However,
this API is agnostic with respect to the content type of the data carried in the response message. Within
the DME services, the valid content types are defined as part of a separate data message schema which
specifies the structure of the datato be carried over the API. Because of the requirement to fix the content
types that can be carried over the API, defining an OpenAPI would restrict the versatility of the API.

A.3.6 Data offer API

A.3.6.1 Introduction

The Open API for the Data offer APl is specified in clause A.3.6.2.

A.3.6.2 Data offer API

openapi: 3.0.3
i nfo:
title: 'Data offer service'
version: 1.0.0
description: |
APl for Data offer service.
© 2025, O RAN ALLI ANCE.
Al rights reserved.
ext er nal Docs:
description: 'O RAN W&. R1AP-v08. 00
url: "https://ww.o-ran. org/specifications'
servers:
- url: '{api Root}/data-offer/vl
vari abl es:
api Root :
description: 'api Root as defined in clause 5.3 in O RAN. WX. RLAP
default: 'https://exanple.com
api Consuner | d:
description: 'ldentifier of APl Consumer'
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new data offer'

' #/ conponent s/ schemas/ Dat aCf f er | nf o'

of the newy created resource'

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yaml #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 405’
yamnl #/ conponent s/ r esponses/ 409’
yani #/ conponent s/ r esponses/ 413’
yaml #/ conponent s/ r esponses/ 415’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500’
yani #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503"

defaul t:
pat hs:
"/offers':
post :
description: '"Allows to create a
t ags:
- Al data offers
request Body:
required: true
content:
application/json:
schema:
$ref: ' #/ conponent s/ schenmas/ Dat adf f er | nf o'
responses:
1201 :
description: 'Success case 201 created'
content:
application/json:
schema:
$ref:
header s:
Locat i on:
description: 'Contains the URI
required: true
schema:
type: string
' 400" :
$ref: ' O RAN. WR. RLAP_Common.
"401" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Common.
'404" :
$ref: ' O RAN. WR2. RLAP_Conmon.
' 405" :
$ref: ' O RAN. WR. RLAP_Common.
' 409" :
$ref: ' O RAN. WR. RLAP_Conmon.
'413':
$ref: ' O RAN. WR. RLAP_Common.
'415' :
$ref: ' O RAN. WR. RLAP_Conmon.
'429' :
$ref: ' O RAN. WR. RLAP_Common.
' 500" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 502" :
$ref: ' O RAN. WR. RLAP_Common.
' 503" :
$ref: ' O RAN. WR. RLAP_Conmon.
cal | backs:

Dat aAvai | abi l'ityNotification:
' {$request . body. dat aAvai | abi |
post :
description:
request Body:

"Notification

required: true
content:

application/json:

schema:
$ref: O RAN. W&2. R1AP_Dat aAccess. yani
#/ conponent s/ schenas/ Dat aAvai | abi | i tyNotification'
responses:

'204" :

description: 'The notification was delivered
' 400" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 400’
'401":

$ref: ' O RAN. W&2. RLAP_Common. yan #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 403’
'404' :

$ref: ' O RAN. W&2. RLAP_Common. yan #/ conponent s/ r esponses/ 404’
' 429" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 500'
'502':

ityNotificationUri}':

on the availability of offered data'
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$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 502’
'503':
$ref: ' O RAN. W&R2. RLAP_Common. yan #/ conponent s/ r esponses/ 503’
Dat aCf f er Ter mi nati onNot i fi cati on:
' {$request . body. dat aOf f er Termi nati onNotificationUri}":
post :
description: 'Notification on termnation of data offer by the APl producer’
request Body:
required: true

content:

application/json:

schema:
$ref: ' #/ conponent s/ schemas/ Dat alf f er Ter mi nati onNot i fi cation’
responses:

1204 :

description: 'The notification was delivered
' 400" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 400’
' 401" :

$ref: ' O RAN. W2. RLAP_Common. yan #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' O RAN. W&R2. RLAP_Common. yan #/ conponent s/ r esponses/ 404’
'429' :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' O RAN. W&2. RLAP_Common. yan #/ conponent s/ r esponses/ 500’
'502':

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 502’
' 503" :

$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 503’
"/offers/{dataCferld}":

paraneters:
- nanme: dataOfferld
in: path
required: true
schema:
type: string
del et e:
description: 'To delete the data offer’
t ags:
- Individual data offer
responses:
‘204" :
description: 'The data offer was deleted.'
' 400" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 400’
'401' :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 401’
' 403" :
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 403’
' 404" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 404’
'429' :
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 500’
' 502" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 502’
' 503" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 503’
conponent s:
schenas:
Dat aCf f er | nf o:
description: 'Information related to a data offer’
type: object
properties:

dat aDel i ver yMode:
$ref: ' O RAN. WR2. RLAP_Dat aAccess. yanl #/ conponent s/ schenmas/ Dat aDel i ver yMode'
dneTypel d:
$ref: ' O RAN. WR2. RLAP_Dat aDi scovery. yanl #/ conponent s/ schemas/ DneTypel d'
producti onJobDefinition:
description: 'Job description based on the DVE type specific dataProducti onSchens'
type: object
dat aDel i ver yMet hods:
type: array
items:
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$ref: ' O RAN WR2. RLAP_Dat aAccess. yanl #/ conponent s/ schenas/ Dat aDel i ver yMet hod'
dat aDel i ver ySchenal ds:
description: 'A delivery schema identifier provided by a Data Producer during the data
regi strati on procedure'
type: array
items:
type: string
pul | Del i veryDetail sHtt p:
$ref: ' O RAN. WR2. RLAP_Dat aAccess. yanl #/ conponent s/ schemas/ Pul | Del i veryDet ai | sHt t p’
dat aAvai |l abi | i tyNotificationUri:
$ref: '/conponents/schemas/ Dat aCf f er Avai | abi lityNotification'
dataOf fer Term nati onNotificationUri:
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ schemas/ Uri '
pushDel i veryDetai | sHtt p:
$ref: ' O RAN. WR2. RLAP_Dat aAccess. yanl #/ conponent s/ schemas/ PushDel i veryDet ai | sHt t p'
st ream ngConfi gur ati onKaf ka:
$ref: ' O RAN. WR2. RLAP_Dat aAccess. yanl #/ conponent s/ schemas/ St r eami ngConf i gur at i onKaf ka'
required: [ "dataDeliveryMde", "dmeTypeld", "productionJobDefinition", " databDeliveryMethods
", "dataDeliverySchemal ds", "dataCOfferTerm nati onNotificationUi"]
Dat aCf f er Ter mi nati onNot i fi cati on:
description: 'Termination of a data offer by the APl producer’
type: object
properties:
dataOferld:
description: 'ldentifies the deleted data offer’
type: string
required: ["dataOferld"]
Dat aCf f er Avai | abi l'i tyNoti fication:
description: 'Availability of the data'
type: object
properties:
dataOiferld:
description: 'data offer identifier'
type: string
pul | Del i veryDetail sHtt p:
$ref: ' O RAN. WR2. R1IAP_Dat aAccess. yanl #/ conponent s/ schemas/ Pul | Del i veryDet ai | sHtt p'
required: ['dataOCiferld , 'pullDeliveryDetailsHtp']:
description: 'ldentifies the deleted data offer’
type: string
required: ["dataOferld"]

A.4 RAN OAM related services

A.4.1 Configuration management API

A.4.1.1 Introduction

The Open API for this service is reusing the provisioning management service APl as specified in clause A.4.1.2 with
exceptions specified in clause A.4.1.3 below.
A.4.1.2 Configuration management API

The Open API for the Configuration management API specified in clause 8.1 reuses the Provisioning management
service APl (TS28532_ProvMnS.yaml) as specified in ETSI TS 128 532 [20], clause A.1.1.

The API version of the Configuration management API as specified in clause 8.1.2 shall use the Provisioning
management service OpenAPI version as specified in Table A.4.1.2-1.

Table A.4.1.2-1
APl name APl version ProvMnS OpenAPI version
Configuration management API 1.0.0 17.5.0
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A.4.1.3 Adaptations and Exceptions

Table A.4.1.3-1 lists exceptions and adaptations related to HT TP methods when re-using the TS28532_ProvMnS_API
in the context of the present document.

Table A.4.1.3-1: HTTP methods exceptions and adaptations when reusing
the TS28532_ProvMnS_API

HTTP Methods Reference Attributes Exceptions/Adaptations
PUT ETSI TS 128 532 [20], clause A.1.1 HTTP operation not required to be
supported in current version.
POST ETSI TS 128 532 [20], clause A.1.1 HTTP operation not required to be
supported in current version.
DELETE ETSI TS 128 532 [20], clause A.1.1 HTTP operation not required to be
supported in current version.

A.4.2 Fault management API

A.4.2.1 Introduction

The Open API for this service is reusing the provisioning management service APl as specified in clause A.4.2.2 with
exceptions specified in clause A.4.2.3 below.
A.4.2.2 Fault management API

The Open AP for the fault management API specified in clause 8.1 reuses the Provisioning management service AP
(TS28111_FaultNrm.yaml) as specified in ETSI TS 128 111 [26], clause A.1.3.

The API version of the fault management API as specified in clause 8.2.2 shall use the FaultNRM service OpenAPI
version as specified in Table A.4.2.2-1.

Table A.4.2.2-1
APl name APl version FaultNrm OpenAPI
Fault management API 1.0.0 18.1.0

A.4.2.3 Adaptations and Exceptions

NOTE: The adaptations and exceptions are not specified in the present document.

A.4.3 Configuration schema information API

A.4.3.1 Introduction

The Open API for the Configuration schema information API is specified in clause A.4.3.2.

A.4.3.2 Configuration schema information API

openapi: 3.0.3
i nfo:
title: 'Configuration Schena infornation API'
version: 1.0.0-al pha.1
description: This APl enabl es the APl Consuner to retrieve configuration schema information based
on the procedure defined in RIGAP [5].
© 2025, O RAN ALLI ANCE.
Al'l rights reserved.
ext er nal Docs:
description: 'O RAN W&. R1AP-v08. 00
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url:
servers:
- url:
vari abl es:
api Root :
descripti
defaul t:
pat hs:
'/ schemas' :
get:

on:

"https://exanpl e. com

summary: Get all

description:

responses:
1200 :

description:

content:
application/json:
schema:
type:

' 400" :

$ref: ' O RAN. WR.
'401":

$ref: ' O RAN. W2
' 403" :

$ref: ' O RAN. WR2
' 404" :

$ref: ' O RAN. W2
' 405" :

$ref: ' O RAN. WR2
' 409" :

$ref: ' O RAN. W2
'413':

$ref: ' O RAN. WR2
'415':

$ref: ' O RAN. W2
'429' :

$ref: ' O RAN. WR2
' 500" :

$ref: ' O RAN. W2
' 502" :

$ref: ' O RAN. WR.
'503':

$ref: ' O RAN WR2.

'/ schemas/ { schemal d} ' :
get:
summary: Get individual
paraneters:

- name: schemal d

in: path

required: true

tens:

165

"https://ww. o-ran. org/specifications'

' {api Root }/ ran- oam cm schema-i nfo/ v1l'

"api Root as defined in clause 10.3 in O RAN W2. RLAP'

schema i nformation

"Retrieves configuration schema information'

"The results with the schema i nformation’

array

$ref: ' #/ conponent s/ schemas/ Schena'

description:
or "name@evision" for a specific revision.

Wiere schermald = "nane" (for |atest

The results with the schema informati on nmatching the request.

R1AP_Conmon.

. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Commmon.
. RLAP_Common.

. RLAP_Common.

R1AP_Conmon.

R1AP_Common.

schema:
type: string
responses:

' 200" :

description:

content:

application/json:
schema:
$ref:

' 400" :

$ref: ' O RAN. WR. RLAP_Common.
'401":

$ref: ' O RAN. WR2. RLAP_Conmon.
' 403" :

$ref: ' O RAN. WR. RLAP_Common.
'404' :

$ref: ' O RAN. WR. RLAP_Conmon.
'405' :

$ref: ' O RAN. WR. RLAP_Common.
' 409" :

$ref: ' O RAN. WR. RLAP_Conmon.
'413':

$ref: ' O RAN. WR. RLAP_Common.

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yaml #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 405’
yaml #/ conponent s/ r esponses/ 409’
yani #/ conponent s/ r esponses/ 413’
yamnl #/ conponent s/ r esponses/ 415’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500’
yani #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503"

schema i nformation

revision or

' #/ conponent s/ schemas/ Schema'

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yamnl #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 405’
yaml #/ conponent s/ r esponses/ 409’

yani #/ conponent s/ r esponses/ 413’
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'415'
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 415’
'429':
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 500’
' 502" :
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 502’
'503':
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 503’
conponent s:
schemas:
Schema:
type: object
required:
- nane
- location
- type
properties:
nane:
type: string
description: The uni que name of the schena.
revision:
type: string
description: The unique revision of the schema.
| ocati on:
type: string
format: uri
description: Location of where to find the schema content.
type:
$ref: ' #/ conponent s/ schemas/ SchemaType'
description: This data type is designed to provide extensibility. As specified in clause
8.3.8.2.3.1, Only YANG is supported in the present version of the present document.
nanmespace:
type: string
description: The nanmespace of the scheman, (See NOTE 1, clause 8.3.8.2.3.1, only applicable
if type is YANG.
features:
type: array
itens:
type: string
description: List of supported features (See NOTE 1,clause 8.3.8.2.3.1, only applicable if

type is YANG .
devi ati ons:
type: array
itens:

type: string
description: List of schema deviation(s) (See NOTE 1, clause 8.3.8.2.3.1, only applicable
if type is YANG.

SchemaType:

type: string

enum

- YANG
description: Enuneration of schema types.

A5 Al related service

A.5.1 Al policy management API

A.5.1.1 Introduction

The Open API for the A1 policy management AP is specified in clause A.5.1.2.
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A.5.1.2 Al policy management API

openapi: 3.0.3
i nfo:

title: 'Al policy nanagenent API'

version: 1.0.0
description: |

APl for Al policy nanagenent service.

© 2025, O RAN ALLI ANCE.

Al rights reserved.

ext er nal Docs:

description: 'O RAN. W&. R1AP-v08. 00'
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url: "https://ww.o-ran.org/specifications'
servers:
- url: '{api Root}/al-policy-nmanagenent/v1'
vari abl es:
api Root :
description: 'api Root as defined in clause 5.3 in O RAN. W&. RLAP
defaul t: 'https://exanple.com
pat hs:
"/ policy-types':
get:
description: 'To query Al policy type identifier'
tags:
- All Al policy types
paraneters:
- name: nearRtRicld
in: query
description: 'The identifier of Near-RT RIC
schema:
type: string
- nane: typeNane
in: query
description: 'The unique |abel of the policy type'
schema:
type: string
responses:
' 200" :
description: 'Success case 200 with queried infornmation'
content:
application/json:
schema:
type: array
itens:
$ref: '#/ conponents/schemas/ Pol i cyTypel nf or mati on'
' 400" :
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 400’
'401"
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 401’
' 403" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 403’
' 404’
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 404’
' 406" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 406’
' 429’
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 500’
' 502" :
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 502’
' 503" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 503’

"/ policy-types/{poli cyTyb

paraneters:

- nane: policyTypeld

in: path
required
schema:
$ref:
get:
descriptio
t ags:

- I'ndividu
responses:
' 200" :

descri

© true

el d}":

' #/ conponent s/ schemas/ pol i cyTypel d'

n: 'To query Al policy type'

al Al policy type

ption:

content:

' Success case 200 with queried infornmation'
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yan #/ conponent s/ r esponses/ 400'
yani #/ conponent s/ r esponses/ 401’
yani #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yani #/ conponent s/ r esponses/ 502'

yan #/ conponent s/ r esponses/ 503"

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500’
yani #/ conponent s/ r esponses/ 502"

yan #/ conponent s/ r esponses/ 503"

schema:
$ref: '#/ conponents/schenas/ PolicyTypeChj ect’
' 400" :
$ref: ' O RAN. WR2. RLAP_Conmon.
'401":
$ref: ' O RAN. WR. RLAP_Common.
' 403" :
$ref: ' O RAN. WR. RLAP_Conmon.
'404' :
$ref: ' O RAN. WR. RLAP_Common.
' 406" :
$ref: ' O RAN. WR. RLAP_Conmon.
'429' :
$ref: ' O RAN. WR. RLAP_Common.
' 500" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 502" :
$ref: ' O RAN. WR. RLAP_Common.
' 503" :
$ref: ' O RAN. WR. RLAP_Conmon.
"/policies':
get:
description: 'To query Al policy type'
t ags:
- Al Al policies
par amet ers:
- nanme: nearRtRicld
in: query
description: 'The identifier of Near-RT RIC
schema:
type: string
- nane: policyTypeld
in: query
description: 'The identifier of the policy'
schema:
type: string
responses:
' 200" :
description: 'Success case 200 with queried information'
content:
application/json:
schema:
type: array
itens:
$ref: '#/ conponents/schemas/ Policyl nfornation'
' 400" :
$ref: ' O RAN. WR. RLAP_Common.
'401' :
$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 404" :
$ref: ' O RAN. WR. RLAP_Common.
' 406" :
$ref: ' O RAN. WR. RLAP_Conmon.
'429':
$ref: ' O RAN. WR. RLAP_Common.
' 500" :
$ref: ' O RAN. WR2. RLAP_Conmon.
' 502" :
$ref: ' O RAN. WR. RLAP_Common.
' 503" :
$ref: ' O RAN. WR. RLAP_Conmon.
post :
description: 'To create Al policies'
t ags:
- Al Al policies
request Body:
required: true
content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Pol i cyQhj ect | nf ornati on'
responses:
'201":
description: 'Success case 201 created'
content:
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' #/ conponent s/ schemas/ Pol i cyObj ect | nf or mati on'

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yaml #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 405’
yaml #/ conponent s/ r esponses/ 409’
yani #/ conponent s/ r esponses/ 413’
yaml #/ conponent s/ r esponses/ 415’
yani #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

yan #/ conponent s/ r esponses/ 400'
yani #/ conponent s/ r esponses/ 401’
yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 411’
yaml #/ conponent s/ r esponses/ 413’
yani #/ conponent s/ r esponses/ 415’
yamnl #/ conponent s/ r esponses/ 429’

yani #/ conponent s/ r esponses/ 500'

schema:
$ref:
header s:
Locat i on:
description: 'Contains the UR
required: true
schema:
type: string
' 400" :
$ref: ' O RAN. WR. RLAP_Common.
'401' :
$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Common.
' 404" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 405" :
$ref: ' O RAN. WR. RLAP_Common.
' 409" :
$ref: ' O RAN. WR. RLAP_Conmon.
'413':
$ref: ' O RAN. WR. RLAP_Common.
'415':
$ref: ' O RAN. WR. RLAP_Conmon.
'429':
$ref: ' O RAN. WR. RLAP_Common.
' 500" :
$ref: ' O RAN. WR. RLAP_Common.
' 502" :
$ref: ' O RAN. WR2. RLAP_Conmon.
' 503" :
$ref: ' O RAN. WR. RLAP_Common.
"/policies/{policyld}":
paraneters:
- name: policyld
in: path
required: true
schema:
$ref: '#/ conponents/schemas/ policyld
put :
description: 'To update a created policy'
t ags:
- Individual Al policy
request Body:
required: true
content:
application/json:
schema:
"$ref": "#/ conponents/schemas/ Pol i cyQbject"
responses:
200:
description: 'The policy was updated'
content:
application/json:
schema:
"$ref": "#/ component s/ schemas/ Pol i cyCbj ect”
' 400" :
$ref: ' O RAN. WR. RLAP_Conmon.
'401":
$ref: ' O RAN. WR. RLAP_Common.
' 403" :
$ref: ' O RAN. WR2. RLAP_Conmon.
'404' :
$ref: ' O RAN. WR. RLAP_Common.
' 406" :
$ref: ' O RAN. WR. RLAP_Conmon.
"411':
$ref: ' O RAN. WR. RLAP_Common.
'413':
$ref: ' O RAN. WR. RLAP_Conmon.
'415' :
$ref: ' O RAN. WR. RLAP_Common.
' 429" :
$ref: ' O RAN. WR2. RLAP_Conmon.
' 500" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 502" :
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" O RAN. W&2. R1AP_Conmon. yan #/ conponent s/ r esponses/ 502’

' O RAN. W&2. R1AP_Common. yanl #/ conponent s/ r esponses/ 503’

'To query created Al policy'

R1AP_Conmon.

R1AP_Common.

. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.

. RLAP_Common.

R1AP_Common.

R1AP_Conmon.

' The created Al

R1AP_Conmon.

. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.

. RLAP_Common.

R1AP_Common.

$ref:
'503':
$ref:
get:
description:
t ags:
- Individual Al policy
responses:
' 200" :
description:
content:
application/json:
schema:
$ref:
' 400" :
$ref: ' O RAN. WR.
'401":
$ref: ' O RAN WR2.
' 403" :
$ref: ' O RAN. WR2
'404' :
$ref: ' O RAN. W2
' 406" :
$ref: ' O RAN. WR2
'429':
$ref: ' O RAN. W2
' 500" :
$ref: ' O RAN. WR2
'502':
$ref: ' O RAN WR2.
' 503" :
$ref: ' O RAN. WR.
del et e:
description: 'To
t ags:
- Individual Al policy
responses:
'204' :
description:
' 400" :
$ref: ' O RAN. WR.
'401":
$ref: ' O RAN. W2
' 403" :
$ref: ' O RAN. WR2
'404' :
$ref: ' O RAN. W2
' 406" :
$ref: ' O RAN. WR2
'429':
$ref: ' O RAN. W2
' 500" :
$ref: ' O RAN. WR2
'502':
$ref: ' O RAN WR2.
' 503" :
$ref: ' O RAN. WR.
"/ policies/subscriptions':

R1AP_Conmon.

' Success case 200 with queried infornmation'

' #/ conponent s/ schenas/ Pol i cyQbj ect’

yani #/ conponent s/ r esponses/ 400'
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yan #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yan #/ conponent s/ r esponses/ 502"
yani #/ conponent s/ r esponses/ 503’

delete the created Al policy'

policy was del eted'

yani #/ conponent s/ r esponses/ 400’
yamnl #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yamnl #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yaml #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yamnl #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

summary: Create a new Al policy status subscription
This operation creates a new subscription for receiving Al policy status

description:

notifications.

t ags:

- Al policy status subscription

request Body:
required:
content:

application/json:

true

schema:

$ref:

responses:
‘201" :

description:

content:

application/json:
schema:

$ref:

header s:

' #/ conponent s/ schemas/ Pol i cySt at usSubscri pti on'

' Success case 201 created'

' #/ conponent s/ schenas/ Pol i cySt at usSubscri pti on'
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yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yaml #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yaml #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

Locat i on:
description: 'Contains the URI
required: true
schema:
type: string
' 400" :
$ref: ' O RAN. WR. RLAP_Common.
'401' :
$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Common.
' 404" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 406" :
$ref: ' O RAN. WR. RLAP_Common.
'429':
$ref: ' O RAN. WR. RLAP_Conmon.
' 500" :
$ref: ' O RAN. WR. RLAP_Common.
' 502" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 503" :
$ref: ' O RAN. WR. RLAP_Common.
'/ policies/subscriptions/{subscriptionld}":
paraneters:
- name: subscriptionld
in: path
required: true
schema:
$ref: ' #/ conponent s/ schemas/ subscri ptionld'

summary: Get details of an Al policy status subscription

descriptio
t ags:

n:

- Al policy status subscription

XK

W2,

WE2.

WE2.

R1AP_Conmon.

R1AP_Common.

. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.

. RLAP_Common.

R1AP_Conmon.

responses:

' 200' :

description:

content:

application/json:
schema:
$ref:

' 400" :

$ref: ' O RAN
'401" :

$ref: ' O RAN.
' 403" :

$ref: ' O RAN
'404" :

$ref: ' O RAN.
' 406" :

$ref: ' O RAN.
' 429" :

$ref: ' O RAN
' 500" :

$ref: ' O RAN.
'502':

$ref: ' O RAN
' 503" :

$ref: ' O RAN.

put :
descriptio
t ags:

n:

WE2.

R1AP_Common.

- Al policy status subscription

request Bod
required
content:

application/json:

sche

"Sref":

responses:
200:

descri

cont en

y:
: true

ma:

ption:
t:

' #/ conponent s/ schenas/ Pol i cySt at usSubscri pti on'

yani #/ conponent s/ r esponses/ 400’
yamnl #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yamnl #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500’
yani #/ conponent s/ r esponses/ 502"
yaml #/ conponent s/ r esponses/ 503’

' This operation nodifies an existing subscription.'

"#/ component s/ schemas/ Pol i cySt at usSubscri ption"

' The policy was updated'

application/json:

SC

' 400" :

hema:
"$ref":

" #/ conponent s/ schemas/ Pol i cyCbj ect "
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$ref:
'401':
$ref:
'403' :
$ref:
'404'
$ref:
' 406" :
$ref:
'411':
$ref:
'413'
$ref:
'415":
$ref:
'429'
$ref:
'500':
$ref:
'502':
$ref:
'503':
$ref:

del et e:

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

' O RAN.

W2,

. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.
. RLAP_Common.

R1AP_Conmon.
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yaml #/ conponent s/ r esponses/ 400’
yani #/ conponent s/ r esponses/ 401’
yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 411’
yaml #/ conponent s/ r esponses/ 413’
yani #/ conponent s/ r esponses/ 415’
yaml #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

summary: Delete an Al policy status subscription

description:

t ags:

- Al policy status subscription

responses:
1204 :

description:

conponent s:

schenas:

pol i cyTypel d:
description:
type: string

pol i cyl d:
description:
type: string
Near Rt Ri cl d:
description:
type: string

"Policy Type identifier as defined in ALAP [ 23],

No Cont ent

Thi s operation renoves a subscription.

"Policy ldentifier of a policy'

"Near-RT RIC identifier'

subscri ptionl d:
'subscription identity of the policy'

description:
type: string
Pol i cyCbj ect :
description:

type: object

' Policy Object
specified in ALTD [ 24]'

Pol i cyTypeQhj ect :
"policy type object as defined in ALTD

description:
type: object

Pol i cyTypel nf or nat i on:
"Avai |l abl e policy types and for each policy type identifier the Near-RT RIC
identifiers of those Near-RT RICs that support the related Al policy type'

description:

type: object
properties:

pol i cyTypel d:

description:
string

type:

nearRt Ri cl d:

$ref:
required:

Pol i cyl nf or nati on:
"Near-RT RIC identifiers where Al policies exist and for each Near-RT RIC

description:

identifier the policy identifiers of those policies that exist

type: object
properties:
pol i cyl d:

description:

$ref:

nearRt Ri cl d:

$ref:
required:

description:

is a JSON representation of an Al policy;

"ldentity of the policy type'

' #/ conponent s/ schenas/ Near Rt Ri cl d'
["policyTypeld", "nearRt Ri cld"]

' #/ conponent s/ schemas/ pol i cyl d'

' #/ conponent s/ schenas/ Near Rt Ri cl d'
["policyld","nearRtRi cld"]
Pol i cyObj ect | nf or mat i on:

"Information related to the creation of the policy'
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type: object
properties:
pol i cyOhj ect:
description: 'Policy Ohject is a JSON representati on of an Al policy; the Al policies are
specified in ALTD [ 24]'
type: object
near Rt Ri cl d:
$ref: '#/ conponents/schenas/ Near Rt Ri cld'
pol i cyTypel d:
$ref: "#/ conponents/schemas/ policyTypel d"
required: ["policyObject","nearRtRicld"]
Pol i cySt at usSubscri pti on:
description: 'PolicyStatusSubscription data type represents the subscription informati on of Al
policy status'
type: object
properties:
subscri pti onScope:
$ref: ' #/ conponents/schemas/ QueryFilter'
notificationDestination:
type: UR
description: URl for policy status notifications
pol i cyl dLi st:
type: array
itens:
$ref: ' #/ conponent s/ schemas/ policyld'
pol i cyTypel dLi st :
type: array
itens:
$ref: '#/ conponents/schemas/ policyTypeld
near Rt Ri cl dLi st:

type: array
items:
$ref: '#/ conponents/schemas/ nearRtRicld
QueryFilter:
type: string
enum

- OM #'indicate the Al policies created by APl Consumer '
- OTHERS #'indicate the Al policies created other APl Consumners'
- ALL #'indicate the Al policies created by any APl Consuners'

A.6 AI/ML workflow service

A.6.1 AI/ML model registration API

A.6.1.1 Introduction

The Open API for the AI/ML model registration API is specified in clause A.6.1.2.

A.6.1.2 AI/ML model registration API

openapi: 3.0.3
i nfo:
title: "Al/M Mdel registration API
version: 1.0.0
description: APl for registering an Al/M nodel |
APl for Al/M. Mdel registration service.
© 2025, O RAN ALLI ANCE.
Al'l rights reserved.
ext er nal Docs:
description: 'O RAN W&. R1AP-v08. 00
url: "https://ww. o-ran. org/specifications'
servers:
- url: '{api Root}/ai-nl-nodel -registration/{api Versi on}'
pat hs:
'/ model -regi strations':
post :
description: 'Register a new Al/M nodel"’
tags:
- Registered Al/M. Mdel registration details
r equest Body:
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' #/ conponent s/ schenas/ Model Rel at edl nf or mati on'

' #/ conponent s/ schemas/ Model Rel at edl nf or mati on'

yani #/ conponent s/ r esponses/ 400’
yamnl #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yamnl #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 405’
yaml #/ conponent s/ r esponses/ 409’
yani #/ conponent s/ r esponses/ 413’
yaml #/ conponent s/ r esponses/ 415’
yani #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500’

yani #/ conponent s/ r esponses/ 502'

required: true
content:
application/json:
schema:
$ref:
responses:
'201":
description: 'Success case 201 created'
content:
application/json:
schema:
$ref:
header s:
Locat i on:
description: 'Contains the URI
required: true
schema:
type: string
' 400' :
$ref: ' O RAN. WR. RLAP_Common.
'401":
$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Common.
'404' :
$ref: ' O RAN. WR2. RLAP_Conmon.
' 405" :
$ref: ' O RAN. WR. RLAP_Common.
' 409" :
$ref: ' O RAN. WR. RLAP_Conmon.
'413':
$ref: ' O RAN. WR. RLAP_Common.
'415':
$ref: ' O RAN. WR2. RLAP_Conmon.
'429':
$ref: ' O RAN. WR. RLAP_Common.
' 500" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 502" :
$ref: ' O RAN. WR. RLAP_Common.
' 503" :
$ref: ' O RAN. WR. RLAP_Conmon.

yan #/ conponent s/ r esponses/ 503"

'/ nodel -regi strations/{nodel Regi strationld}":

details retrieved successfully

' #/ conponent s/ schenas/ Model Rel at edl nf or mati on'

yani #/ conponent s/ r esponses/ 400’
yamnl #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yamnl #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 405’
yaml #/ conponent s/ r esponses/ 409’
yani #/ conponent s/ r esponses/ 413’
yaml #/ conponent s/ r esponses/ 415’

yan #/ conponent s/ r esponses/ 429’

get:
summary: Get details of a registered Al/M nodel
paraneters:
- in: path
nane: nodel Regi strationld
required: true
schema:
type: string
responses:
' 200" :
description: Al/M nodel
content:
application/json:
schema:
$ref:
' 400" :
$ref: ' O RAN. WR. RLAP_Common.
'401" :
$ref: ' O RAN. WR2. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Common.
'404" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 405" :
$ref: ' O RAN. WR. RLAP_Common.
' 409" :
$ref: ' O RAN. WR. RLAP_Conmon.
'413':
$ref: ' O RAN. WR. RLAP_Common.
'415' :
$ref: ' O RAN. WR2. RLAP_Conmon.
'429':
$ref: ' O RAN. WR. RLAP_Conmon.
' 500' :
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$ref:
'502':
$ref:
'503':
$ref:
put :
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" O RAN. W&2. R1AP_Conmon. yan #/ conponent s/ r esponses/ 500
' O RAN. W&2. R1AP_Common. yanl #/ conponent s/ r esponses/ 502"

' O RAN. W&. R1AP_Conmon. yamnl #/ conponent s/ r esponses/ 503’

summary: Update information of a registered Al/M nodel

paraneters:

- in: path
nanme: nodel Regi strationld
required: true
schema:
type: string
request Body:
required: true
content:
application/json:
schema:
$ref:
responses:
' 200" :
description: Al/M nodel
content:
application/json:
schema:
$ref:
' 400" :
$ref: ' O RAN. WR. RLAP_Common.
"401" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :
$ref: ' O RAN. WR. RLAP_Common.
'404" :
$ref: ' O RAN. WR2. RLAP_Conmon.
' 405" :
$ref: ' O RAN. WR. RLAP_Common.
' 409" :
$ref: ' O RAN. WR. RLAP_Conmon.
'413':
$ref: ' O RAN. WR. RLAP_Common.
'415' :
$ref: ' O RAN. WR. RLAP_Conmon.
'429' :
$ref: ' O RAN. WR. RLAP_Common.
' 500" :
$ref: ' O RAN. WR. RLAP_Conmon.
' 502" :
$ref: ' O RAN. WR. RLAP_Common.
' 503" :
$ref: ' O RAN. WR. RLAP_Conmon.
del et e:

' #/ conponent s/ schemas/ Model Rel at edl nf or mati on'

informati on updated successfully

' #/ conponent s/ schenas/ Model Rel at edl nf or mati on'

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yan #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 405’
yan #/ conponent s/ r esponses/ 409’
yani #/ conponent s/ r esponses/ 413’
yan #/ conponent s/ r esponses/ 415’
yani #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yani #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503"

summary: Deregister an Al/M nodel

paraneters:

- in: path

nanme: nodel Registrationld

required: true

schema:

type: string
responses:

'204" :

description: Al/M nodel
' 400" :

$ref: ' O RAN. WR. RLAP_Conmon.
'401' :

$ref: ' O RAN. WR. RLAP_Common.
' 403" :

$ref: ' O RAN. WR2. RLAP_Conmon.
' 404" :

$ref: ' O RAN. WR. RLAP_Common.
'429':

$ref: ' O RAN. WR. RLAP_Conmon.
' 500" :

$ref: ' O RAN. WR. RLAP_Common.
' 502" :

$ref: ' O RAN. WR. RLAP_Conmon.
' 503" :

$ref: ' O RAN. WR. RLAP_Common.

deregi stered successful ly

yaml #/ conponent s/ r esponses/ 400’
yani #/ conponent s/ r esponses/ 401’
yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yamnl #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503"
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conponent s:
schemas:
Model Rel at edl nf or nat i on:
type: object
properties:
nodel | d:
$ref: '#/ conponents/schenas/ Mdel | d'
description:
type: string
nodel | nf or mat i on:
$ref: '#/ conponents/schenas/ Mdel | nf or nati on'
nodel Locat i on:
type: string
format: uri
required:
- nodel I d
- description
- nodel | nformati on
Model | d:
type: object
description: 'ldentifier of a nodel'
properties:
nodel Nane:
type: string
description: 'nane of Al/M nodel as specified in RLGAP
nodel Ver si on:
type: string
description: 'version of Al/M nodel as specified in RLGAP
artifactVersion:
type: string
format: uri
description: 'artifact version of Al/M nodel as specified in RLGAP
required:
- nodel Nane
- nodel Versi on
Model | nf or nat i on:
type: object
properties:
nmet adat a:
description: 'Meta data of AlI/M Model'
$ref: '#/ conponents/schemas/ Met aDat a'
i nput Dat aType:
type: array
description: 'lInput data type for the nodel, the structure of dataTypeld is specified in
clause 7.1.8'
items:
$ref: ' O RAN. WR. RLAP_Dat aRegi strati on. yanl #/ conponent s/ schenmas/ Dat aTypel d' #
Dat aTypel d is specified (clause 7.1.8)
out put Dat aType:
type: array
description: 'Qutput data type for the nodel, the structure of dataTypeld is specified in
(clause 7.1.8)"
itens:
$ref: ' O RAN. WR2. RLIAP_Dat aRegi strati on. yan #/ conponent s/ schenas/ Dat aTypel d' #
Dat aTypeld is specified (clause 7.1.8)
t arget Envi ronnent :
type: array
description: 'Information on the target environment is required for depl oyment of an Al/M
nodel '
items:
$ref: '#/ conponents/schemas/ Tar get Envi ronnent’
required:
- netadata
- inputDataType
- out put Dat aType
Met aDat a:
type: object
properties:
aut hor:
type: string
description: 'Author of an Al/M nodel'’
owner :
type: string
required:
- aut hor
Tar get Envi r onment :
type: object
properties:
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pl at f or mn\Nane:
type: string
description: 'Nanme of the platform
envi ronment Type:
type: string
description: 'Name of the platformexecution service type, and this is dependent on the
pl at f or m\Nane'
dependencyli st :
type: string
format: uri
description: 'Location to the tenplate that has all the |list of dependencies platform nust
provi de needs to be installed for the nodel. (for exanple, scikit-learn 0.21.3)"'
required:
- pl atfornNane
- envi ronment Type
- dependencyli st

A.6.2 AI/ML model discovery API

A.6.2.1 Introduction

The Open API for the AI/ML model discovery AP is specified in clause A.6.2.2.

A.6.2.2 AI/ML model discovery API

openapi: 3.0.3
i nfo:
title: "Al/M. Mdel discovery API'
version: 1.0.0
description: |
APl for Al/M Mdel discovery service.
© 2025, O RAN ALLI ANCE.
Al'l rights reserved.
ext er nal Docs:
description: 'O RAN W&. R1AP-v08. 00

url: "https://ww. o-ran. org/specifications'
servers:
- url: '{api Root}/ai-m -nodel -di scovery/v1'
vari abl es:
api Root :

description: 'api Root as defined in clause 10.3 in O RAN. WR. R1AP
defaul t: 'https://exanple.com

pat hs:
'/ nodel s':
get:
description: 'This operation retrieves all registered Al/M nodel s'
paraneters:
- nanme: nodel - nane

in: query
description: 'nanme of the nodel as specified in RIGAP[5]"
schena:

type: string
- nane: nodel -version
in: query
description: 'nane of the nodel as specified in RLGAP[5]"'
schema:
type: string
responses:
' 200" :
description: 'The response body contains the result of the search over the list of
Model Rel at edl nfornation that includes the nodelld and netadata..'

content:
application/json:
schena:
type: array
itens:

$ref: '#/ conponents/schenas/ Model Rel at edl nf or nati on’

' 400" :

$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 400’
'401' :

$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 401’
' 403" :
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$ref: ' O RAN. WR2.
'404" ;

$ref: ' O RAN WR2.
' 406" :

$ref: ' O RAN. WR2.
'414"

$ref: ' O RAN WR2.
'429'

$ref: ' O RAN. WR2.
'500':

$ref: ' O RAN WR2.
'502':

$ref: ' O RAN. WR2.
'503':

$ref: ' O RAN WR2.
t ags:

R1AP_Common.
R1AP_Conmon.
R1AP_Common.
R1AP_Conmon.
R1AP_Common.
R1AP_Conmon.
R1AP_Common.

R1AP_Conmon.

- Al/M. Model D scovery

conponent s:
schenas:
Mbdel Rel at edl nf or mat i on
type: object
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yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 406’
yani #/ conponent s/ r esponses/ 414’
yani #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503"
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description: "The Mdel Rel atedl nformati on data type represents registration information for an

Al /M. nodel . "
required:
- nodel I d
- nmetadata
properties:
nodel | d:

$ref: ' O RAN. WR. RIAP_AI /M _nodel _regi strtai on_API . yani / conponent s/ schenas/ Model | d'

description: "ldentifier of a nodel

net adat a:
type: string

as specified in clause 10.1.8.1. 3"

description: "Description of the AIM. nodel that includes the Al/M nodel related
information and training related information."

A.6.3 AI/ML model training API

A.6.3.1 Introduction

The Open API for the Al/MI model API is specified in clause A.6.3.2.

A.6.3.2 AI/ML model training API

openapi: 3.0.3
i nfo:

title: "AI/M. Mdel Training API'

version: 1.0.0-al pha.1
description:

APl for AI/M Model training service.

© 2025, O RAN ALLI ANCE.
Al rights reserved.
ext er nal Docs:

description: 'O RAN. W&. R1AP-v08. 00'

url: "https://ww.o-ran.org/specifications'
servers:
- url: '{api Root}/ai-m -nodel -training/vl'
vari abl es:
api Root :

description: 'api Root as defined in clause 10.3 in O RAN. W&. RLAP
defaul t: 'https://exanple.com

pat hs:
"/training-jobs':
post:

summary: Create a new Al/M. nodel

tags:
- Creation of Al/M
request Body:
required: true
content:
application/json:
schema:

training job

nodel training job

$ref: "#/ conponents/schemas/ Trai ni ngJobDescri ption"
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responses:
‘201" :
description: 'Success case 201 created'
content:
application/json:
schema:
$ref: '#/ conponents/schemas/ Trai ni ngJobl nf o'
header s:
Locat i on:
description: 'Contains the URI of the newly created resource'
required: true
schema:
type: string

' 4g?ef : ' O RAN. W&2. RLAP_Conmon. yani #/ conponent s/ r esponses/ 400’
' 4f%rlef ;' O RAN. W&. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 401"
' 4g?ef : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 403’
' 4g?ef : 'O RAN. W2. RLAP_Common. yan #/ conponent s/ r esponses/ 404’
' 4gfef ;' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 405'
' 4g?ef ;' O RAN. W&. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 409’
' 4é?ef : ' O RAN. W&2. RLAP_Conmon. yani #/ conponent s/ r esponses/ 413’
' 4éfef : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 415’
' 4S?E?ef ;' O RAN. W&. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 429’
' 5g(r)ef : ' O RAN. W&. RLAP_Conmon. yani #/ conponent s/ r esponses/ 500'
' Z%Eef ;' O RAN. WR. R1AP_Conmon. yanl #/ conponent s/ r esponses/ 502'

$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 503’

"/training-jobs/{trainingJobld}":

del et e:
summary: 'Delete an Al/M nodel training job'
t ags:
- Delete Al/M nodel training job
responses:
‘204" :
description:' The Al/M. nodel training job wasl/M del eted'
' 400" :
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 400’
'401' :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 401’
' 403" :
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 403’
' 404" :
$ref: ' O RAN. W2. RLAP_Common. yan #/ conponent s/ r esponses/ 404’
' 406" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 406’
'429':
$ref: ' O RAN. WR2. RLAP_Common. yan #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 500'
' 502" :
$ref: ' O RAN. W2. RLAP_Common. yan #/ conponent s/ r esponses/ 502’
' 503" :

$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 503’
"/training-jobs/{traini ngJobl d}/status':
get:
summary: Get the status of an Al/M nodel training job
t ags:
- Status of Al/M nodel training job
par amet ers:
- in: path
name: trainingJobld
required: true
schema:
type: string
responses:
' 200" :
description: 'Training job status retrieved successfully'
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content:
application/json:
schema:
type: array
items:
$ref:

' 400" :

$ref: ' O RAN. WR. RLAP_Common.
401" :

$ref: ' O RAN. WR. RLAP_Conmon.
' 403" :

$ref: ' O RAN. WR. RLAP_Common.
'404" :

$ref: ' O RAN. WR. RLAP_Conmon.
' 406" :

$ref: ' O RAN. WR. RLAP_Common.
'429' :

$ref: ' O RAN. WR. RLAP_Conmon.
' 500" :

$ref: ' O RAN. WR. RLAP_Common.
' 502" :

$ref: ' O RAN. WR. RLAP_Conmon.
' 503" :

$ref: ' O RAN. WR. RLAP_Common.

conponent s:
schenas:

Tr ai ni ngJobDescri pti on:
type: object

properties:
nodel | d:
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' #/ conponent s/ schemas/ Tr ai ni ngJobSt at us'

yani #/ conponent s/ r esponses/ 400’
yaml #/ conponent s/ r esponses/ 401"
yani #/ conponent s/ r esponses/ 403’
yaml #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 406’
yamnl #/ conponent s/ r esponses/ 429’
yani #/ conponent s/ r esponses/ 500'
yaml #/ conponent s/ r esponses/ 502"

yani #/ conponent s/ r esponses/ 503’

$ref: "#O RAN. WR. RLAP_ai _nl _nodel _regi stration.yanl/conponent s/ schemas/ nodel I d"
"The nodel identifier which contains nodel nane, nodel version, and artifact

description:

version see clause 10.1.8.1.3-1 in R1AP."
nodel Locat i on:
type: string

format:

uri

description:
t rai ni ngDat aset :
type: string

format:

uri

description:
val i dat i onDat aset :
type: string

format:

uri

description:

trai ni ngConfi g:

type: object
description:

speci fic trainingConfigSchema."
notificationDestination:

type: string

format:

uri

description:

consuner RAppl d:

type: string
description:

pr oducer RAppl d:

type: string
description:

required:

- nodel I d

"Location of the Al/M nodel."

"Information for reference to the training dataset."

“Information for reference to the validation dataset."

"Configuration of Al/M nodel training based on training service producer

"Cal | back URI where the notification should be delivered to."

"rAppld of the training service consunmer rApp."

"rAppld of the training service producer rApp."

A.6.4 AI/ML model deployment API

A.6.4.1 Introduction

The Open API for the Al/MI model deployment API is specified in clause A.6.4.2.
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A.6.4.2 AI/ML model deployment API

openapi: 3.0.3
i nfo:
title: "Al/M. Mdel Deploynent API'
version: 1.0.0-al pha.1
description: |
APl for Al/M. Model Depl oynent service.
© 2025, O RAN ALLI ANCE.
Al rights reserved.
ext er nal Docs:
description: 'O RAN. W&. R1AP-v08. 00'

url: "https://ww.o-ran.org/specifications'
servers:
- url: '{api Root}/ai-mn -nodel -depl oynent/v1'
vari abl es:
api Root :

description: 'api Root as defined in clause 5.2 in O RAN. W&. RLAP
defaul t: 'https://exanple.com

pat hs:
'/ model - depl oynent s' :
post:
summary: Request Al/M nodel depl oynent
tags:

- Request Al/M nodel depl oynent
request Body:
required: true
content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Model Depl oynent | nf or mat i on'
responses:
'201":
description: 'Al/M nodel deploynment created successfully'
content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Model Depl oynent | nf or mat i on'
header s:
Locat i on:
description: 'URl of the created depl oyment resource'
required: true
schema:
type: string
' 400" :
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 400’
'401":
$ref: ' O RAN. WR. RLAP_Common. yani #/ conponent s/ r esponses/ 401’
' 403" :
$ref: ' O RAN. W&R2. RLAP_Common. yam #/ conponent s/ r esponses/ 403’
'404' :
$ref: ' O RAN. WR. RLAP_Conmmon. yani #/ conponent s/ r esponses/ 404’
' 500" :
$ref: ' O RAN. WR2. RLAP_Common. yam #/ conponent s/ r esponses/ 500’

conponent s:
schemas:
Model Depl oynent | nf or nat i on:
type: object
properties:
nodel | d:
$ref: ' #/ conponent s/ schemas/ Model | d'
description: 'Unique identifier for the Al/M nodel.'
depl oynent Locat i on:
type: string
format: uri
description: 'URl for the depl oyment |ocation.'
depl oynent Confi g:

type: object
description: 'Configuration paraneters for Al/M nodel depl oyment.
required:
- nodel I d

- depl oynent Locati on
Depl oynent St at us:

type: object
properties:
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depl oyrment | d:
type: string
description: 'ldentifier for the Al/M nodel deployment.'
st at us:
type: string
description: 'Current status of the depl oynment.'
detail s:
type: string
description: 'Additional details about the depl oyment status.'
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Annex B (normative):
Common data types for R1 service APIs

B.1 Introduction

In the subsequent clauses, common data types for the following areas are defined:

e  Generic usage.

. Service management and exposure.

e  Datamanagement and exposure.

. RAN OAM.

B.2 Common data types for generic usage

B.2.1 Introduction

This clause defines common data types for generic usage.

B.2.2 Simple data types

Table B.2.2-1: Simple data types for generic use

Type name

Type Definition

Description

Uri

string

A string formatted according to IETF
RFC 3986 [8].

B.2.3 Enumeration

B.2.3.1 Void

B.2.4 Structured data types

B.2.4.1 Data type: ProblemDetails

The ProblemDetails structure is specified in Table B.2.4.1-1. It isbased on IETF RFC 7807 [10] and shall comply with

the provisions defined there.

Table B.2.4.1-1: Definition of type ProblemDetails

Attribute name Data type P | Cardinality Description

type string o |0.1 URI reference according to IETF RFC 3986 [8] that
identifies the problem type.

title string O 0.1 Human-readable summary of the problem type.

status number O 0.1 The HTTP status code.

detail string O |0.1 Human-readable explanation.

instance string o |0.1 URI reference that identifies the specific occurrence of
the problem.
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B.2.4.2 Void
B.2.4.3 Void

B.2.4.4 Void

B.2.5 Re-used data types

Re-used data types are not defined in the present document.

B.3 Common data types for Service management and
exposure

B.3.1 Introduction

This clause defines common data types for usage in the service management and exposure APIs.

Clause B.3.5 references and profiles data types defined in external specifications and defines restrictions on and
adaptations of these data type for their usage within the context of the service management and exposure APIs.

B.3.2 Simple data types

None.

B.3.3 Enumerations

None.

B.3.4 Structured data types

B.3.4.1 Data type: VersionExtensions

The VersionExtensions data structure specified in Table B.3.4.1-1 defines extensions to the CAPIF "Version" datatype
which allows to signal the versions supported for an interface endpoint.

Table B.3.4.1-1: Definition of type VersionExtensions

Attribute name Data type P | Cardinality Description
fullApiVersions array(string) |M |1..N List of version strings, as defined in clause 5.2, to
signal the API versions supported by the API Producer
for a particular major API version.

B.3.4.2 Data type: ServiceProperties

The ServiceProperties data structure specified in Table B.3.4.2-1 defines a container to be used to register and discover
service-specific properties of individual service APIs.
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Table B.3.4.2-1: Definition of type ServiceProperties

Attribute name Data type P | Cardinality Description
serviceCapabilities object M ]0.1 Service capabilities. The content of this attribute is
service-specific and is defined per service.

B.3.5 Re-used data types

Table B.3.5-1 references data types that are reused from external documents by the service management and exposure
APIs and defines restrictions on and adaptations of these data type for their usage within the context of the service
management and exposure APIs.

NOTE: All externally-defined data types that are directly used in request or response message content of the
service management and exposure APIs (such as ServiceAPIDescription) are listed below. In addition,
those externally-defined data types are listed that are descendants of a directly used data type and for
which restrictions and adaptations are defined in the present document. Other external descendant data
types are not listed, as they are referenced directly in the external specification.

Table B.3.5-1: Re-used data types

Data type Reference Comments Applicability
ServiceAPIDescription |ETSI TS 129 222 [9], The following attributes are not
clause 8.2.4.2.2 applicable in the context of the R1 SME

services and therefore need not be
supported: "supportedFeatures",

"shareablelnfo”, "serviceAPICategory",
"ccfld", "apiSuppFeats", "pubApiPath".

InterfaceDescription ETSI TS 129 222 [9], The CAPIF feature "ExtendedIntfDesc"
clause 8.2.4.2.3 shall be supported.

AefProfile ETSI TS 129 222 [9], The AEF profile holds information
clause 8.2.4.2.4 related to the discoverable APIs

produced by a single API Producer.

In case the API Producer is an rApp, the
"aefld" attribute shall contain the value of
the rAppID.

The following attributes are not
applicable in the context of the R1 SME
services and need therefore not be
supported: "aefLocation",
"domainName""serviceKpis", and

"uelpRange".
Version ETSI TS 129 222 [9], The following additional attribute shall be
clause 8.2.4.2.5 supported: "vendorSpecific-o-ran.org" of

type VersionsList as specified in
clause B.3.4.1, to signal the full API
versions supported.

CAPIFEvent ETSI TS 129 222 [9], The enumeration values

clause 8.3.4.3.3 "SERVICE_API_AVAILABLE",
"SERVICE_API_UNAVAILABLE" and
"SERVICE_API_UPDATE" shall be
supported. The remaining enumeration
values are not applicable in the context
of the R1 SME services and therefore
need not be supported.
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B.4 Common data types for Data Management and
Exposure

B.4.1 Introduction

This clause defines common data types for DME usage.

B.4.2 Simple data types

Table B.4.2-1: Simple data types

Type Name Type Definition Description

DmeTypeld string A DME type Id is constructed based on the three parts
separated by ":" (colon):

{dataTypeld} = {namespace}:{name}:{version}.

See clause B.4.4.1 for the definition of "namespace”,

"name" and "version".

B.4.3 Enumerations

B.4.3.1 Enumeration: DataDeliveryMethod

Table B.4.3.1-1: Enumeration: DataDeliveryMethod

Enumeration value Description
STREAMING_KAFKA Kafka based streaming delivery mechanism as defined in R1TP [7],
clause 6.
PULL HTTP HTTP based pull delivery mechanism as defined in clause 7.5.
PUSH _HTTP HTTP based push delivery mechanism as defined in clause 7.4.

B.4.4 Structured data types

B.4.4.1 Data type: DmeTypeldStruct

The DmeTypel dStruct data type contains the attributes defined in Table B.4.4.1-1.

Table B.4.4.1-1: Definition of type DmeTypeldStruct

Attribute Name Data type P | Cardinality Description

namespace string M |1 Indicating the entity responsible for the DME
type definition.

name string M |1 Name of the DME type. The string shall not
contain the colon ":" character.

version string M |1 Version of the DME type. The versioning
and allowed characters are according to
SemVer [11].

B.4.4.2 Data type: DataDeliveryMechanism

The DataDeliveryM echanism data type contains the attributes defined in Table B.4.4.2-1.

ETSI



187 ETSI TS 104 231 Vv8.0.0 (2026-03)

Table B.4.4.2-1: Definition of type DataDeliveryMechanism

Attribute Name Data type P | Cardinality Description
dataDeliveryMethod DataDeliveryMethod M |1 Delivery method supported by a Data
Producer. See clause B.4.3.1.
kafkaDeliveryConfiguration |KafkaDeliveryConfiguration |C |0..1 See clause B.4.4.3 (see note).

NOTE:  This attribute shall be presented if the "deliveryMethod" attribute is set to STREAMING _KAFKA.

B.4.4.3 Data type: KafkaDeliveryConfiguration

The KafkaDeliveryConfiguration data type contains the attributes defined in Table B.4.4.3-1.

Table B.4.4.3-1: Definition of type KafkaDeliveryConfiguration

Attribute Name Data type P Cardinality Description
numPartitions integer [©) 0.1 Number of partitions.
cleanUpPolicy string M 1 cleanUpPolicy is based on cleanup.policy
defined in the Kafka Documentation [15].
compressionType string M 1 compressionType is based on

compression.type defined in the Kafka
Documentation [15].

retentionBytes integer C 0.1 retentionBytes is based on
retention.bytes defined in the Kafka
Documentation [15].

retentionMs integer C 0.1 retentionMs is based on retention.ms
defined in the Kafka Documentation [15].
NOTE:  Presence condition "C" this attribute may be included when cleanUpPolicy is set to DELETE.

B.4.5 Re-used data types

Re-used data types are not defined in the present document.

B.5 Common data types for RAN OAM related services

B.5.1 Introduction

This clause defines common data types for usage in the RAN OAM related service APIs.

Clause B.5.5 references and profiles data types defined in external specifications and defines restrictions on and
adaptations of these data type for their usage within the context of the RAN OAM related APIs.

B.5.2 Simple data types

None.

B.5.3 Enumerations

None.

B.5.4 Structured data types

None.
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B.5.5 Re-used data types

Table B.5.5-1 references data types that are reused from external documents by the RAN OAM related service APIs and
defines restrictions on and adaptations of these data type for their usage within the context of the RAN OAM related
APIs.

NOTE: All externally defined data types that are directly used in request or response message content of the RAN
OAM related service APIs are listed below. In addition, those externally defined data types are listed that
are descendant of adirectly used data type and for which restrictions and adaptations are defined in the
present document. Other external ancestor data types are not listed, as they are referenced directly in the
external specification.

Table B.5.5-1: Re-used data types

Data type Reference Comments Applicability
Resource ETSI TS 128 532 [20], All the attributes are supported.
clause 12.1.1.4.1a.1
Scope ETSI TS 128 532 [20], All the attributes are supported.
clause 12.1.1.4.1a.2
Patchltem ETSI TS 128 532 [20], All the attributes are supported.
clause 12.1.1.4.1a.9
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Annex D (informative):
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model retrieve API, Updates to Al/ML model registration API, Al/MI model discovery API
and Al/ML model training API.
2024.11.21 V07.00 |Published with migration of all API's from Release 17 to Release 18 of 3GPP, Updated
the Al Policy management APl and Model discovery APl and moved the same to
release version, Updated the Data registration API, Data access API and Data offer API
by removing the consumerld from the uri structure.
2024.07.18 V06.00 |Published with addition of Bootstrap APl in SME, AlI/ML model registration, AI/ML model
discovery, Al/ML model training API in AI/ML workflow service, Updated A1l policy
management API, Uplifted all the DME, AI/ML,A1 policy management APIs in
compliance with 29.501 URI Structure, and generalized the DME API to support further
enhancements. Updated the naming of data type to DME type.
2024.03.18 V05.00 |Published with addition of A1 policy management APl, RAN OAM CM and FM API,
updates to data registration APl and removing alpha indicator for data registration API.
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