ETS| TS 128 538 V18.6.0 (2024-05)

& >3

TECHNICAL SPECIFICATION

5G;
Management and orchestration;
Edge Computing Management
(3GPP TS 28.538 version 18.6.0 Release 18)

=~

& ADVANCED

)

A GLOBAL INITIATIVE



3GPP TS 28.538 version 18.6.0 Release 18 1 ETSI TS 128 538 V18.6.0 (2024-05)

Reference
RTS/TSGS-0528538vi60

Keywords
5G

ETSI

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

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

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

Important notice

The present document can be downloaded from:
https://www.etsi.org/standards-search

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 at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

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, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

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

Copyright Notification

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

© ETSI 2024.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 28.538 version 18.6.0 Release 18 2 ETSI TS 128 538 V18.6.0 (2024-05)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-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 ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ 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.

Legal Notice

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

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

The cross reference between 3GPP and ETSI identities can be found under https.//webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

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

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

ETSI


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

3GPP TS 28.538 version 18.6.0 Release 18 3 ETSI TS 128 538 V18.6.0 (2024-05)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
1= 11 o TSRS 8
1 o0 o< TSP PSP 10
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 10
3 Definitions of terms, symbols and abbreviations............cccciieiiiecce e 11
31 1= 10 PP TSP PRSP 11
3.2 Y 1210 OSSR 11
3.3 ADDIEVIBLIONS ...ttt et h e bt e e e se bt sh e b e e heeae e s e e ne e b e sR e eh e e Re e b e b e eb e beeheene e e nre e 11
4 CONCEPLS BNU OVEINVIEW ...ttt sttt b bbb e et aeeh e e b e e bt e b e nb e s e e e s nn e enenb e nenne e 12
4.1 Concept of edge COMPULING MEBNBGEIMENT .......oiveiiirieeie ettt sttt be et be et sbe e e 12
5 Edge Computing Management (ECM) Capabiliti€S...........ccceviieiiiiieie et 12
51 LifECYCIE MBNAGEMENT .......c.ei et et e s et e e este e tesaeesseesaeesseenteenteeseesseesseesseenseensenneennes 12
51.1 1S o) T 12
5.1.2 NS T o] o)V 1 1= o | 13
513 EAS TEIMINGLION ...ttt e e bt b e a e s e e et e s et e bt s bt eheeh e e e ese e e e sbenbesbesbe e e enneneea 13
514 QUENY EAS INFOMMIBLION ...ttt et b e et b e e st b e s b e et esb e e b e sbennenea 13
515 7N 31V Lo [ o= 1 o o PSRN 13
516 EES DEPIOYIMENT ....ctiitiiiteiteeet ettt ettt b et b et b e bbbt b e £ et b s b et bt e b st e b e nb et b e b et eb e b 13
5.1.7 L SR =0 011 7= 1o [P 13
518 QUENY EES INFOIMELION ...ttt eb ettt b e e s a et bbb e e b e sb e e b e sbeneenea 14
5.1.9 L SR\ LT [ o= 1 o o ISP 14
5.1.10 OS] = o] o )Y 1 0= o | S 14
5111 S O  I= 11011 0= (o] [PPSO TPRURTURURPRTN 14
5.1.12 (@ 0TS VA @S g e 17= (o] S 14
5113 ECS MOQITICAIION ...ttt et b et e e e b sb e b e s bt e e e e e sbenbesbesbe e e ennennea 14
5.1.13a Instantiation triggered by EAS diSCOVErY fallUr..........cooivie it 14
5.1.14 S0 [ =101 1 15
5.1.15 TS (= oo (o] o PSRN 16
52 PErfOIMANCE @SSUIINCE........cueeeiie ettt ettt ee et et eee st e be et et e e meen e e e e sseseesaeetesaeeneeneeeesseseeseeeneeneeeenseses 17
521 (D= 'w ] o] Lo o FHO SO P PSPPSR PSR 17
522 EAS PErfOIMENCE BSSUMAINCE ......c.veueete ettt sttt ettt sttt b e st b e et b e e e st b e e et bese e st e bese et ebe s b et ebe b e 17
523 5GC NF measurements to evaluate EAS PerformanCe..........couveeeireineneiniseseesee e 17
524 ECS PEIfOIMANCE @SSUMBINCE ..otttk sttt ettt et b e et sb e et b e e et b e b et e b e sn et sbesb et ebe b e 17
5.2.5 EES PerfOrmManCe @SSUMANCE. .........ueieeieereesti et et eteesteestee e estesstesseesseesseesseenseanseassessensseassesssesssesnsesnsssnsesnes 18
5.2.6 S0 (U= 1.1 1S 18
5.3 L ST = Y o o 18
531 1S o) P 18
5.3.2 EDN NF performance impacted by 5GC NF @larms.........cccoveeiieiieii e se e 18
533 5GC NF issues resulted from EDN NF @l@rmmS........cccoiiiiiieireeee et neeeas 18
534 REGUITEIMENTS ...ttt et b e e a e bt e h e b e s e e bt b e st e bt b e se e st e b e se et eb e s b e e eb e b 19
54 BGC NF PrOVISIONING . ..ccveteutettiteeetesteseete sttt sttt sttt sttt bt ebe s e et bt s e et e bt s b et e b e s b et e bt s e e st eb e st et et e s be e ebenbe e e 19
54.1 (D= 'wi ] o] [0 o FH TS U S POP TSP UT SR PSR 19
542 EDN NF 5GC CONNECtiON PrOVISIONING .....c.veiveueitirieiiiterieiesieseeie st sesie e se i st sesbe st sbe s e sbesee e sbessesessesseneens 19
54.3 Configuration needed fOor EAS regiStration ..ottt ne e ebe s 20
544 EAS 0 CONNECE WITN UPE ...ttt e st b et se et bt b e e e e 20
545 S0 [ =101 1S 21
55 LYoo OSSPSR 21
5.6 Edge Federation ManagemMENt............uoiieiiiie e see st e et ee st e s e e teste e saeesre e teenteesaesseassaesseesseeseensennennnns 22
5.6.1 1S o1 ) P 22
5.6.2 Federation ManagEIMENT ...........ooiiiie e te st e e e e saeesteeaeesseesae st eente e teeseeseenneaneennes 22
56.3 REGUITEMENTS ...ttt et et b e e a e bt e bt b s e e h e b et e bt b e s b et e b e se et b e s b e e eb e b e 22

ETSI



3GPP TS 28.538 version 18.6.0 Release 18 4 ETSI TS 128 538 V18.6.0 (2024-05)

564 Federated ECS MaNAGEMENT ..ottt b et b e et b e et b e et s be s et b st 22
5.6.5 Federated EAS deployment and termination .............cooveerireeneneee et 23
5.7 Query available EDN EQQE FESOUICES ........ciueertereeiteteseeiesteseeie st seeie et saesbe st besbe et ss et sbeseesesbesee st sbessenesbeneeneens 23
571 (D= 'wi ] oo o FH ST P TSR UT SR PR 23
572 Querying available resources from EDN .........ccoociiiiiiiieie et eb e 23
57.3 S0 [ =101 1 23
5.8 EAS resource reservation ManaQEMENL ..........cccuveueeeereesieeieseeseeseesteesseseesseesseesseessesssessessseessesssesssesnsesessnns 23
58.1 1S o1 ) P 23
5.8.2 EAS resource reservation creation and termMiNatioN..........c.eeieeiieccee e eaeas 23
5.8.3 S0 LU= .01 1S 23
6 0 0= N Y SRS 24
6.1 Information Model definitions for EAgE NRIM ..........coiiiiiiircere e 24
6.1.1 Imported information entities and |0Cal [a0EIS...........ooi i 24
6.2 LGSy 0 =T | = 0 IO SO TSRV PRR 25
6.2.1 e 0] 1 TP 25
Figure 6.2.1-6: Edge Federation

NRIMIB.2.2 ...ttt et e et e st e et e e st te e sate e sateeeaeeesateeeaeeesabeesaeeesateesseeesaseeaseeesaeeenseeans Inheritance

.................................................................................................................................................................... 27
6.3 (1= S0 = 1 11 oo TSRO 28
6.3.1 NS U o o OSSR 28
6.3.1.1 (DL 11 21K o [T 28
6.3.1.2 F N L1 o101 =SSR 28
6.3.1.3 ATITTDULE CONSLIAINES. ... cveeitiectee et ettt ete et e et e et e e et e e e st e e et e e ssteessseesseeessseesseeesseeeesseessseesseessnseesnres 28
6.3.1.4 [N Lo ] Ko7 1 o] TSRO 28
6.3.2 EA SREGUITEITIENLS. ...ttt ettt b e et b e et b e s bbb et b e b et e bt e b e e bt e b e st e b e nb et e b e s b et nbe b 28
6.3.2.1 [ L 1 0T (o) o [PPSR OPRRRt 28
6.3.2.2 F N 10 =R 29
6.3.2.3 ATITTDULE CONSLIAINES.....eecvieiiee ettt e e st e e s e e st e e st e e stbeesaeeesabeesaseesabeesaeeesaeeesaseesneeesnseesares 29
6.3.24 [N Lo ] o= 1 o] 1T PRSP 29
6.3.3 S Vil aTo | IeTor= 1o g I 0 = 1= U Y 0= >R 29
6.3.3.1 [ L 1 0T Ko o [PPSRt 29
6.3.3.2 F N L1 o101 =R 29
6.3.3.3 ATITTDULE CONSIIAIMES. ... iveeitie ettt e et e st e e et e e e st e e et e e ssteessseesseeessseesseesssseeesseessseesseessnseesnres 29
6.3.34 [N Lo ] Ko7 1 o] TR 29
6.34 (€7 o] Mo ol L= =1 N 0= 30
6.34.1 [ L 11 21K o [T 30
6.3.4.2 F N L1 o101 =R 30
6.3.4.3 ATITTDULE CONSLIAINES. ...eecvieiiie ettt ettt et e e sbe e e e e st e e st e e sabeesateesabeesaseesaseesseeesseeesnseessreesnseesares 30
6.3.4.4 [N Lo ] o= 1 o] 1T PSSP 30
6.3.5 @R U o Tox 1o ] PSSR 30
6.3.5.1 [ L 1 0T o) o [PPSR OPRRRt 30
6.3.5.2 ATETIDULES. ...ttt ettt et e st e st e e s beeebeeaseeaeeebeeebe e beeabeeabesabesbeesbeenbesasesanesaeesaeesseenseensenns 30
6.3.5.3 ATITTDULE CONSLIAIMES. ....ecveeitie e ctee et et e et e et e et e e e s e e e st e e easeesateeesaeessseessseesssessseeessseessseessteesnseesares 30
6.3.5.4 [N Lo ] Ko7 1 o] TR 31
6.3.6 EDNCONNECLiONINfO SKABLBLYPESS ..ottt st e e e e e teseesbe s e eneeneens 31
6.3.6.1 [ L 11 2o o [T ORRR 31
6.3.6.2 F N L1 o101 =R 31
6.3.6.3 ATITTDULE CONSLIAIMNES. ..o iveeitie et et ete e et e et e e st e e et e e e st e s saseesateessseeesseessseesseeesseeessseessseesseessnseesnres 31
6.3.6.4 [N Lo ] o= 1 o] 1T USSP 31
6.3.7 Topological ServiCeArea <KAAATYPESS........ccce et e ae e e saeesreeteeseenaesreesseeseens 31
6.3.7.1 [ L 1 0T (o) o [PPSR OPRRt 31
6.3.7.2 ATETIDULES. ...ttt ettt ettt e e st e st e e s beeeteeaseeaeeebeeebe e beeabeeabesatesaeesbeenbesnsesanesaeesaeesreenseenseans 31
6.3.7.3 ATITTDULE CONSLIAINES. .. eecvieiiie ettt e et e st e e e e e st e e sab e e sabeesaeeesabeesaseesateesaeeesseeesaseesnbeesnseesares 31
6.3.74 [N Lo ] o= 1 o] 1T USSP 31
6.3.8 Geographical Coordinates <<AALATYPES.......cccivvueirierieise e seete et se et saesesbeseesesbeseesesteeesestesaesens 32
6.3.8.1 (DL 11 21K o [OOSR 32
6.3.8.2 F N L] o101 =SSR 32
6.3.8.3 ATITTDULE CONSLIAIMES. ....ecveeitie e ctee et et e et e et e et e e e s e e e st e e easeesateeesaeessseessseesssessseeessseessseessteesnseesares 32
6.3.84 [N Lo ] Ko7 1 o] TR 32
6.3.9 Softwarel MagelNfO SKKABLATYPESS........ciiiiierieeeteree ettt bbbt sb e b e b e b e e b b nnenen 32
6.3.9.1 [ L 1 0T o) o [PPSR OPRRRt 32

ETSI



3GPP TS 28.538 version 18.6.0 Release 18 5 ETSI TS 128 538 V18.6.0 (2024-05)

6.3.9.2
6.3.9.3
6.3.94
6.3.10
6.3.10.1
6.3.10.2
6.3.10.3
6.3.10.4
6.3.11
6.3.11.1
6.3.11.2
6.3.11.3
6.3.11.4
6.3.12
6.3.12.1
6.3.12.2
6.3.12.3
6.3.12.4
6.3.13
6.3.13.1
6.3.13.2
6.3.13.3
6.3.13.4
6.3.14
6.3.14.1
6.3.14.2
6.3.14.3
6.3.14.4
6.3.15
6.3.15.1
6.3.15.2
6.3.15.3
6.3.15.4
6.3.16
6.3.16.1
6.3.16.2
6.3.16.3
6.3.16.4
6.3.17
6.3.17.1
6.3.17.2
6.3.17.3
6.3.17.4
6.3.18
6.3.18.1
6.3.18.2
6.3.18.3
6.3.18.4
6.3.19
6.3.19.1
6.3.19.2
6.3.19.3
6.3.19.4
6.3.20
6.3.20.1
6.3.20.2
6.3.20.3
6.3.20.4
6.3.21
6.3.21.1
6.3.21.2
6.3.21.3

AT DULES. ... ettt ettt e e ettt e e s bt e e s e s ee e s s aaaeessabaeeseseesssseseessabeeesestasesansaeessbeeessanbanessnnnnas 32
AT DULE CONSITAINES.......eeeiieeii et ee ettt et e e ettt e s e ettt e e e e e e s s abeeesebeeeseaseeessssseessanbaessensseessbeeessassanessnenas 32
INOETICALIONS. ...ttt ettt e e ettt e s et e e e et e e e s e aeeeesaaseeesebaeessssssessssseesanbesesssssesssnbenesansbnnssanes 32
EAGEDGLANEIWOIK...... ..ottt et b e et b et b e et b e et b e bbbt b b 32
(D)1= {111 (Lo ) IR 32
F N L] o] 1S 33
YN L] o101 (=Y 0] 1 = 1 | 33
Lo 0= (o] R 33
E N DTN N AT VA0 = 1= 1Y 01> 33
(7S 11 1 (o ) R 33
AT DULES. ... ettt et e e ettt e e et e e s et et e s e saeeesabeeeseeabeeesasaaesssabeeaseastaeesassseessabeeessanbenessnnnnas 33
AT DULE CONSITAINES.......eeeiieeie e cteee ettt e et e e et e e s et e e s e aa e e s s ebeeessasbeessasaaeessabeeesasaeesssssseessseeessassanessnenas 33
Lok {0z o) o TR 33
Virtual RESOUICE SKOBLALYPES .......civiueeeiriieetest ettt b bbbt bbbt eb bbb n e 33
(D)1= {111 (Lo) o TR 33
F AN L o 0= 34
YN L] o101 (=Y 0] 1 = 1 | 34
[ Lo () 0= (o) RN 34
] S W (o TR 34
(1< 11 1 (o ) o SRR 34
N L] o1 1S 34
YN L] o101 (=Y o] 1 = 1 | 34
Lo L1k 0= o) o TR 34
RegistrationI Nfo SKABLATYPESS ......ooieiieereee ettt st sae st e e e seeseesbesaesbeeneeneeneens 34
(D)1= {111 (Lo ) IR 34
F AN L o0 (<R 35
AT DULE CONSITAINES.......eeeiieeit e cteee ettt e ettt e ettt e s et e e e eae e e s s ebaeessasbeessasaaeassabeeessssaeessassseessbseessansanessnenas 35
Lo ik {07 (o) o TR 35
AN (o) 1 TR 35
(1< 11 1 (o ) o R 35
F N L] o1 1S 35
YN L] o1 1 (SY 0] 1 = 1 | 35
(Lo () 0= (o] TR 35
(DN 10 I b= 1 N 01> SRS 36
(D)1= {111 (Lo) o TR 36
F AN L o0 (<R 36
AT DULE CONSITAINES......eeeeiieeie et ee ettt e et e e e et e e e s et e e e e eae e e s seaaeessssbeessasaaeassabeeesassaeesssssseesssbeessasbenessnens 36
Lok {0z o) o TR 36
EASRESOUINCERESEIVALIONJION .....oeiieie ettt ee e e s st e e s et a e e e sbaeessssbeessesseeessaseeeessnrenessnes 36
(7S 11 1 (o ) R 36
F N L] o] 1S 36
YN L] o1 1 (=Y 0] 1 = 1 | 37
(Lo () 0= (o] R 37
ResourceReservationRequirement <<AalalyPE>>.........occeieeieeieerie et ee e sre e see e e 37
(1< 11 1 (o ) o SRR 37
LTI DULES. ... ettt e ettt e e ettt e e et eeeseaaee s s aaeessasbeeesasseeessabeeesesstaeesansaeessabeeessanbenessnsenas 37
AT DULE CONSITAINES.......eeeiieeie e cteee ettt e et e e et e e s et e e s e aa e e s s ebeeessasbeessasaaeessabeeesasaeesssssseessseeessassanessnenas 37
Lok {0z o) o TR 37
ResourceReservati ONStatus <KKALALYPES™ ......ccvcerieieieriee ettt se et seesesae e sresseneens 37
(D)1= {111 (Lo ) TR SRRRTRRR 37
LTI DULES. ... ettt e ettt e e ettt e e et eeeseaaee s s aaeessasbeeesasseeessabeeesesstaeesansaeessabeeessanbenessnsenas 37
YN L] o1 1 (=Y 0] 1 = 1 | 37
[ Lo () 0= (o) RN 38
RelocationTriggerinfo KKAaLATYPESS.......occeiieiicice et e e e st teeteeeesneeenes 38
[ 7= 11 1 (o ) SRR 38
N L] o1 1S 38
AT DULE CONSITAINES......eeeeiieeii et ettt e et e e et e e s et e e s e aa e e s s eaaeessasbeessasaaeassabeeesasaeessassseesssbeessanbenessnenas 38
Lo L1k 0= o) o TR 38
EAEREUEIALTION ...ttt bbb et b e et b e et b e e et bt bt eb b 38
(D)1= {111 (Lo ) TR SRRRTRRR 38
AT DULES. ... ettt et e e ettt e e et e e s et et e s e saeeesabeeeseeabeeesasaaesssabeeaseastaeesassseessabeeessanbenessnnnnas 38
AT DULE CONSITAINES.......eeeiieeii e eteee ettt e et e e et e e s et e e s e eae e e s s eaeeessasbeessasaseessabeeesesaeessassseessbeeessansenessnenas 38

ETSI



3GPP TS 28.538 version 18.6.0 Release 18 6 ETSI TS 128 538 V18.6.0 (2024-05)

6.3.21.4 [N o= 1o L3PPSR 38
6.3.22 OPEratOrEAGEFEUEIAIION.......ccveiveeetiiteeeie sttt ettt b et sb e e b e b st bt b e se et s b e e ebesbe e ebesbennenea 39
6.3.22.1 [0 T oo o SO SPRPRR 39
6.3.22.2 N ] o0 39
6.3.22.3 F N g oW1 (= T wlo g A =T £ SR 39
6.3.22.4 NOEHTICBIIONS. ....cv vttt r e e b e rese b e e rene s e s e e e er e nreneenennennenenrennenean 39
6.3.23 (@ 01c = (0] =0 0 1= B = = N[ L0 O 39
6.3.23.1 DEFTNITION ...ttt ettt r e et r e s et r e nr et R e e r e s e e e r e nr e renr e ne 39
6.3.23.2 ATITITOULES. ... ettt et 39
6.3.23.3 ALITDULE CONSITBINTS........ccvieeeeee ettt r e n et n e 39
6.3.23.4 [N o o= 1o 3SR 40
6.3.24 AVailabl EEDN S<ABLATYPESS ......cviuiiieeiitisieristis ettt et sestessesestesesestesesestessesestensesessesseneens 40
6.3.24.1 [0 T oo o SO 40
6.3.24.2 N ] o0 40
6.3.24.3 F N g o UL (= X wlo g =T £ 40
6.3.24.4 [N o= 1o L3PPSR 40
6.3.25 FederatedECSINTO S<KABLATYPESS ........oo ettt e e s te et e aa e b e te e be e teeteeneesneesnes 40
6.3.25.1 DEFTNITION ...ttt r e Rt s e e R e nr et R e nr e r e s e e e r e nr e renre e ere 40
6.3.25.2 ATITOULES. ...ttt e 40
6.3.25.3 ALITDULE CONSITBINTS........ecvieeeeire ettt n e r e n e n e 40
6.3.25.4 NOLTICBIIONS. ....cv vttt r e r e r e bt r e se b e e e e ne s e s e e e r e nreneerenneneenenrenneneas 40
6.4 ALITDULE AEFINITION ... et r e e e r e nr e r e r e e erenreneene s 40
6.4.1 ATITTOULE PrOPEITIES. ...ttt bbbt b et b et b e bt b e b 40
7 PrOCEAUIAl FIOWS......coueieeeieeeee e sttt b bt sttt et n e b b s 50
7.1 LiTECYCIE MANAGEIMENT .....ccviitieetet ettt a bbbkt b e s b ek bt s bt e e st bt b e e bt b e e en e b e e ens 50
711 1S o) P 50
7.1.2 EAS IIfECYCle MaNaQEIMENT.........cci et sae et e et ae e e aa e st e e be e be e teeteeneeeneennns 51
7121 NS0 (= [0 2= o SR 51
71211 EAS deployment by interworking with ETSI NFV MANO........ccooiiiiciceeeeee e 51
71212 EAS deployment by interworking With ETSI MEC ..........ooooiiiie e 53
7122 EASTEIMINGLION. ...ttt st r e et r e se et r e se e reseerenr e e erenneneenenrenneneas 53
71221 EAS termination by interworking with ETSI NFV MANO ..o 53
71222 EAS termination by interworking With ETSI MEC..........ccoiiiiiieneeeseseesieseesieeeeeas 54
7.1.2.3 LTSN 07T [ o= o o SO PRUSN 54
71231 EAS modification by interworking with ETSI NFV MANO ..o 54
71232 EAS modification by interworking With ETSI MEC.........ccciiiiinieeeeeee s 55
7124 EAS QUETY ..ttt e R e e R e R Rt n e r R Rt b e e nenre s 55
7.1.24.1 EAS query by interworking with ETSI NFV MANO .......oooiiieee e e 55
7.1.24.2 EAS query by interworking With ETSI MEC..........co oo 55
7.1.25 EAS instantiation triggered by measurement data............ccccveeeieeiiese e 55
7.1.2.6 EAS REIOCELION.......c.ccviirieetiitereeiesre ettt s s e r e e b e r e se st r e neer e nr e e erenneneenenrennenen 56
7127 EAS rES0UMCE FESEIVELION.......c.evereeetesreeere st sr et r e r e e seer e se e r e sr et eresee e erese e e erenneneerenrennenen 57
713 ECS [IfECYCIE MANAGEIMENL .......c.iitiiiteiteete ettt b et b et b e et b b et eb e ne e 59
7131 ECS AEDIOYIMENT ...ttt et b e et b e e et b e s e et e b e se et ebese e e et e sbe e ebenbennenea 59
7.1.32 [ @RS = 0 111 7= (o o SOOI 61
7.1.33 [ @RS pqT0 o [ o= (1o ] o 1SS 61
7134 ECS QUENY ..ttt e ne R Rt r e r e r e er e r e e ne e 62
714 EES [ifECYClE MANAGEMENT ... .ottt st b et b e b et b et b b 63
7141 L] IS0 [= ][0 0= | RS 63
7142 EES TEIMINGEION ...ttt sttt r e e r e se e r e se et e reseer e sr e e erenneneenenrennenens 65
7143 EES MOGITICAIION .....veveieeriieceere ettt st st r e et r e sr e r e e er e nre e erenne e enesrennenens 66
7144 EES QUETY ettt et R e et R e e e Rt r R e e Rt e neen e ere e ne 67
7.2 PEIfOrMANCE BSSUMANCE. ......c.eveeeetereeee ettt r e st r e st e e s s e et n e n s e e n e n e n e e nn e n e e ens 67
721 1S o) P 67
722 EAS PErfOIMENCE BSSUMAINCE ......c.eeueitereeieete sttt sttt sttt st b e et b e ae b seeae b e et s b e se e st e b e ne et sbesb et ebe b nees 67
7221 Measurement collection via performance job CONLrol ..o 67
7222 M easurement collection via configurable measurement CONtrol ...........c.covveirereieneneciesesee e 68
7.2.3 5GC NF measurements to evaluate EAS Performance..........ouveeireineneeniseeesecseees s 69
7231 Measurement collection via performance job CONLrol ..o 69
7232 M easurement collection via configurable measurement CONtrol ...........c.covveireneieneneie s 70
7.24 ECS PEIfOrMaNCE BSSUIANCE ... .eiveieeeieeseeesteete et ettesteesteeste e teetessaesseesaeesaeesseenseenseassessenssaesseesseensesnsesneesnns 71

ETSI



3GPP TS 28.538 version 18.6.0 Release 18 7 ETSI TS 128 538 V18.6.0 (2024-05)

7241 Measurement collection via performance job CONLrol ..o 71
7242 M easurement collection via configurable measurement CONtrol ...........c.covveireneieneneie s 72
725 EES PErfOIMENCE GSSUMAICE. ......c.eeuete ettt sttt sttt ettt st ese st se st s be st e bt sbese e st e b e se e bt e b e se e bt sbene e st abesbeneebennenees 72
7251 Measurement collection via performance job CONLrol ..o 72
7252 Measurement collection via configurable measurement CONtrol ...........cccocevevereneieneneie s 72
7.3 L ST =Y o o 72
731 1S o) 72
7.3.2 EDN NF performance impacted by 5GC NF @larm........cccccceveeiieiieie e se e 72
7.3.3 5GC NF issues resulted from EDN NF @larms..........cccceirieiiniecineeseneesesneeseseee e 73
7.4 (017 o 01 o 73
74.1 (D= 'w ] o] Lo o FHO SO P PSPPSR PSR 73
742 Configuration needed fOor EAS regiStration ..........ccooireerienieeniereee sttt r e s ebe s seenen 73
743 EDN NF 5GC CONNECtiON PrOVISIONING.....c.uciveuiitirieiirterieiesieseeie et sie e se b s e b st b sse e sbessesessesseneees 74
74.4 EASTO CONNECE L0 UPK ...ttt ettt et s ae e s be et e e e be e be e beebeenneeneeenes 76
7.5 FEderation MANAGEITIENL .........coeiiereeeet ettt s bt e s s bt e e bbb b b e e e bt eb e s e bt s bt e e ne bt st eneebeneennens 78
751 (D= 'wi ] oo o FH ST P TSR UT SR PR 78
75.2 Edge Federation EStalliShMENt.............oeeiiiieiceee ettt et e n e 78
753 Federated EAS DEPIOYMIENT ......ccoiiiecee ettt sttt ae e st sae e te e ae e nteesaessaeste e se e seenseennesneesnns 80
754 Federated ECS ManageMENT..........ccciiciiieeiiestiesie e seseeseesteesteeeesae s e saeesseeseenseesaessaasteesseenseensesnsesneesnes 81
8 Management Service for EAge COMPULING .......coeruiriiriiririenieiei ettt 81
8.1 PrOVISIONING ...ttt etttk et b e s bt e s bt s Eea e b e s et eb e e e b e b e b e bt s e h e bt s et bt e e e e bt e ens 81
811 LifECYCIE MANAGEIMENT ..ottt ettt et b e et b e h e bt bese st e bese et e b e b et nb e b 81
8.2 PErfOIMANCE @SSUIINCE.......cueeeiie ettt ettt e et et e ee st e be et et e e seeneeeeseeseeseeebesmeeneeneeeeseeseesaeeneeneeneenseses 82
821 EAS PErfOIMENCE BSSUMANCE ......c.eeueite ettt sttt et sttt se et b e ae b e st bese e bt bese st e b e ne et sbe s b et et e s 82
8211 MNS COMPONENE LYPE A ..ttt ettt e e e e r e b bt b et e resreeresaeeanennens 82
8.2.1.2 MnS Component TYPe C defiNitioN .........oe e snees 82
8.2.2 ECS PEIfOrMaNCE BSSUIANCE ......eiueeiiee e seeeste et et ettesteesteeste e teeteseesseesaeesaeesseenseenseasseasanstenseesseesesnsesnsesnes 83
8221 MNS COMPONENT TYPE A .ottt et s e s b e e sae e e s b e e e saee e sbee e saeeesbbeeeseeebeeenseeenn 83
8.2.2.2 MnS Component TYPe C defiNitioN .........oe e snees 83
8.23 EES PerfOrmManCe @SSUMANCE. ........ueieeieeieesteete et steesteestee e e e sseesseesseesseesseeseanseassesseasseassenssenssensesnsesnsesnes 84
8.231 MNS COMPONENT TYPE A .ottt e et s e s bt e s bt e e s b b e e saee e s bee e saeeesbbeeebeesbeeenseeean 84
8232 MNS Component TYPE C defiNitiON ........coiiiieiieeereee et b e e er e 84
Annex A (nor mative): OpenAPI definition of edge NRM ... 85
Al L€ 1= - TSP PT SRR S 85
A.2 SOIULION Set (SS) AEfINITIONS ......eveieteieeete ettt b et b e bbb 85
A21 OpenAPI document " TS28538_EdgeNr M YAITT ™ ..o 85
Annex B (normative): AVAIADIITY ZONE......oceeiieceece e e e 91
Bl GENEIA ... E R R b e R e Rt R Rt e e 91
B.2 Example of Availability Zone implementation.............coeiiiererenereeeeeses e 91
Annex C (Informative): GSMA OP introduction and concept Mapping.........cccceveeeerreseeieesreseenas 92
Annex D (informative): ChangE hiIStOrY ....ccuiiuiceece e 9
L 11 (TP TP PR PRPRPRTROTN 95

ETSI



3GPP TS 28.538 version 18.6.0 Release 18 8 ETSI TS 128 538 V18.6.0 (2024-05)

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

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

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

The present document specifies the management aspects of edge computing including concepts, use cases, requirements
and procedural flows that covers lifecycle management, provisioning, performance assurance and fault supervision for
edge computing.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 23.558: "Architecture for enabling Edge Applications".

[3] 3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2
and stage 3".

[4] 3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM)
Integration Reference Point (IRP); Information Service (1S)".

[5] 3GPP TS 28.532: "Management and orchestration; Generic management services'.

[6] ETSI GSNFV-IFA 013 V3.4.1 "Network Functions Virtualisation (NFV) Release 3;

Management and Orchestration; Os-Ma-nfvo reference point -Interface and Information
Model Specification”.

[7] ETSI GSNFV-IFA 011 (V3.3.1): "Network Functions Virtuaisation (NFV) Release 3;
Management and Orchestration; VNF Descriptor and Packaging Specification".

[8] 3GPP TS 28.550: "Management and orchestration; Performance assurance”.

[9] 3GPP TS 28.531: "Management and orchestration; Provisioning".

[10] 3GPP TS 28.552: "Management and orchestration; 5G performance measurements”.

[11] 3GPP TS 23.501: " System architecture for the 5G System (5GS); Stage 2".

[12] 3GPP TS 28.658: "Telecommunications management; Evolved Universal Terrestrial Radio Access

Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP):
Information Service (19)".

[13] 3GPP TS 38.300: "NR; Overall description; Stage-2".

[14] GSMA OPG: "Operator Platform Telco Edge Requirements; Version 2.0".

[15] ETSI GSMEC 010-2 (v 2.2.1) (2022-02): " Multi-access Edge Computing (MEC); MEC
Management; Part 2: Application lifecycle, rules and requirements management".

[16] 3GPP TS 23.548: "5G System Enhancements for Edge Computing”.

[17] ETSI GSNFV-SOL 005 V4.4.1: "Network Functions Virtualisation (NFV) Release 4; Protocols

and Data Models, RESTful protocols specification for the Os-Ma-nfvo Reference Point”.
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[18] 3GPP TS 32.160: " Management service template".
3 Definitions of terms, symbols and abbreviations
3.1 Terms

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

Edge Computing: A concept, as described in 3GPP TS 23.501 [4], that enables operator and 3 party servicesto be
hosted close to the UE's access point of attachment, to achieve an efficient service delivery through the reduced end-to-
end latency and load on the transport network.

Edge Computing Service Provider: A mobile network operator offering Edge Computing service.
Edge Data Network: A local Data Network that supports the architecture for enabling edge applications.

ECSP Management System: isa part of 3GPP management system that utilizes 3GPP defined management services to
enable consumers (e.g., ASP. ECSP) to orchestrate and manage the EDN.

PLMN Management System: isa part of 3GPP Management System that utilizes 3GPP defined management services
to enable consumers (e.g., PLMN operator) to orchestrate and manage the mobile networks.

Availability Zone: Refer to GSMA Operator Platform Telco Edge Requirements [14].
L eading Operator: The Leading Operator isthe operator which consumes EDN shared by the PO.

Participating Operator: The Participating Operator is the operator who providesits EDN to be shared with Leading
Operator.

3.2 Symbols

Void.

3.3 Abbreviations

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

ASP Application Service Provider

DN Data Network

DNAI Data Network Access Identifier

DNN Data Network Name

EAS Edge Application Server

ECS Edge Configuration Server

ECSP Edge Computing Service Provider
EDN Edge Data Network

FQDN Fully Qualified Domain Name

GSM Global System for Mobile Communications
GSMA GSM AssociationL OL eading Operator
PO Participating Operator

MEO MEC Orchestrator

MEAO MEC Application Orchestrator
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4 Concepts and overview

4.1 Concept of edge computing management

The edge computing services are provided by edge computing service providers (ECSP), application service providers
(ASP), and PLMN operators (see annex B in TS 23.558 [2]), where ASP is responsible for the creation of edge
application servers (EAS) and application clients (AC), ECSP is responsible for the deployment of edge data networks
(EDN) that contain EAS and EES, and PLMN operator is responsible for the deployment of 5G network functions, such
as 5GC and 5G NR.

Figure 4.1-1 describes the edge computing management framework that contains PLMN management system and ECSP
management system. ECSP management system, as the producer, provides management services enabling ASP and
ECSP consumers to orchestrate and manage EDN NFs (e.g., EAS, EES, and ECS). PLMN management system, as the
producer, provides management services enabling ECSP management system to interconnect EDN NFs with 5GC NFs
(e.g., PCF, UPF, NEF). Both ECSP management system and PLMN management system communicate with ETSI NFV
MANO to perform lifecycle management functions.

PLMN

operator ASP ECSP

Management services

3GPP management system

‘Ma naggment e T I
. PLMN management | S€™VIces
‘ system : ECSP management system ‘ MANO
O e [ I I S
| _ _ _ _
5GC VNFs EAS VNF |EES VNF |ECS VNF

Figure 4.1-1: Edge computing management framework

5 Edge Computing Management (ECM) Capabilities

5.1 Lifecycle Management
51.1 Description

The lifecycle management of the edge componentsis to be enabled by the 3GPP Management System. The lifecycle
management includes instantiation, termination, modification and query of the edge components.
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5.1.2 EAS Deployment

The goal of this use case isto enable ASP to deploy the EAS in the EDN, by requesting the provisioning MnS producer
with the deployment requirements (e.g. the topological or geographical service areas, software image information, QoS,
affinity/anti-affinity with other EAS, etc.) to deploy the EAS. The provisioning MnS producer returns a response
indicating the operation isin progress to prevent the consumer from waiting, as the deployment in the edge cloud may
take awhile. Since, there can be multiple Edge Data Network (EDN) present/serving a particular edge location. This
makes it critical for ASP to have their EAS deployed at appropriate EDN(S) to provide high performance services for
the UE. Therefore, provisioning MnS producer analyses the deployment requirements to determine where (i.e. on which
EDN) and how many EAS instance(s) should be instantiated, and requests the ETSI NFV NFVO or ETS| MEC MEO or
ETSI MEC MEAO to instantiate the EAS instance(s). The provisioning MnS producer sends a notification to ASP
indicating the result of instantiation (e.g. success, failure) when aresponse is received from NFVO or MEO or MEAO
indicating the result of instantiation operation.

51.3 EAS Termination

The goal of this use caseis to enable ASP to terminate the EAS in the EDN, by requesting the provisioning MnS
producer to terminate the EAS VNF instance. The provisioning MnS producer requeststhe ETSI NFV NFVO or ETS
MEC MEO or MEAO to terminate the EAS instances. The provisioning MnS producer sends a notification to ASP
indicating the termination isin progress when aresponse is received from NFVO or MEO or MEAO indicating the start
of termination operation. The provisioning MnS producer sends another notification to ASP indicating the result of
termination (e.g. success, failure) when aresponse is received from NFV O indicating the result of termination
operation.

514 Query EAS Information

The goal of this use case isto enable ASP to query the EAS information in the EDN, by requesting the provisioning
MnS producer to query the EAS instance. Upon receiving the query request, the provisioning MnS producer sends the
EAS instance information to ASP.

515 EAS Modification

The goal of this use case isto enable ASP to modify the EASin the EDN, by requesting the provisioning MnS producer
to modify the EAS instance. If the modification requires the change (e.g. scale) for the virtualized resource of the EAS
VNF instance, the provisioning MnS producer requests the ETSI NFV NFVO or ETSI MEC MEO or ETSI MEC
MEAO for the appropriate operation of the EAS instances. The provisioning MnS producer sends a notification to ASP
indicating the attribute(s) change of the EAS instance.

5.1.6 EES Deployment

The provisioning MnS producer is requested to instantiate the EES, as 3GPP network functions, aiming to server the
particular location. The instantiated EES may serve one or multiple EAS.

A consumer request for EES(s) instantiation providing EES deployment requirements. The provisioning MnS producer
determines the EDN where the EES(s) will be instantiated, instantiate the EES VNF and establish the connection with
5GC network functions. The provisioning MnS producer will accept the request and notify the consumer about the
instantiation in-progress. Thereafter, the notification will be sent to indicate the successful EES instantiation.

51.7 EES Termination

The goal isto enable the termination of one or more EES(s) on the EDN. A consumer consumes the provisioning MnS
to terminate the EES with the EES identifier. The provisioning MnS producer terminates the EES VNF based on the
EES identifier, and disconnects the EES from the 5GC network functions. The provisioning MnS producer will accept
the request and notify the consumer about the termination in-progress. Thereafter, the notification will be sent to
indicate that the EES has been terminated successfully.
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5.1.8 Query EES Information

The goal of this use case is to enable a consumer to query the EES information in the EDN, by requesting the
provisioning MnS producer to query the EES instance. Upon receiving the query request, the provisioning MnS
producer sends the EES instance information to the consumer.

519 EES Modification

The goal of this use case is to enable a consumer to modify the EES in the EDN, by requesting the provisioning MnS
producer to modify the EES instance. If the modification requires the change (e.g. scale) for the virtualized resource of
the EES VNF instance, the provisioning MnS producer requests the NFVO in ETSI NFV MANO for the appropriate
operation of the EES VNF instances. The provisioning MnS producer sends a notification to the consumer indicating
the attribute(s) change of the EES instance.

5.1.10 ECS Deployment

The goal isto enable the instantiation of one or more ECS. To support deployed EDN, operator will deploy ECS
serving one or multiple EES. A consumer request for ECS(s) instantiation providing ECS deployment requirements.
The provisioning MnS producer instantiate the ECS VNF and establish the required connection with 5GC network
functions. The notifications will be sent to indicate that the ECS has been instantiated successfully.

5.1.11 ECS Termination

The godl is to enable the termination of one or more ECS. A consumer consumes the provisioning service to terminate
the ECS with the ECSidentifier. The provisioning MnS producer terminates the ECS VNF based on the ECS identifier,
and disconnects the ECS from the 5GC network functions. The notification will be sent to indicate that the ECS has
been terminated successfully.

5.1.12 Query ECS Information

The goal of this use case is to enable a consumer to query the ECS instance information, by requesting the provisioning
MnS producer to query the ECS instance. Upon receiving the query request, the provisioning MnS producer sends the
ECS instance information to the consumer.

5.1.13 ECS Modification

The goal of this use case is to enable a consumer to modify the ECS instance, by requesting the provisioning MnS
producer to modify the ECS instance. If the modification requires the change (e.g. scale) for the virtualized resource of
the ECS VNF instance, the provisioning MnS producer requests the NFVO in ETSI NFV MANO for the appropriate
operation of the ECS VNF instances. The provisioning MnS producer sends a notification to the consumer indicating
the attribute(s) change of the ECS instance.

5.1.13a Instantiation triggered by EAS discovery failure

EES may need to trigger dynamic EAS instantiation when EES fails to discover and select the EAS that matches the UE
location and the requesting application characteristics EAS (seetable 8.5.3.2-2in TS 23.558 [2]) due to no available
EAS during the EAS discovery (see clause 8.5in TS 23.558 [2]).

A consumer would consume performance assurance MnS to request the ECSP management system to collect EAS
discovery failure measurement that will be used to determine whether an EAS needs to be initiated, based on
performance information, such as UE locations, application characteristics, and number of UEs that have failed in the
EAS discovery.
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Requirement Description Related use
label case(s)

REQ-EAS- Generic provisioning MnS producer should have a capability allowing an EAS Deployment
INST-FUN-1 authorized consumer to request the deployment of EAS based on the

given deployment requirements.
REQ-EAS- Generic Provisioning MnS Producer should have the capability to deploy | EAS Deployment
INST-FUN-2 EAS at a suitable EDN which can support the EAS requirements e.g.

serving location, required latency, affinity/anti-affinity with other EAS,

service continuity.
REQ-EAS- Generic provisioning MnS producer should have a capability to inform the | EAS Deployment
INST-FUN-3 authorized consumer about the progress of instantiation as the response

to the deployment request.
REQ-EAS- Generic provisioning MnS producer should have a capability to notify the | EAS Deployment
INST-FUN-4 authorized consumer the result (e.g. success, failure) of instantiation

operation.
REQ-EAS- Generic provisioning MnS producer should have a capability allowing an EAS Termination
TERM-FUN-1 | authorized consumer to request the termination of the EAS VNF instance.
REQ-EAS- Generic provisioning MnS producer should have a capability to inform the | EAS Termination
TERM-FUN-2 | authorized consumer about the progress of termination as the response

to the termination request.
REQ-EAS- Generic provisioning MnS producer should have a capability to notify the | EAS Termination
TERM-FUN-3 | authorized consumer the result (e.g. success, failure) of termination

operation.
REQ-EAS- Generic provisioning MnS producer should have a capability allowing an Query EAS
QUERY-FUN- | authorized consumer to obtain the EAS instance information. information
1
REQ-EAS- Generic provisioning MnS producer should have a capability allowing an EAS Modification
MOD-FUN-1 authorized consumer to request the modification of the EAS instance.
REQ-EES- Generic provisioning MnS producer should have the capability to EES Deployment
INST-FUN-1 instantiate the EES, as per request from authorized consumers.
REQ-EES- Generic provisioning MnS producer should have the capability to send EES Deployment
INST-FUN-2 the natification indicating the status of EES instantiation
REQ-EES- Generic provisioning MnS producer should have the capability to relate EES Deployment
INST-FUN-3 instantiated EES with one or multiple served EAS(s).
REQ-EES- Generic provisioning MnS producer should have the capability to EES Termination
TERM-FUN-1 | terminate the EES with the EES identifier, as per request from authorized

consumers
REQ-EES- Generic provisioning MnS producer should have the capability to send EES Termination
TERM-FUN-2 | the natification indicating the status of EES termination
REQ-EES- Generic provisioning MnS producer should have a capability allowing an Query EES
QUERY-FUN- | authorized consumer to obtain the EES instance information. information
1
REQ-EES- Generic provisioning MnS producer should have a capability allowing an EES Modification
MOD-FUN-1 authorized consumer to request the modification of the EES instance.
REQ-EES- Generic provisioning MnS producer should have a capability to inform the | EES Deployment
INST-FUN-4 authorized consumer about the progress of EES instantiation as the

response to the deployment request.
REQ-EES- Generic provisioning MnS producer should have a capability to inform the | EES Termination
TERM-FUN-3 | authorized consumer about the progress of EES termination as the

response to the termination request.
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Requirement Description Related use
label case(s)
REQ-ECS- Generic provisioning MnS producer should have the capability to ECS Deployment
INST-FUN-1 instantiate the ECS, as per request from authorized consumers.
REQ-ECS- Generic provisioning MnS producer should have the capability to send ECS Deployment
INST-FUN-2 the notification indicating the status of ECS Instantiation.
REQ-ECS- Generic provisioning MnS producer should have the capability to relate ECS Deployment
INST-FUN-3 instantiated ECS with one or multiple served EES(s).
REQ-ECS- Generic provisioning MnS producer should have the capability to ECS Termination
TERM-FUN-1 | terminate the ECS with the ECS identifier, as per request from authorized
consumers.
REQ-ECS- Generic provisioning MnS producer should have the capability to send ECS Termination
TERM-FUN-2 | the notification indicating the status of ECS termination.
REQ-ECS- Generic provisioning MnS producer should have a capability to inform the | ECS Termination
TERM-FUN-3 | authorized consumer about the progress of ECS instantiation as the
response to the deployment request.
REQ-ECS- Generic provisioning MnS producer should have a capability to inform the | ECS Termination
TERM-FUN-4 | authorized consumer about the progress of ECS termination as the
response to the termination request.
REQ-ECS- Generic provisioning MnS producer should have a capability allowing an Query ECS
QUERY-FUN- | authorized consumer to obtain the ECS instance information. information
1
REQ-ECS- Generic provisioning MnS producer should have a capability allowing an ECS Modification
MOD-FUN-1 authorized consumer to request the modification of the ECS instance.
REQ-EAS-DF- | Performance assurance MnS producer should have a capability allowing Instantiation
FUN-1 an authorized consumer to request the collection of EAS discovery failure | triggered by EAS
measurements that contain UE location and the requesting application discovery failure
characteristics information.
REQ-EAS-DF- | 3GPP Management system should have a capability allowing an EES to Instantiation
FUN-2 trigger or request for an EAS deployment. triggered by EAS
discovery failure
REQ-EAS- Generic provisioning MnS producer shall have a capability allowing EAS EAS Relocation
REL-FUN-1 to declare its mobility policies indicating whether EAS can be moved
within EDN or from one EDN to another with or without prior notification.
REQ-EAS- Generic provisioning MnS producer shall have a capability allowing ASP EAS Relocation
REL-FUN-4 to reject the EAS relocation on receiving the relocation notification.
REQ-EAS- Generic provisioning MnS producer should have a capability allowing EAS Relocation
REL-FUN-5 scheduling of an EAS relocation.

5.1.15 EAS Relocation

The ESCP Management System may decide that a different EDN can better host the EAS. The EAS relocation trigger
from ESCP Management System are related with lifecycle management of its edge compute resources. The ASP provides
its policy indication regarding change of the edge compute resource hosting the Edge Application. There ESCP
Management System considers these policy while relocating EAS within the ED or from one EDN to another.

The ASP indicates the following policies:
- Its Edge Application cannot be moved from one edge compute resource to another;
- Its Edge Application can be moved from one edge compute resource to another, without any notification;
- ItsEdge Application can be moved from one edge compute resource to another with prior notification.

When the policy is that a change of edge compute resource can be done with prior notification, the ESCP Management
System decides that a change of edge compute resource is needed and selects the new edge compute resource. In this
case, the ASP chooses the exact timing of the move. If the ASP indicates that the EAS is not able to handle relocation,
the ESCP Management System shall not initiate relocation procedure.
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5.2 Performance assurance

5.2.1 Description

The clause contains use cases associated with performance assurance.

5.2.2 EAS performance assurance

The goal of this use case isto provide a mechanism for EAS to publish KPIs or measurements, as per requirements
shown in Table 5.2.2-1 (see clause 5.2.10.2in TS 23.558 [ 2]).

Table 5.2.2-1: Edge Application Server Service KPIs

Information element Status Description

Maximum Request rate (0] Maximum request rate from the Application Client
supported by the server.
The maximum response time advertised for the
Application Client's service requests.
Advertised percentage of time the server is
available for the Application Client's use.
The maximum compute resource available for the
Application Client.
The maximum graphical compute resource
available for the Application Client.
The maximum memory resource available for the
Application Client.
The maximum storage resource available for the
Application Client.
Connection Bandwidth o The connection bandwidth in Kbit/s advertised for
the Application Client's use.
NOTE: The maximum response time includes the round-trip time of the request and response packet,

the processing time at the server and the time required by the server to consume 3GPP Core

Network capabilities, if any.

Maximum Response time

Availability

Available Compute

Available Graphical Compute

Available Memory

Ol O] O] Ol o O

Available Storage

A consumer, such as ASP, would consume performance assurance MnS to request the ECSP management system to
collect EAS KPIs and measurements. The performance assurance MnS producer at ECSP management system will
report the measurements to the consumer.

5.2.3 5GC NF measurements to evaluate EAS performance

The godl is to enable ECSP management system to collect the measurements of 5GC NFs (e.g. UPF, PCF, ...) that are
needed to evaluate the EAS performance. For example, the ECSP management system can correlate the 5GC NF and
EAS measurements to determine the root cause of poor EAS performance. ECSP management system, as the consumer
would consume performance assurance MnS to request the PLMN management system to collect 5GC NF
measurements that are related to EAS performance. The performance assurance MnS producer at PLMN management
system will report the measurements to the consumer.

Since an PLMN operator may not want to expose certain measurements (e.g. measurements for 5GC NF(s) not relevant
to EAS) to 3" party operators, like ECSP, the PLMN management system should be able to select specific
measurements to be reported to the consumer.

524 ECS performance assurance

The goal of this use case is to provide a mechanism for ECS performance assurance. ECS performance can be based on
various functionalities defined for ECSin (see clause 6.3.4 of [2]). The measurement/KPI should be defined for each
functionality, that can be collected as and when required.

A consumer, such as ECSP Management system, would consume performance assurance MnS to regquest the PLMN
management system to collect ECS KPIs and measurements. The performance assurance MnS producer at PLMN
management system will report the measurements to the consumer.

ETSI



3GPP TS 28.538 version 18.6.0 Release 18 18

5.2.5

The goal of this use case is to provide a mechanism for EES performance assurance. EES performance can be based on

EES performance assurance

ETSI TS 128 538 V18.6.0 (2024-05)

various functionalities defined for EES in (see clause 6.3.4 of [2]). The measurement/KPI should be defined for each
functionality, that can be collected as and when required.

A consumer, such as ECSP Management system, would consume performance assurance MnS to request the PLMN
management system to collect EES KPIs and measurements. The performance assurance MnS producer at PLMN
management system will report the measurements to the consumer.

5.2.6 Requirements
Requirement Description Related use case(s)
label
REQ-EAS-PA- |Performance assurance MnS producer should have a capability allowing EAS performance
FUN-1 an authorized consumer to request the collection of EAS KPIs and assurance
measurements.
REQ-EAS-PA- |Performance assurance MnS producer should have a capability to report  |[EAS performance
FUN-2 EAS KPIs and measurements to authorized consumer(s). assurance
REQ-5GCNF- |Performance assurance MnS producer should have a capability allowing 5GC NF
PA-FUN-1 an authorized consumer to request the collection of 5GC NF(s) (e.g. UPF, |measurements to
PCF, ...) measurements that may affect the EAS performance. evaluate EAS
performance
REQ-EAS- Performance assurance MnS producer should have a capability allowing 5GC NF
5GCNF -FUN-2 [the selection of specific 5GC NF(s) (e.g. UPF, PCF, ...) measurements to |measurements to
be reported to authorized consumer(s). evaluate EAS
performance
REQ-ECS-PA- |Performance assurance MnS producer should have a capability to report  |[ECS performance
FUN-2 ECS KPIs and measurements to authorized consumer(s). assurance
REQ-EES-PA- |Performance assurance MnS producer should have a capability to report  |EES performance
FUN-2 EES KPIs and measurements to authorized consumer(s). assurance
5.3 Fault supervision
5.3.1 Description

The clause contains use cases associated with fault supervision.

5.3.2

The godl isto enable ECSP management system to receive 5GC NFs (e.g. UPF, PCF, NEF, SCEF, ...) alarms that may
impact the EDN NFs (e.g. EAS, EES) performance from PLMN management system. ECSP management system can
correlate the 5GC NF alarms to determine the root causes for poor EDN NF performance. ECSP management system
subscribes to receive 5GC NF alarms from PLMN management system. PLMN management system sends the NF alarm
notification to ECSP management system when it detects 5GC NF alarms.

EDN NF performance impacted by 5GC NF alarms

5.3.3 5GC NF issues resulted from EDN NF alarms

The goal isto enable PLMN management system to receive EDN NFs (e.g. EAS, EES, ECS) alarms that may generate
issuesin 5GC NFs (e.g. UPF, PCF, NEF, SCEF, ...) that are supporting EDN from ECSP management system. PLMN
management system can correlate the EDN NF alarms to determine the root causes for 5GC NF issues. PLMN
management system subscribes to receive EDN NF aarms from ECSP management system. ECSP management system
sends the NF alarm notification to PLMN management system when it detects EDN NF alarms.
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5.34 Requirements

Requirement Description Related use case(s)
label

REQ-EDNNF- Fault supervision MnS producer should have a capability allowing EDN NF performance

FS-FUN-1 an authorized consumer to subscribe to receive alarms of 5GC NFs | impacted by 5GC NF
that are supporting edge computing applications. alarms

REQ-EDNNF- Fault supervision MnS producer should have a capability to send the | EDN NF performance

FS-FUN-2 5GC NF alarm natification to authorized consumer(s). impacted by 5GC NF

alarms

REQ-5GCNF- Fault supervision MnS producer should have a capability allowing 5GC NF issues resulted

FS-FUN-1 an authorized consumer to subscribe to receive alarms of EDN NFs | from EDN NF alarms
that may generate issues in 5GC NFs.

REQ-5GCNF- Fault supervision MnS producer should have a capability to send the | 5GC NF issues resulted

FS-FUN-2 EDN NF alarm notification to authorized consumer(s). from EDN NF alarms

54 5GC NF Provisioning

54.1 Description

The clause contains use cases associated with provisioning.

5.4.2 EDN NF 5GC connection provisioning

The goal is to enable ECSP management system to request PLMN management system to query the connection
information of EDN NFs (i.e., EAS, EES, ECS) to 5GC NFs, as specified in clauses 6.3.2, 6.3.4, 6.4.6 in TS 23.558 [ 2],
where EES, ECS, and EAS are interacting with 3GPP Core Network for accessing the capabilities of network functions
either directly (e.g. via PCF) or indirectly (e.g. via SCEF/NEF/SCEF+NEF).

Figure 5.4.2-1 shows an example of edge computing networks. EDN #1 istrusted by PLMN operators; therefore, EAS
#1 and EES #1 are acting as the trusted AF, and are authorized to interfaces to PCF directly in viathe N5 reference
point (see clause 4.2.3in TS 23.501 [11]), or via Edge-7 and Edge-2 interfaces (see clause 6.2 in TS 23.558). EDN #2 is
not trusted by PLMN operators; therefore, EAS #2 and EES #2 are acting as the untrusted AF, and are not authorized to
interfaces to PCF directly (See clause 5.6.7.1 TS 23.501 [11]), and need to interface to NEF / SCEF viathe N33
reference point (see Figure 4.2.3-5in TS 23.501), or via Edge-7 and Edge-2 interfaces. ECS should be able to connect
to NEF / SCEF viathe edge-8 interface (see clause 6.3.4in TS 23.558 [2]).
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Figure 5.4.2-1: Edge computing networks

ECSP management system requests PLMN management system to identify the PCF, NEF, or SCEF to which the EDN
NFs need to interface. The request should include the EDN identifier and the service area requirements (i.e., EDN
service area, EES service area, and EAS service area (see clause 7.3.3in TS 23.558 [2])). PLMN management system
finds and returns the connection information (i.e., the | P addresses and DN of PCF, NEF, SCEF) to ECSP management
system, based on the requirements. ECSP management system then connects EAS, ECS, and EES to 5GC NFs viathe
connection information given by PLMN management system, according to Figure 5.4.2-1.

5.4.3 Configuration needed for EAS registration

The goal is to enable a consumer to configure EASID and EES address for the EAS that are required as the pre-
conditions of EAS registration procedure (see clause 8.4.3.2.1in TS 23.558 [2]). A consumer (e.g. ASP, ECSP)
requests ECSP management system to configure the EASID and EES address attributes in EASFunction |OC. ECSP
management system configures the EASID and EES address attributes in EASFunction MOI, and returns the attribute
change notification to the consumer.

544 EAS to connect with UPF

The godl isto enable ECSP management system to connect a newly deployed EASto a UPF. Figure 5.4.4-1 shows that
EASs are deployed in the local part of the Data Network (DN) that are connected to UPF to carry the user traffic viathe
N6 interface (see clause 6.3.3 in TS 23.501 [11]). ECSP management system requests PLMN management system to
connect anewly deployed EAS to a UPF with EAS IP address, EAS service area requirements (see clause 7.3.3.6 in TS
23.558[2])), and list of DNAI and N6 traffic routing requirements ((see Table 8.2.4.1in TS23.558 [2])). PLMN
management system finds a UPF among the UPF(s) being deployed that meets the service area requirements (e.g. UPF
#2 isfound to connect to EAS #2). In the case that no UPF can be found (e.g. EAS #3), PLMN management system will
deploy anew UPF (e.g. UPF #3) and then configure the SMF to add the UPF to the list of available UPF(s) (see clause
6.3.3.2in TS23.501 [11]). PLMN management system connects the UPF to the EAS, and return the UPF information
(e.g. IP addresses and DN of the UPF) to the ECSP management system.
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Figure 5.4.4-1: EASs to connect with UPFs

5.4.5 Requirements
Requirement Description Related use case(s)
label
REQ-PROV- Generic provisioning MnS producer should have the capability EDN NF to access 5GC
FUN-1 allowing authorized consumer to query the connection information of | NF
5GC functions, such as the IP addresses and DN of PCF, NEF,
SCEF, by providing EDN identifier and service area requirements.
REQ-PROV- Generic provisioning MnS producer should have the capability to EDN NF to access 5GC
FUN-2 return to the authorized consumer with the connection information of | NF
5GC functions, such as the IP addresses and DN of PCF, NEF,
SCEF, based on the requirements.
REQ-PROV- Generic provisioning MnS producer should have the capability to EDN NF to access 5GC
FUN-3 establish the connection relationship between EAS, EES, and ECS NF
and 5GC NFs via PCF, NEF, or SCEF.
REQ-PROV- Generic provisioning MnS producer should have the capability Configuration needed
FUN-4 allowing authorized consumer to configure the EASID and EES for EAS registration
address attributes for EAS.
REQ-PROV- Generic provisioning MnS producer should have the capability to Configuration needed
FUN-5 send a natification to the consumer, indicating that the attributes for EAS registration
have been changed.
REQ-PROV- Generic provisioning MnS producer should have the capability EAS to connect with
FUN-6 allowing authorized consumer to provide information for connecting UPF
the EAS to UPF by providing EAS IP address, EAS service area
requirements and list of DNAI and N6 traffic routing requirements.
REQ-PROV- Generic provisioning MnS producer should have the capability to EAS to connect with
FUN-7 return to the authorized consumer with the UPF connection UPF
information of 5GC functions, such as the IP addresses and DN of
UPF, based on the requirements.
REQ-PROV- Generic provisioning MnS producer should have the capability to EAS to connect with
FUN-8 connect the EAS to UPF. UPF

5.5

Void
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5.6 Edge Federation Management

5.6.1 Description

This clause contains use cases associated with federation management.

5.6.2 Federation Management

The federation management functionality within the operator enables it to interact with other operator instances, oftenin
different geographies, thereby providing access for the ASP to alarger footprint of EDN, a more extensive set of
subscribers and multiple Operator capabilities. An operator initiates the establishment of federation relationship with
another operator sharing available location(s) at which the edge services are provided, resource available at each
location, federation expiry etc. The operator which initiates federation relationship is called Leading Operator (LO).
The operator which receives federation relationship request is called Partner Operator (PO).

The federation relationship enables the following functionalities.

- Federated EAS resource reservation management: Thisisintended for an LO to reserve resources for an ASP,
with the PO, when the ASP initiate the reservation using NBI.

- Federated EAS deployment and termination: Thiswill be used by an LO to instantiate an EAS deployment on
EDN of LO asrequested by ASP over NBI.

- EDN sharing: Thisisintended for operator to share EDN among each other.

5.6.3 Requirements

Table 5.6.3-1
Requirement label Description Related use case(s)
REQ-FED-FUN-1 Generic Provisioning MnS shall have a capability to Federation Management

establishing federation relationship with the MnS consumer
(e.g. partner operator platforms).

REQ-FED-FUN-2 Generic Provisioning MnS shall enable federation Federation Management
relationship to include appropriate information including
(not limited to) location(s) at which the edge services are
provided, resource available at each location, federation
expiry.

REQ-FED-FUN-3 Generic Provisioning MnS shall have a capability to Federation Management
remove existing federation relationship with the MnS
consumer(e.g. partner operator platforms).

REQ-FECS- Generic Provisioning MnS shall enable federation Federated ECS management
MGMT-FUN-1 relationship to include information on PO ECS including

(not limited to) ECS Profile, served EES and served EAS.
REQ-FEAS-INST- | The generic provisioning MnS producer shall have a Federated EAS deployment
FUN-1 capability to deploy the EAS on the EDN owned by PO. and termination
REQ-FEAS-TERM- | The generic provisioning MnS producer shall have a Federated EAS deployment
FUN-2 capability to terminate the EAS on the EDN owned by PO. and termination

5.6.4 Federated ECS management

In federation, the EAS requested by UE may only be available with the federated operator. The EAS discovery will fail
at leading operator resulting in the initiation of discovering target EES and ECS belonging to partner operator. See
clause 8.18.2.3.2 [2]. Thiswill require configuring leading operator ECS with federated ECS information belonging to
partner operator. The information may include ECS address (clause 8.2.12[2]), related EES and EAS etc.
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The partner operator provides information related with its ECS as part of federation establishment. Based on the
provided information required configurations can be done in leading operator ECS.
5.6.5 Federated EAS deployment and termination

Federation enables operator to control the launch and termination of applications on a PO. Thiswill be used by aL O to
instantiate an application on EDN of PO as requested by ASP over NBI. A LO makes the application instantiation result
available on the NBI interface. PO also provide the application instance status to LO which LO may expose to ASP on
NBI.

5.7 Query available EDN Edge resources

5.7.1 Description

This clause contains use cases associated with querying EDN available Edge resources.

5.7.2 Querying available resources from EDN

The goal of this use case isto enable ASP to query the available resourcesin an EDN. An EDN contains the
infrastructure resources (e.g., compute, networking, storage) which can be used for EAS deployments. Some of the
resourcesin an EDN may be already allocated, while others may be available to be used by ASP. The available
resourcesin an EDN can be queried by ASP to know what resources are available in what locations. ASP can then take
adecision on whereits EAS to be deployed.

5.7.3 Requirements

Table 5.7.3-1
Requirement label Description Related use case(s)
REQ-QUERY-EDN- | The provisioning MnS producer for edge computing Querying available
RESOURCE-1 management shall have a capability allowing ASP to obtain the resources from EDN
available resources (e.g., compute, networking, storage) in an
EDN.

5.8 EAS resource reservation Management

5.8.1 Description

This clause contains use cases associated with EAS resource reservation management.

58.2 EAS resource reservation creation and termination

The goal of this use case isto enable aMnS consumer (ASP or L-OP) to express the resource (e.g., compute,
networking, storage) requirements that the MnS consumer wants to be guaranteed, by requesting resource reservation
request to ECSP management system. ASP or L-OPmay want to reserve resources ahead of the EAS deployment and
unrelated to any specific application, only related to the ASP or L-OP themselves. After resource reservation, an ASP or
L-OP is alowed to consume the reserved resources when onboarding a new application, creating the association
between the reserved resources and the application (resources allocation). ASP or L-OP is also allowed to delete the
reservation when it is not required.

5.8.3 Requirements

Table 5.8.3-1
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Requirement label Description Related use case(s)
REQ-EAS-RES- The provisioning MnS producer for edge computing EAS resource
RESERV-1 management shall have a capability allowing a MnS consumer reservation creation

(ASP or L-OP) to create resource reservation related to and termination
virtualisation resources (e.g., compute, networking, storage).
REQ-EAS-RES- The provisioning MnS producer for edge computing EAS resource
RESERV-2 management shall have a capability allowing a MnS consumer reservation creation
(ASP or L-OP) to terminate the reserved resources. and termination

6 Edge NRM

6.1 Information Model definitions for Edge NRM

6.1.1 Imported information entities and local labels

Label reference Local label
TS 28.622 [4], IOC, Top Top
TS 28.622 [4], IOC, SubNet wor k SubNet wor k
TS 28.622 [4], IOC, ManagedFunct i on ManagedFunct i on
TS 28.541 [3], I0C, PCFFunction PCFFunction
TS 28.541 [3], IOC, NEFFunction NEFFunction
TS 28.541 [3], IOC, UPFunction UPFFunction
TS 28.541 [3], IOC, EP_N5 EP_N5
TS 28.541 [3], IOC, EP_N33 EP_N33
TS 28.541 [3], IOC, EP_N6 EP_N6
TS 28.541 [3], dat aType, t Al t Al
TS 28.658 [12], dataType, PLMNI d PLWNI d
TS 28.541 [3], dat aType, mCC ncC
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Figure 6.2.1-1: Edge NRM relationship diagram
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<<InformationObjectClass>>
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Figure 6.2.2-2: EASProfile Inheritance

6.3 Class definition

6.3.1 EASFunction

6.3.1.1 Definition

This |OC represent the properties of a EAS in a 3GPP network. For more information about EAS, see 3GPP TS 23.558
[2] and 3GPP TS 23.548 [16].

6.3.1.2 Attributes

The EASFunction 10C includes attributes inherited from ManagedFunction IOC (defined in TS 28.622 [4]) and the
following attributes:

Support

Attribute name Qualifier isReadable isWritable islnvariant isNotifyable

eASl denti fier M T T F T
eASAddr ess (0] T T F T
eESAddr ess (0] T T F T
regi strationlnfo (0] T T F T
rel ocationTriggerlnfo M T T F T
rel ocati onRej ect ByASP M T T F T
Attribute related to role
eASRequi r ement sRef M T T F T

6.3.1.3 Attribute constraints

None.

6.3.1.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this |OC, without exceptions or additions.

6.3.2 EASRequirements

6.3.2.1 Definition

This represent the requirements needed to deploy EAS(s) and the information of EAS(s) deployment process.
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6.3.2.2 Attributes

The EASReguirements |OC includes attributes inherited from Top |OC (defined in TS 28.622[4]) and the following
attributes:

Attribute name Sﬂzﬁf?gr isReadable isWritable islnvariant isNotifyable
requi r edEASser vi ngLocati on M T T F T
sof t war el magel nf o M T T F T
affinityAnti Affinity M T T F T
serviceContinuity M T T F T
vi rtual Resource M T T F T
eASSchedul e o] T T F T
eASFeat ur e (0] T T F T
rel ocationPolicy M T T F T
federationl D CM T T F T
reservat i onJobRef o] T T F T
eASDepl oynent Moni t or (@) T T F T
6.3.2.3 Attribute constraints
Name Definition
federationl D Condition: Only when the request is being send by the LO.

6.3.2.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this1OC, without exceptions or additions.
6.3.3 ServingLocation <<dataType>>

6.3.3.1 Definition

This datatype represents the location which isto be served by the node.

6.3.3.2 Attributes
3 Support | . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant isNotifyable
geogr aphi cal Locat i on CM T T E T
t opol ogi cal Locati on CM T T F T
6.3.3.3 Attribute constraints
Name Definition

geogr aphi cal Locat i on | Condition: If the serving location is defined as Geographical Service Area [2].
Support Qualifier

t opol ogi cal Locati on Condition: If the serving location is defined as Topological Service Area [2].
Support Qualifier

NOTE: Only one of the attributesis needed.

6.3.34 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<datalype>> as one of its attributes, shall be applicable.
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6.3.4 GeolLoc <<dataType>>
6.34.1 Definition
This datatype represent the geographical location.
6.3.4.2 Attributes
Attribute name Sﬂgﬁﬁ; isReadable isWritable isInvariant isNotifyable

geogr aphi cal Coor di nat es CM T T F T

ci vicLocations CM T T F T
6.3.4.3 Attribute constraints

Name Definition

geogr aphi cal Coor di nat es
Support Qualifier

Condition: If the serving location is defined as geographical coordinates [2].

ci vi cLocat i onsSupport

Condition: If the serving location is defined as civic locations [2].

Qualifier
NOTE: Only one of the attributes is needed.
6.3.4.4 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

This 10C represents the ECS functionality for supporting Edge Computing. For more information about the ECS, see

6.3.5 ECSFunction
6.3.5.1 Definition
3GPPTS23558(2].

6.3.5.2 Attributes

The ECSFunction 10C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622 [4]) and the

following attributes:

Attribute name Support

Qualifier

isReadable

isWritable

islnvariant

isNotifyable

ecsAddr ess

provi derldentifier

sof t war el magel nf o

tracki ngAreal dLi st

nCC

geogr aphi cal Locat i on

shar edECSI nf o

||| |||

||| ||

mm{mmim|m|m

||| ||

Attribute related to role

edgeDat aNet wor kRef

eESFunct i onRef

ZIZ| [O|0|0|0|Z(0IZ

—|—

—|H

m|m

—|H

6.3.5.3 Attribute constraints

None.
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6.35.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this |OC, without exceptions or additions.
6.3.6 EDNConnectioninfo <<datatype>>

6.3.6.1 Definition

This datatype represent the EDN connection information.

6.3.6.2 Attributes
3 Support . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant isNotifyable
eDNSer vi ceAr ea M T T F T
6.3.6.3 Attribute constraints
None.
6.3.6.4 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.7  TopologicalServiceArea <<dataType>>

6.3.7.1 Definition

This datatype represents the topological service area.

6.3.7.2 Attributes
Attribute name gl isReadable isWritable isInvariant isNotifyable
Qualifier

cel | | DLi st CM T T F T

tracki ngAreal dLi st CM T T F T

servi ngPLWN CM T T E T
6.3.7.3 Attribute constraints

Name Definition
cel | I DLi st Support Qualifier Condition: If the serving location is defined as cell IDs [2].

tracki ngAreal dLi st Support | Condition: If the serving location is defined as tracking area IDs [2].
Qualifier

ser vi ngPLMN Support Qualifier | Condition: If the serving location is defined as PLMN ID [2].

NOTE: Only one of the attributes is needed.

6.3.7.4 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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6.3.8 GeographicalCoordinates <<dataType>>

6.3.8.1 Definition

This datatype represents the geographical coordinates.

6.3.8.2 Attributes
Attribute name gl isReadable isWritable isInvariant isNotifyable
Qualifier

| atitude M T T F T

| ongi t ude M T T F T
6.3.8.3 Attribute constraints
None.
6.3.8.4 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.9 Softwarelmagelnfo <<dataType>>

6.3.9.1 Definition

This datatype represents the software image information.

6.3.9.2 Attributes
3 Support | . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant isNotifyable

m ni nunDi sk M T T F T
m ni munRAM M T T F T
di skFor mat M T T F T
operati ngSystem M T T E T
Attribute related to role
sw mageRef M T T = T

6.3.9.3 Attribute constraints

None.

6.3.9.4 Notifications

The clause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.10 EdgeDataNetwork

6.3.10.1 Definition

This 10C represents the edge data network for supporting Edge Computing. This |OC could represent EDN as
described in 3GPP TS 23.558 [2] or local part of Data Network as described in 3GPP TS 23.548 [16].
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6.3.10.2 Attributes
The EdgeDataNetwork 10C includes attributes inherited from Top |OC (defined in TS 28.622[4]) and the following
attributes:
Attribute name SUPPQN isReadable | isWritable | islnvariant | isNotifyable
Qualifier

ednl dentifier M T T F T

eDNConnect i onl nf o M T T F T

avai | abl eEdgeVi rt ual Resour ces M T F F T

6.3.10.3

None.

6.3.10.4

Attribute constraints

Notifications

The common notifications defined in subclause 5.5 of TS 28.541 [3] are valid for this 1OC, without exceptions or

additions.

6.3.11 AffinityAntiAffinity <<datatype>>

6.3.11.1

Definition

This datatype represent the affinity and anti-affinity requirements of the EAS with other EAS on the same EDN.

6.3.11.2 Attributes
Attribute name Suppqrt isReadable isWritable isInvariant isNotifyable
Qualifier
af fini t yEAS M T T F T
anti Affinit yEAS M T T = T

6.3.11.3

None.

6.3.11.4

Attribute constraints

Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.12 VirtualResource <<datatype>>

6.3.12.1

Definition

This datatype represent the virtual resource requirements of an EAS.
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6.3.12.2 Attributes

Attribute name Sﬂgﬁﬁ; isReadable isWritable isInvariant isNotifyable
vi rtual Menory M T T F T
vi rtual Di sk M T T F T
vi rtual CPU M T T F T
vnfdld O T T F T

6.3.12.3 Attribute constraints

None.

6.3.12.4 Notifications
Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<datalype>> as one of its attributes, shall be applicable.

6.3.13 EESFunction

6.3.13.1 Definition
This OC represent the properties of a EES in a 3GPP network. For more information about EES, see 3GPP TS 23.558.

6.3.13.2 Attributes

The EESFunction 10C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622 [4]) and the
following attributes:

Attribute name Szgﬁﬁ; isReadable isWritable isInvariant isNotifyable
eESldentifier M T T F T
eESSer vi ngLocat i on M T T F T
eESAddr ess M T T F T
sof t war el magel nf o M T T F T
servi ceConti nui t ySupport M T T F T
registrationlnfo M T T F T
Attribute related to role
eASFunct i onRef M T T F T

6.3.13.3 Attribute constraints

None.

6.3.13.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this IOC, without exceptions or additions.
6.3.14 Registrationinfo <<dataType>>

6.3.14.1 Definition

This datatype represents the EA S registration infomration.
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6.3.14.2 Attributes

Attribute name Sﬂgﬁﬁ; isReadable isWritable isInvariant isNotifyable
regi strati onExpiry M T F F T
registrationlD M T E E T
secCredenti al M T T F T

6.3.14.3 Attribute constraints

None

6.3.14.4 Notifications

The subclause 5.5, in 3GPP TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be
applicable.

6.3.15 EASProfile

6.3.15.1 Definition

ThisOC represent an EASProfile, see TS 23.558[2]. This 1OC will be instantiated with the instantiation of every
EASFunction 10C.

6.3.15.2 Attributes

Attribute name Sﬂgﬁﬁg isReadable isWritable islnvariant isNotifyable
eASl denti fier M T F F T
eEASEndpoi nt M T F F T
ad b 0 T F F T
eASPr ovi der (0] T F F T
eASdescri ption 0 T E E T
eASSchedul e (0] T F F T
eASGeogr aphi cal Servi ceArea (0] T F F T
eASTopol ogi cal Servi ceArea (0] T F F T
eASer vi ceKPl s [o) T E E T
eASSer vi cePer i ssi onLevel (0] T F F T
eASFeat ure [o) T E E T
eASSer vi ceCont i nui t ySupport (0] T F F T
eASDNA| 0 T F F T
eASAvai | abi | ityReportingPeriod (0] T F F T
eASSt at us [o) T E E T

6.3.15.3 Attribute constraints

None.

6.3.15.4 Notifications

The common notifications defined in subclause 5.5 of TS 28.541 [3] are valid for this |OC, without exceptions or
additions.
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6.3.16 Duration <<dataType>>

6.3.16.1 Definition

This data type defines atime duration.

6.3.16.2 Attributes

Attribute name S isReadable | isWritable isInvariant isNotifyable
startTime M T T T T
endTime M T T T T

6.3.16.3 Attribute constraints

None.

6.3.16.4 Notifications
Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.17 EASResourceReservationJob

6.3.17.1 Definition

This IOC represents a resource reservation job for describing resource reservation requirements to determine whether
the resource requirements for EAS deployement can be reserved. After the MnS Consumer derives the resource related
requirements for EAS deployemnt, and before request the MnS producer to deploy an EAS, MnS consumer may
express a resource reservation job requirement for the specified resource requirements to MnS producer.

To express a resource reservation job requirement for specific resources (e.g., compute, networking and storage), MnS
consumer needs to request MnS producer to create an EA SResourceReservationJob instance on the MnS producer side
with the resource requirements specified, and to execute the resource reservation process.

For deletion of resource reservation job, the MnS consumer needs to request the MnS producer to delete the
EA SResourceReservationJob instance on the MnS producer side.

Attribute "r eser vat i onLocat i on" isused to represent MnS consumer's requirements for location where the
resource needs to be reserved.

Attribute "r esour ceRequi r enent " is used to represent MnS consumer's regquirements for resource needs to be
reserved ((e.g., compute, networking, storage, acceleration).

Attribute "r equest edReser vat i onExpi rati on" isused to represent MnS consumer's requirements for validity
period of the resource reservation.

To obtain the resource reservation status, MnS consumer need to request MnS producer to query the value of the
attribute "r esour ceReser vat i onSt at us".

6.3.17.2 Attributes

The EASResourceReservationJob |OC includes attributes inherited from Top 10C (defined in TS 28.622[4]) and the
following attributes:
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Attribute name Sﬂgﬁﬁ; isReadable isWritable isInvariant isNotifyable
reservati onLocati on M T T F T
resour ceReser vat i onRequi r emrent M T T F T
request edReser vati onExpi ration (0] T T F T
resour ceReservati onSt at us M T F F T

6.3.17.3 Attribute constraints
None.
6.3.17.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this1OC, without exceptions or additions.

6.3.18 ResourceReservationRequirement <<datatype>>

6.3.18.1 Definition

This datatype represent the resource requirements for reservation.

6.3.18.2 Attributes
Attribute name Suppqrt isReadable isWritable islnvariant isNotifyable
Qualifier
conput eRequi r ement 0] T T F T
st or ageRequi r emrent (0] T T F T
net wor t ki ngRequi r ement 0] T T F T

6.3.18.3 Attribute constraints
None.
6.3.18.4 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<datalype>> as one of its attributes, shall be applicable.

6.3.19 ResourceReservationStatus <<datatype>>

6.3.19.1 Definition

This datatype represent the resource requirements for reservation.

6.3.19.2 Attributes
Attribute name Suppqrt isReadable isWritable islnvariant isNotifyable
Qualifier
resourceld M T F F T
reservationSt at us M T F F T

6.3.19.3

None.

Attribute constraints
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6.3.194 Notifications

The clause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.20 RelocationTriggerinfo <<dataType>>

6.3.20.1 Definition

This defines the relocation trigger for the EAS. It is a complex type which include the following attributes.

6.3.20.2 Attributes

Attribute name S isReadable | isWritable isInvariant isNotifyable
trigger Type M T T F T
futuristicTriggerTime CM T T F T

6.3.20.3 Attribute constraints

Name Definition
futuristicTriggerTime | Condition: Will only be present when the value of t ri gger Type is FUTURE.
Support Qualifier

6.3.20.4 Notifications

The clause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.21 EdgeFederation

6.3.21.1 Definition

This 10C represent the the set of federation relationship maintained by the PO and/or LO. This |OC when instantiated
represents a set of available federations.

6.3.21.2 Attributes

The EdgeFederation |OC includes attributes inherited from ManagedFunction 10C (defined in TS 28.622 [4]) and the
following attributes:

3 Support | . . . . . . .
Attribute name Qualifier isReadable isWritable islnvariant isNotifyable
partici pati ngOPi D CM T T F T
origi nati ngORi D CM T T F T
f eder at edECSI nf o M T T F T |
6.3.21.3 Attribute constraints
Name Definition

parti ci pati ngOPi D Condition: Will only be present when the IOC is being used by LO.
Support Qualifier

ori gi nati ngOPi D Condition: Will only be present when the IOC is being used by PO.
Support Qualifier

6.3.21.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this |OC, without exceptions or additions.
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6.3.22 OperatorEdgeFederation

6.3.22.1 Definition

This IOC contains attributes to support the edge federation. An instance of OperatorEdgeFederation |OC should be
created and configured for each federation to be maintained provided by PO and LO. When configured the attributes
override those in parent EdgeFederation instance. This |OC when instantiated represents a particular available
federation.

6.3.22.2 Attributes

The OperatorEdgeFederation |OC includes attributes inherited from ManagedFunction 10C (defined in TS 28.622 [4])
and the following attributes:

Attribute name Szgﬁﬁ; isReadable isWritable isInvariant isNotifyable
federationlD M T T F T
Feder ati onExpiry M T T F T
ori gi nat edOPi D M T T F T
avai bl eEDNLi st M T T F T
Attribute related to role
accept edEDNLi st M T T F T

6.3.22.3 Attribute constraints

None.

6.3.22.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this1OC, without exceptions or additions.

6.3.23 OperatorEdgeDataNetwork

6.3.23.1 Definition

The OperatorEdgeDataNetwork 10C is, optionally defined to contain attributes to support an edge data network available.
An instance of OperatorEdgeDataNetwork 10C should be created and configured for each EDN shared with another
operator. When configured the attributes override those in the associated EdgeDataNetwork instance. This IOC when
instantiated represents a particular EDN shared with the L-OP

6.3.23.2 Attributes

The OperatorEdgeDataNetwork 10C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622
[4]) and the following attributes:

Attribute name Sﬂzﬁf?(retr isReadable isWritable islnvariant isNotifyable
avai | abl eEASResour ce M T T F T
Attribute related to role
edgeDat aNet wor kRef M T T F T

6.3.23.3 Attribute constraints

None.
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6.3.23.4 Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this |OC, without exceptions or additions.

6.3.24 AvailableEDN <<dataType>>

6.3.24.1 Definition

This data type defines information related with available EDN with PO.

6.3.24.2 Attributes

Attribute name S isReadable | isWritable isInvariant isNotifyable
avai | abl eEDN M T T F T
resour ceQuot a M T T F T

6.3.24.3 Attribute constraints

None.

6.3.24.4 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.25 FederatedECSInfo <<dataType>>

6.3.25.1 Definition

This datatype contains the information related with shared ECS.

6.3.25.2 Attributes

Attribute name S isReadable | isWritable isInvariant isNotifyable
f eder at eECSl denti fi er M T T F T
f eder at edECSPr of i | e M T T F T
servedEASLI st 0 T T E T
ser vedEESLI st (@] T T F T

6.3.25.3 Attribute constraints

None.

6.3.25.4 Notifications

Theclause 5.5, in TS 28.541[ 3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.4 Attribute definition

6.4.1 Attribute Properties
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Attribute Name Documentation and Allowed Values Properties
eASldentifier It refers to EASID that identifies a particular type: String
application (e.g. SA6Video, SA6Game, ... etc.) (see multiplicity: 1
clause 7.2.4 in TS 23.558 [2]). isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

eASAddr ess

One or more URLs and/or IP Address(es) of EAS(s)
(See TS 23.558 [2)).

allowedValues: N/A

type: String
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

eASREqui r emrent sRef

This is the DN of EASRequi r enent s.

allowedValues: Not applicable

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

eESFunct i onRef

This is the DN of EESFunct i on.

allowedValues: DN of the EESFuncti on MJ .

type: DN
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None

6.3.14).

alowedValues: N/A

isNullable: False
regi strationlnfo This refers to the registration information (e.g. type: Rregistrationinfo
registrationExpiry, registrationID and secCredential) multiplicity: 1
(see clause see clause 8.4.3and 8.4.4in TS isOrdered: N/A
23.558[2)]). It is defined as a datatype (see clause isUnique: N/A

defaultValue: None
isNullable: False

regi strati onExpiry

This specifies the expiration time of the EAS and
EES Registration (see clause 8.4.3and 84.4inTS
23.558[2]).

type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

registrationlD

Thisidentifies particular EAS and EES registration.
(see clause 8.4.3 and 8.4.4in TS 23.558[2]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

secCredenti al

This specifies the security credentials of the EAS
and EES Registration (see clause 8.4.3 and 8.4.4 in
TS 23.558[2]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

edgeDat aNet wor kRef

This holds a list of DN of EdgeDat aNet wor k.

type: DN
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

on

requi r edEASser vi ngLocat i

It defines the location where the EAS service should
be available (see clause 7.3.3.6 in TS 23.558 [2]).

type: ServingLocation
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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Attribute Name Documentation and Allowed Values Properties
geogr aphi cal Locati on This refers to the Geographical Service Area, (see type: GeolLoc
clause 7.3.3.3in TS 23.558 [2] that is defined as a multiplicity: 1
datatype (see clause 6.3.4). isOrdered: N/A
isUnique: N/A

allowedValues: N/A

defaultValue: None
isNullable: False

| atitude

This defines the single latitude coordinate.

type: Float
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

| ongi t ude

This defines the single longitude coordinate.

type: Float
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

civiclLocation

This defines the civic locations, such as: a well-
known buildings, parks, arenas, civic addresses, or
ZIP code etc (see clause 7.3.3.3in TS 23.558 [2]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t opol ogi cal Locati on

This refers to the Topological Service Area, (see
clause 7.3.3.2 in TS 23.558 [2]) that is defined as a
datatype (see clause 6.3.7).

allowedValues: N/A

type:
TopologicalServiceArea
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

geogr aphi cal Coor di nat es

This refers to the Topological Service Area, (see
clause 7.3.3.2 in TS 23.558 [2]) that is defined as a
datatype (see clause 6.3.8).

allowedValues: N/A

type:
GeographicalCoordinat
es

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

sof t war el magel nfo

This refers to the software image information (e.g.
software image location, minimum RAM, disk
requirements) (see clause 7.1.6.5 in ETSI NFV IFA-
011 [7]). Itis defined as a datatype (see clause
6.3.9).

allowedValues: N/A

type:
Softwarelmagelnfo
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

swl mageRef

It indicates the reference to the actual software
image that is represented by URL (see clause 7.1.6.5
in ETSI NFV IFA-011 [7]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

m ni nunDi sk

It indicates the minimum disk size requirement for the
EAS software (see clause 7.1.6.5 in ETSI NFV IFA-
011 [7]).

The unit is Megabyte.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

m ni nunRAM

It indicates the minimum RAM size requirement for
the EAS software (see clause 7.1.6.5 in ETSI
NFV IFA-011 [7]).

The unit is Megabyte.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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di skFor mat It indicates the disk format requirement for the EAS type: String
software (see clause 7.1.6.5 in ETSI NFV IFA-011 multiplicity: 1

(7).

isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

operati ngSystem

It indicates the operating system requirement for the
EAS software (see clause 7.1.6.5 in ETSI NFV IFA-
011 [7]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

cel | I DLi st

It represents the list of NR cells.

The cell ID, together with the gNB Identifier (using
gNBId of the parent GNBCUCPFunct i on or
GN\BDUFunct i on or Ext er nal CUCPFunct i on),
identifies a NR cell within a PLMN. This is the NR
Cell Identity (NCI). See subclause 8.2 of TS 38.300
[13].

AllowedValues: Not applicable

type: Integer
multiplicity: *
isOrdered: False
isUnique: Yes
defaultValue: None
isNullable: False

tracki ngAreal dLi st

It represents the list of tracking areas within a PLMN.

type: TAI
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

servi ngPLMN

It specifies the PLMN to be served.

type: PLMNId
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

ecsAddr ess

One or more URLs and/or IP Address(es) of ECS(s)
(See TS 23.558 [2)).
allowedValues: N/A

type: String
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

provi derldentifier

The identifier of the ECSP that provides the ECS
(See TS 23.558 [2]).
allowedValues: N/A

type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

eDNConnecti onl nfo

It defines the set of information needed to connect to
an EDN.

type:
EDNConnectioninfo
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

eDNSer vi ceAr ea

This parameter defines the service location for the
EDN (see clause 7.3.3.4in TS 23.558 [2]).

type: ServingLocation
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ednl dentifier

The identifier of the edge data network (See TS
23.558 [2)).

allowedValues: N/A

type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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affinityAnti Affinity This parameter defines the affinity and anti- type: AffinityAntiAffinity
requirements of the EAS with other EAS on the same | multiplicity: 1
EDN. isOrdered: N/A
isUnique:

defaultValue: None
isNullable: False

af fi ni t yEAS

This parameter defines the EAS identifier with which
the affinity is required.

type: String
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

anti AffinityEAS

This parameter defines the EAS identifier with which
the anti-affinity is required.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

serviceContinuity

This parameter defines if the service continuity is
required by the EAS. If the value is TRUE, the EAS
will be deployed with an EES supporting service
continuity.

type: Boolean
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: False
isNullable: False

vi rt ual Resour ce

This parameter defines the virtual resource
requirements of an EAS.

type: VirtualResource

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

vi rtual Menory

It indicates the minimum virtual memory size
requirements for EAS in megabytes. (see clause
7.1.9.3.2.2in ETSI NFV IFA-011 [7]).

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

vi rtual Di sk

It indicates the minimum virtual disk storage
requirement for the EAS (see clause 7.1.9.4.3.2 in
ETSI NFV IFA-011 [7]).

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

vi rtual CPU It indicates the virtual CPU requirement for the EAS type: String
(see clause 7.1.9.2.3.2 in ETSI NFV IFA-011 [7]). multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
eESAddr ess One or more URLs and/or IP Address(es) of EES(s) | type: String
(See TS 23.558 [2]). multiplicity: 1..*

allowedValues: N/A

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

eESl dentifier

It identifies the EES, see 3GPP TS 23.558.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

eASFunct i onRef

This is the DN of EASFuncti on.

allowedValues: DN of the EASFuncti on MJ .

type: DN
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False
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servi ceConti nui tySupp | This parameter defines whether the EES supports type: Boolen
ort service continuity, see 3GPP TS 23.558 multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False
eESser vi ngLocat i on It defines the serving location for an EES. type: ServingLocation
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

eESAddr ess One or more URLs and/or IP Address(es) of EES(s) | type: String
(See TS 23.558 [2]). multiplicity: 1..*
isOrdered: False
allowedValues: N/A isUnique: True

defaultValue: None
isNullable: False

eESFunct i onRef This is the DN of EESFunct i on. type: DN
multiplicity: 1..*
allowedValues: DN of the EESFunct i on MO . isOrdered: False

isUnique: True
defaultValue: None
isNullable: False

aCl D I dentifies the AC(s) that can be served by the EAS type: String

(See TS 23.558 [2]). multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None

allowedValues: N/A

isNullable: False
eASPr ovi der Theidentifier of the ASP that providesthe EAS (See | type: String
TS23.558[2)]). multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A
defaultValue: None
isNullable: False
eASdescri ption Human-readable description of the EAS (See TS type: String
23.558[2]). multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A
defaultValue: None
isNullable: False
eASSchedul e The availability schedule of the EAS (e.g. time type: Duration
windows) (See TS 23.558 [2]). multiplicity: 1
isOrdered: N/A
isUnique: N/A
. defaultValue: None
allowedValues: N/A isNullable: False
startTi me It defines the start time of the duration for whichthe | type: DateTime
EASisavailable. multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A
defaultValue: None
isNullable: False
endTi ne It defines the send time of the duration for which the | type: DateTime
EASisavailable. multiplicity: 1
isOrdered: N/A
isUnique: N/A
. defaultValue: None
allowedValues: N/A iSNullable: False
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eASGeogr aphi cal Servi ¢ | Thegeographical service areathat the EAS serves. type: GeoLoc
eAr ea ACsin UEsthat are located outside that area shall multiplicity: 1..*

not be served (See TS 23.558 [2]).

allowedValues: N/A

isOrdered: False
isUnique: True
defaultValue: None

area shall not be served. (See TS 23.558 [2]).

allowedValues: N/A

isNullable: False
eASTopol ogi cal Servi ce | The EAS serves UEsthat are connected to the Core | type: . .
Area Network from one of the cellsincluded in this TopologicalServiceArea
service area. ACsin UEs that are located outside this | Multiplicity: 1.

isOrdered: False
isUnique: True
defaultValue: None

allowedValues: N/A

isNullable: False
eASSer vi cePerni ssi onL | Level of service permissions e.g. trial, gold-class type: StringENUM
evel supported by the EAS (See TS 23.558 [2]). multiplicity: 1
isOrdered: N/A
Allowed Vaues: TRIAL, SILVER, GOLD isUnique: N/A
defaultValue: None
isNullable: False
eASFeat ur e Service features e.g. single vs. multi-player gaming type: String
service supported by the EAS (See TS 23.558 [2]). multiplicity: 1
isOrdered: N/A
Allowed Vaue: N/A isUnique: N/A
defaultValue: None
isNullable: False
eASSer vi ceConti nuityS | Indicates if the EAS supports service continuity or type: Boolean
upport not. This IE also indicates which ACR scenarios are | multiplicity: 1
supported by the EAS (See TS 23.558 [2]). isOrdered: N/A
isUnique: N/A
Default value: FALSE defaultValue: False
allowedValues: FALSE, TRUE isNullable: False
e ASDNAI DNAI(s) associated with the EAS. ThislE isused as | type: String
Potential Locations of Applications. It isasubset of | multiplicity: 1
the DNAI(s) associated with the EDN where the isOrdered: N/A
EAS resides. isUnique: N/A
defaultValue: None
isNullable: False

eASAvai |l abilityReport

The availability reporting period (i.e. heartbeat

type: Integer

i ngPer i od period) that indicates to the EES how often it needs | multiplicity: 1
to check the EAS's availability after a successful !SSr‘?'eredil\l')‘AA
i i isUnique:
registration (See TS 23.558 [2]). defaultvalue: None
allowedValues: N/A isNullable: False
eASSt at us The status of the EAS (e.g. enabled, disabled, etc.) type: ENUM
(See TS 23.558 [2]). multiplicity: 1
isOrdered: N/A
Allowed values: ENABLED, DISABLED isUnique: N/A
defaultValue: None
isNullable: False
reservationLocation This parameter defines the location where the type: ServingLocation
resource needs to be reserved multiplicity: 1

isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False
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resour ceReservati onRe | This parameter defines the resource requirements type:
qui r ement that needs to be reserved. ResourceReservationR
equirement
multiplicity: 1..*

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

conput eRequi r enent

This parameter defines the compute requirement for
reservation (see VirtualComputeDesc in clause
7.1.9.2.2in ETSI NFV IFA-011 [7]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

st or ageRequi r enent

This parameter defines the storaget requirement for
reservation (see VirtualStorageDesc in clause
7.1.9.2.2 in ETSI NFV IFA-011 [7]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

net wor t ki ngRequi r ermren
t

This parameter defines the networking requirement
for reservation. It is described as the connection
bandwidth in Kbit/s reserved for EAS to use.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

request edReservati onE
Xpiration

This parameter defines the MnS consumer's
requirememts for the validity period of the resource
reservation.

allowedValues: N/A

type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None

isNullable: False

resour ceReservati onSt
at us

This parameter defines the status for the reserved
resources.

type:
ResourceReservationSt
atus

multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

resourceld

It identifies areserved resource.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

reservati onSt at us

This parameter defines the status for a reserved
resource. This attribute is configured by MnS
producer and can be read by MnS consumer.

Allowed Value:
RESERVED: which means the specified resourcesis
reserved and available to be used by the ASP.

USED: which means the reserved resource is used
by ASP.

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None

isNullable: False

rel ocationTriggerlnfo

This attributes dictates the relocation trigger for the
EAS. It is a complex type which include the following
attributes.

allowedValues: N/A

type:
RelocationTriggerinfo
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: LOCKED
isNullable: False
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rel ocati onType This attribute defines if the EAS is to be relocated type: ENUM
immediately or at a future point of time. multiplicity: 1
isOrdered: N/A
AllowedValue: “IMMEDIATE”, “FUTURE”, “NO- isUnique: N/A

RELOCATION”

defaultValue: Not
isNullable: False

futuristicTriggerTine

This attribute defines a time stamp in future at which
the EAS relocation will be initiated.

allowedValues: N/A

type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

rel ocati onRej ect ByASP

A Boolean attribute which can be updated by the
ASP to indicate its disagreement with the relocation.
The value TRUE indicate that the ASP do not agree
with the relocation.

Allowed Values: NA

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: FALSE
isNullable: False

rel ocati onPolicy

This attribute described the EAS relocation policies
from the ASP.

YES: This dictates that an EAS can be relocated as
and when required

NO: This dictates an EAS cannot be relocated at all
YESWNOTIFY: This indicates that an EAS can be
relocated with a prior notification

allowedValues: "YES", "NO", “YESWNOTIFY”

Editors Note: The notification mechanism in FFS.

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

avai | abl eEdgeVirtual R
esour ces

This parameter defines the available edge virtual
resources managed by an EDN (see NfviCapacitylnfo
in clause 10.5.2.3 of ETS NFV SOL-005 [17]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

vnfdld

It indicates the identifier of the VNFD which contains
the virtual resource requirements of an EAS. (see
clause 7.1 in ETSI NFV IFA-011 [7]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

parti ci pati ngOPi D

This identifies the PO.

allowedValues: N/A

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

originatingOPi D

This identifies the OP.

allowedValues: N/A

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

federationl D

This identifies the particular federation created.

allowedValues: N/A

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

Feder ati onExpiry

This defines the time post which the federation
relationship shall expire.

allowedValues: N/A

type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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initiationTinme Date and time of the federation initiated by the type: DateTime
originating operator. multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A

defaultValue: None
isNullable: False

of f er edEDN

It provides the list of EDN that are offered by the PO.

allowedValues: N/A

type: DN
multiplicity: 1...*
isOrdered: False
isUnique: True
defaultVaisNullable:
False

accept edEDNLI st

It provides the list of EDN that are accepted by the
LO.

allowedValues: N/A

type: DN
multiplicity: 1...*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

resourceQuota

This defines the virtual resource quota assigned to
the LO by the PO as per the federation relationship.
This may be the subset of available virtual resource
(indicate with attribute

avai | abl eVi rt ual Resour ce) in the EDN. The
LO will only be authorized to reserve and use this
amount of resources.

allowedValues: N/A

type: VirtualResource
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

avai | abl eEASResour ce

This defines the available EAS in the shared EDN.
This will be the DN of EASProfile.

allowedValues: N/A

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

avai bl eEDNLi st

This defines information related with available EDN
with PO.

allowedValues: N/A

type: AvailableEDNList
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

federationl D

This defines the federation ID provided by the PO to
LO at the time of federation establishment.

allowedValues: N/A

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

reservationl D

This defines the reservation identification of the block
of reserved resources for L-OP in P-OP’s edge
network.

allowedValues: N/A

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

f eder at eECSl denti fi er

This defines the ECS that is to be shared as part of
edge federation. This will be a DN of the ECS
deployed in the participating operator domain for
edge services.

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

f eder at edPOPI denti fi er

The identifier of the participating operator

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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f eder at edECSProfil e The information related with ECS Profile. See clause | type: String
8.2.12 of [2]. multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

servedEASLI st

This defines the list of EAS(s) available with the
partner ECS. This specifies the will a DN of
EASFunction instance.

type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

servedEESLi st

This defines the list of EES(s) available with the
partner ECS. This specifies the will a DN of
EESFunction instance.

type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

shar edECSI nf o

This defines the ECS(s) belonging to P-OP that can
be used in case of roaming and federation

type: FederatedECSInfo
multiplicity: *

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

f eder at edECSI nf o

This defines the information related with shared ECS

type: FederatedECSInfo
multiplicity: *

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

avai | abl eEDN

This defines the available EDN.

type: DN
multiplicity: 1
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

eASDepl oynent Moni t or

Provides monitoring for the process of deployment of
EAS(s). The data type of this attribute is the
"ProcessMonitor" as defined in TS 28.622[4].

allowedValues: N/A

type: ProcessMonitor
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

7 Procedural Flows
7.1 Lifecycle management
7.1.1 Description

The clause contains procedures associated with lifecycle management.
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7.1.2 EAS lifecycle management

7.1.2.1 EAS deployment

7.1.2.1.1 EAS deployment by interworking with ETSI NFV MANO

Figure 7.1.2.1.1-1 depicts a procedure that describes how an ASP can consume provisioning MnS to instantiate the EAS
by interworking with ETSI NFV MANO. It is assumed that both ASP and ECSP consumers have subscribed to the
producer of provisioning MnS to receive notifications.

Asp EGP ETSI NFV MANO
Consumer of Producer of NFVO
Provisioning Mn$S Provisioning MnS

1. createMOI of EASRequirements 10C for EAS deployment

I 2. Create EASRequirements MOI
| 3. createMOI response

4. Analyse requirements to determine
actions for VNF(s) instantiation

Loop [Instantiate one or more EAS VNF(s)]

5. Request to instantiate the EAS VNF

6. Notification to indicate the result of EAS instantiation

Alt [7. VNF instantiation succeeded]
l 7.1 Create EASFunction MOI

| 7.2. notifyMOICreation of EASFunction MOI

Alt [8.1. VNF instantiation succeeded]

8.1.1.1. notifyMOIAttributeValueChanges of
EASRequirements MOI with Alt/ [8.1.1. All EAS VNF(s) were

. instantiated successfull
| ProcessM onitor.status = “FINISHED” V]

8.1.2.1. notifyMOIAttributeValueChanges of [8.1.2. Not all EAS VNF(s) were
EASRequirements MOI with instantiated successfully]
ProcessM onitor.status = “PARTIALLY_FAILED”

<

8.2.1. notifyMOIAttributeValueChanges of N [8.2. No VNF instantiation succeeded]
EASRequirements MOI with
ProcessMonitor.status = “FAILED”

Alt_J

9. Obtain the progress and results by query method]

9.1. Request to query the EASRequirements
information (DN of EASRequirements MOI)

Y

9.2. Response with the EASRequirements
information (DN of EASRequirements MOI and
_values of its attribute)

Figure 7.1.2.1.1-1: EAS deployment

1. ASP consumes the provisioning MnS with createMOI operation (see clause 11.1.1.1. in TS 28.532 [5]) for
EASRequirements |OC to request ECSP provisioning MnS producer to start the EAS VNF instantiation, where
the EASRequirements |OC as defined in clause 6.3.2.2 contains the deployment requirements and the
information of EAS deployment process, including (but not limited to) the following attributes:
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- theservice areas (i.e., geographical, or topological) where the UEs can access the edge computing service
(seeclause 7.3.3in TS 28.558 [2]).

- Software image information and virtual resource information (e.g. software image location, minimum RAM,
disk requirements) (see clause 7.1.6.5and 7.1.9 in ETSI NFV IFA-011 [7]).

- service continuity requirements (e.g. whether service continuity is required).

- Affinity/Anti-affinity: The affinity and ant-affinity requirements for the EAS with other existing EAS on the
target EDN.

- resource reservation information (i.e. reservationJobRef): reserved resource information if it has before ASP
initiating EAS deployment procedure.

- eASDeploymentMonitor

2. ECSP provisioning MnS producer creates the MOI for EASRequirements |OC.

3. ECSP provisioning MnS producer sends a response to the ASP indicating the EASRequirements MOI has been
successfully created.

4. ECSP provisioning MnS producer analyses the deployment requirements to determine which EDN and how many
EAS instance(s) should be instantiated to satisfy the deployment requirements, and downloads the EAS VNF
software image from the software image location. The EDN can be selected either by considering the individual
requirement or by grouping the multiple requirements as single selection criteria.

5. ECSP provisioning MnS producer invokes the I nstantiateNsRequest or UpdateNsRequest operation (see clause
7.3.3and 7.3.5in ETSI GSNFV-IFA 013 [6]) to request NFVO viathe Os-Ma-nfvo interface to instantiate aNS
instance including the EAS VNF instance.

6. NFV O sends a notification to ECSP provisioning MnS producer indicating the result of instantiation procedure
(see clause 7.3.3.4 and 7.3.5.4 of ETSI GS NFV-IFA 013 [6]).

7. If the VNF instantiation has been successful, then:
7.1. ECSP provisioning MnS producer creates the MOI for EASFunction |OC.

7.2. ECSP provisioning MnS producer sends notifyM Ol Creation to notify ASP about the creation of
EASFunction MOI.

8.1. If VNF instantiation were succeeded, then:
8.1.1. If all VNF instance(s) have been successfully instantiated, then:

8.1.1.1. ECSP provisioning MnS producer sends notifyM Ol AttributeV alueChanges with
processMonitor.status = “FINISHED” and eASRequirementsRef = DN of EASRequirements MOI to
notify ASP the EAS deployment was successful.

8.1.2. If not all EAS VNF(s) were instantiated successfully, then:

8.1.2.1. ECSP provisioning MnS producer sends notifyM Ol AttributeV alueChanges with
processMonitor.status = “PARTIALLY_FAILED” and eASRequirementsRef = DN of
EASRequirements MOI to notify ASP the EAS deployment was partially failed.

8.2. If no VNF instantiation succeeded, then:

8.2.1. ECSP provisioning MnS producer sends notifyM Ol AttributeV al ueChanges with processM onitor.status
=“FAILED” and eASRequirementsRef = DN of EASRequirements MOI to notify ASP about the un-
successful instantiation of the EAS.

9. The ASP may check the status and completion of the EAS deployment procedure any time by monitoring the
values of EASRequirements MOI attributes eASDeploymentMonitor by querying the values.
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9.1. The ASP sends query request to ECSP provisioning MnS producer to query the attribute value of
EASRequirements MOI to obtain the progress and result.

9.2. ECSP provisioning MnS producer sends the reponse to ASP with EASRequirements information.

7.1.2.1.2 EAS deployment by interworking with ETSI MEC

As an adternative procedure, when ASP regquesting ECSP provisioning MnS producer to deploy an EAS, the ECSP
provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see application instantiation operation in
clause 6.3.1.3in ETSI GSMEC 010-2 [15]) for EAS instantiation.

7.1.2.2 EAS termination

7.1.2.2.1 EAS termination by interworking with ETSI NFV MANO

Figure 7.1.2.2.1-1 depicts a procedure that describes how an ASP can consume provisioning MnSto terminate the EAS
VNF by interworking with ETSI NFV MANO. It is assumed that both ASP and ECSP consumers have subscribed to
the producer of provisioning MnS to receive notifications.

ASP ECSP
consumer of Producer of ETSI T\IFXIMANO
provisioning MnS provisioning MnS

1. deleteMOI of EASFunction MOI to terminate EAS VNF instance

2. deleteMOI response indicating EAS termination is ih progress

3. Request to terminate the EAS VNF

»
»

A Notification to indicate the result of EAS terminati

=}

Alt [EAS VNF termination has been successful]

5.1. delete the MOI for EASFunction I0C

A

5.2. Notification to indicate EASFunction
MOl has been deleted

5.3. Notification to indicate the deletion of [EAS VNF termination has failed]
| EASFunction MOl has failed

Figure 7.1.2.2.1-1: EAS termination

1. ASP consumes the provisioning MnS with deleteMOI (see clause 11.1.1.4. in TS 28.532 [5]) operation for
EASFunction MOI to request ECSP provisioning MnS producer to start the EAS VNF termination.

2. ECSP provisioning MnS producer sends a response to the ASP indicating that the termination operation isin
progress.

3. ECSP provisioning MnS producer invokes the TerminateNsRequest or UpdateNsRequest operation (see clauses
7.3.7and 7.3.5in ETSI GSNFV-IFA 013 [6]) to request NFVO viathe Os-Ma-nfvo interface to terminate EAS
VNF instance.

4. NFVO sends the NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of
termination procedure (see clause 7.3.12 of ETSI GS NFV-IFA 013 [6]).

5. If the VNF termination has been successful then:

5.1. ECSP provisioning MnS producer deletes the MOI for EASFunction |OC \if al the related EASFunction
MOIs have been deleted, the EASRequirement 10C shall also be deleted.

5.2. ECSP provisioning MnS producer notifies ASP about the successful termination of the EAS.
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Otherwise :

5.3. ECSP provisioning MnS producer notifies ASP about the un-successful termination of the EAS.

7.1.2.2.2 EAS termination by interworking with ETSI MEC

As an dternative procedure, when ASP requesting ECSP provisioning MnS producer to terminate an EAS instance, the
ECSP provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see application termination operation
inclause 6.3.1.7 in ETSI GS MEC 010-2 [15]) for EAS termination.

7.1.2.3 EAS modification

7.1.2.3.1 EAS modification by interworking with ETSI NFV MANO

Figure 7.1.2.3.1-1 depicts a procedure that describes how an ASP can consume provisioning MnSto modify the EAS by
interworking with ETSI NFV MANO if required. It is assumed that both ASP and ECSP consumers have subscribed to
the producer of provisioning MnS to receive notifications.

ASP ECSP
consumer of Producer of ETSI ':‘VFF\<I|C\)AANO
provisioning MnS provisioning MnS

1. ModifyMOIAtrributes of EASFunction MOI for EAS modification

2. ModifyMOIAtrributes response indicating EAS modification is in progress

opt If the the EAS VNF instance modification requirement
contains the change for the virtualized resource

3. Checks whether corresponding
VNF instance needs to be scaled

L If corresponding VNF instance needs to be modified

ref

4. Request to modify the EAS VNF instance

5. Notification to indicate the result of EAS modification|

6. Modify the MOI for EASFunction 10C

7.Response to EASFunction MOI have been
_modified

Figure 7.1.2.3.1-1: EAS modification procedure

1. ASP consumes the provisioning MnS with modifyM Ol Attributes operation (see clause 11.1.1.3. in TS 28.532 [5])
for EASFunction MOI to request ECSP management system provisioning MnS producer to modify the EAS
VNF instance.

2. ECSP management system provisioning MnS producer sends a response to the consumer indicating that the
modification operation isin progress.

3. If EAS instance to be modification contains virtualized part, checks whether corresponding V NF instance needs
to be modified to satisfy the modification related requirements.

4. If corresponding VNF instance needs to be modified, ECSP provisioning MnS producer invokes
theUpdateNsReguest operation (see clause 7.3.5in ETSI GS NFV-1FA 013 [6]) to request NFVO viathe Os-
Ma-nfvo interface to modify the virtualized resource of the EAS VNF instance.

5. NFV O sends the NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of
modification procedure (see clause 7.3.12 of ETSI GS NFV-1FA 013 [6]).

6. ECSP provisioning MnS producer modifies the MOI for EASFunction |OC.

7. ECSP management system provisioning MnS producer response the consumer about the modification of the EAS.
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7.1.2.3.2 EAS madification by interworking with ETSI MEC

As an dternative procedure, when ASP requesting ECSP provisioning MnS producer to modify an EAS, the ECSP
provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see clause 6.3.1.4 in ETSI GS MEC 010-2
[15]) for EAS modification.

7.1.2.4 EAS query

7.1.24.1 EAS query by interworking with ETSI NFV MANO

Figure 7.1.2.4.1-1 depicts a procedure that describes how an ASP can consume provisioning MnS query the EAS by
interworking with ETSI NFV MANO if required. It is assumed that both ASP and ECSP consumers have subscribed to
the producer of provisioning MnS to receive notifications.

ASP

consumer of
provisioning MnS

Producer of
provisioning Mn$S

ECSP

1.getMOIAttributes of EASFunction MOI to query the EAS
instance

3.Respones for query the EAS instance

2. Query the EASFunction MOI

Figure 7.1.2.4.1-1: EAS query procedure

1. ECSP provisioning MnS Producer receives a query request (this will use getM Ol Attributes operation defined in
3GPP TS 28.532[5]) with objectlnstance of the existing EA SFunction MOI, scope, and list of attributes of
EASFunction IOC. The list of attributes identifies the attributes to be returned by this operation.

2. Based on the request, ECSP provisioning MnS producer gueries the concrete EASFunction MOI

3. MnS Producer sends a response to the MnS consumer with objectClass, objectlnstance, status (e.g. succeed or
failed), and list of [Attribute, Value] related to EAS instance as defined in clause 6.4 (e.g. eASAddress).

7.1.24.2 EAS query by interworking with ETSI MEC

As an aternative procedure, when ASP requesting ECSP provisioning MnS producer to query an EAS, the ECSP
provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see clause 6.3.1.5in ETSI GS MEC 010-2

[15]) for EAS query.

7.1.25 EAS instantiation triggered by measurement data

Figure 7.1.2.5-1 depicts a procedure to support the use case described in clause 5.1.13a EAS discovery failure that
utilized measurement data to trigger EAS instantiation.
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ECSP

{MnF of PLMN

Consumer ECSP

(MnF of
provisioning)

{MnF of

{ASP or ECSP) performance L
provisioning)

assurance)

T. Coltect EAS discovery faifure
measurement data

2. Determine whether an EAS VNH
needs to be instantiated

A

Aly J [3. EAS VNF is instantiated]

3.a Instantiate a new EAS VNF

4. Configure registration related information at EAS

5. Connect EAS to 5GC NFs

Figure 7.1.2.5-1: EAS instantiation triggered by measurement data

1. The consumer utilizes the procedure described in clause 7.2.2 to request MnF for performance assurance for EES
to request MnF for performance assurance for EES to collect EAS discovery failure measurements from the EES
(see clause 5.15.1.3in TS 28.552 [10], containing subcounters based on EAS Discovery Filter (see table 8.5.3.2-
2inTS23.558[2]), e.g. UE location and EAS type.

2. The consumer determines whether an EAS VNF needs to be instantiated, based on the information in the
measurement data, including number of EAS discovery failures under certain conditions (see clause 5.15.1.3 in
TS28.552[10], eg. UE locations (i.e., cell ID), EAS service area and EAS types, and the number of UEsin a
cell.

3. If anew EAS VNF should be instantiated, then

3.aThe consumer utilizes the procedure described in clause 7.1.2.1 to instantiate the new VNF instance based on
the information in the measurement data.

4. The consumer utilizes the procedure described in clause 7.4.2 to configure the EAS with the information needed
for EASto register to EES.

5. ECSP MnF of provisioning, acting as the consumer, utilizes the procedures described in clause 7.4.3 and 7.4.4 to
request PLMN MnF of provisioning, acting as the producer, to connect the EAS to 5GC NFs.

7.1.2.6 EAS Relocation
Figure 7.1.2.5-1 depicts a procedure for EAS Relocation.
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‘ ECSP/ASP as Provisioning ‘

MnS ansumer ‘ Provisioning MnS Producer ‘

2. Decide to relocate the EAS

‘ 1. EAS Deployment Process

4-3. NotifyMOIAttributeValueChange() Request—

————4. modifyMOIAttribute (} Request———

4—5 modifyMOlAttribute () Response————

I
6. EDN Selection
I

7. EAS Termination followed by
Deployment

I
|
I
I
|
I
I
|
|
I
I
|
I
I
|
I
I
i
I
| !

! 8.. Update relocationTriggerinfo
|

I

I

|

I

I

|

|

I

I

|

I

I

|

I

I

|

I

I

Figure 7.1.2.6-1: EAS Relocation

1. EASisdeployed as per the procedures defined in clause 7.1.2.1. The reallocation policies are created as part of
the deployment procedures.

2. The producer decidesto relocate the EAS.

3. Producer sends the natification to the authorized subscriber (e.g ASP, EES) indicating the updating of the
attributet ri gger Type.

4. If the ASP decides not to allow for relocation based on itsinternal policies. The ASP will send
modifyM Ol AttributeChange to update the value of the attributer el ocat i onRej ect ByASP to TRUE.

5. The producer sends the response.
6. The producer selects the appropriate EDN to relocate the EAS.

7. The producer will then follow EAS termination (from source EDN) and EAS deployment (on Target EDN) as
defined in clauses 7.1.2.1 and 7.1.2.2 respectively.

8. Thevauesof theattributet ri gger Type are set to defaults as defined in clause 6.3.20.

7.1.2.7 EAS resource reservation

Figure 7.1.2.7-1 depicts a procedure for EAS resource reservation.
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MnS consumer | ECSP Management system ETSI NFV MANO

1. EAS Resource reservation Job creation request
(EASResourceReservation]ob creation)

I >
| 2.Resource reservation Job creation response !
| (DN of EASResourceReservationjob) |
| | 3. Create and configure
! | EASResourceReservationjob instance and
i | start resource reservation progress.
: ! This includes reserving the resources in an
i | appropriate EDN.
I |
| <o
i ref i
| 4. Resources reservation by interworking with ETSI NFV MANO
I
| | 5.If networking requirement is included
I i inthe EAS Resource reservation Job
| | creation request, reservation of network
[ I connection between UPF and the reserved
| | resources is required.
| <
:_' 6. Notify progress |
™ 1
. 7. Final conclusion X
i i
opt / [if the consumer wants to know the progress] |
| 8. EASResourceReservationjob query request o

| 9.Read corresponding information of

EASResourceReservationob instance

—————————— 1

10. EASResourceReservationjob query response

i
-

opt 4J [if the consumer on longer reqires the reserved :resources]
11. EASResourceReservation|ob delete request ‘:

o

! 12.delete the reserved resources by
interworking with ETSI NFV MANO

|
== m————— o)

13 EASResourceReservationjob delete response !

-
-

A

MnS consumer ECSP Management system ETSI NFV MANO

Figure 7.1.2.7-1: EAS resource reservation

1. ECSP management system receives a EAS resource reservation job creation request (createM Ol operation for
EA SResourceReservationJob), the EA SResourceReservationJob contains the following attributes:

- Location at which the resources are to be reserved;

- Resource for reservation, including virtual compute, virtual storage and virtual network resources;
- expiration time;

- resource reservation status.

2. ECSP management system sends the EA SResourceReservationJob creation response to the MnS consumer (ASP
or L-OP) for the received Job DN.

3. ECSP management system creates the EA SResourceReservationJob instance and configures the attribute from
the request and ECSP management system starts the executing the resource reservation process. Thisincludes
reserving the resourcesin an appropriate EDN.
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4. ECSP management system requests resource reservation by interworking with ETSI NFV MANO (based on the
information contained in the EA SResourceReservationJob creation request e.g. reservationL ocation,
resourceReservationRequirement to initiate Instantiate NS operation in an appropriate EDN. See clause 7.3.3in
ETSI GSNFV-IFA 013 [6]).

5. If networking requirement isincluded in the EAS Resource reservation Job creation request, reservation of
network connection between UPF and the reserved resourcesis required (following the procedure as described in
clause 7.4.4).

6. Response with the progress of EASResourceReservationJob instance creation.
7. ECSP management system sends the final notification with the status of EASResourceReservationJob instance.

8-10. Once after step 2, the MnS consumercan send query request to ECSP management system any time, to know
and receive the status of EA SResourceReservationJob instance.

11-13. the MnS consumer (ASP or L-OP) can request to delete the EA SResourceReservationJob any time and the

ECSP management system del etes the EA SResourceReservationJob and sends response to ASP (interworking
with ETSI NFV MANO isrequired).

7.1.3 ECS lifecycle management

7.1.3.1 ECS deployment

Figure 7.1.3.1-1 shows that the PLMN operator or ECSP as the consumer requests the ECS instantiation viathe
provisioning MnS.
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PLMN operator or ECSP as Provisioning Mn$S
Provisioning I\(InS Consumer Proyider

|
1. CreateECS request (Creﬁ}teMOl)
Ll

|
2. CreateECS response indi‘cating that the instantiation is in progress
1

|
|
|
|
opt |
|
[If ECS instance to be créated contains virtualized part]
|
|

3. Derive the requirements
for ECS VNF instance
)

k
I
opt I
|
If ECS VNF Package n}eeds to be on-boarded and changed
Ref

|
}
|
3a. ECS VNF Rackage Lifecycle Management
|
|
|
|

Ref

|
3b. ECS VNF Lifecycle Management Procedure
|

|
|
|
I
|
|
|
[P
<«
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
opt i
VNF instantiatio+ has failed }
|
4. In case of ECS VNF instantiation failure, a Notification to
indicate the creation of ECSFun‘:tion instance has failed

|
|
|
|
|
|
e
la
|
|
|
|
|
|

|
|
|
|
|
I
opt |
|

\ —
5a. Create the MOI of ECS instance
|

VNF instantiation has succeeded

|
5b. In case of ECS VNF instanqiation success, a Notification
to indicate the ECSFunction instance has been created

i Yt

Figure 7.1.3.1-1: ECS deployment procedure

1. Provisioning MnS Producer receives arequest (this will use createM Ol operation defined in 3GPP TS 28.532 [5])
with ECS related requirements. The following are the list of requirements, which can be provided with the
request as part of attributeListIn parameter of createM Ol operation.

a. ecsAddress: the URLs and/or 1P Address(es) of ECS.
b. providerldentifier: Identifying the ECSP that provides the ECS.
2. Provisioning MnS Producer returns a response indicating that the instantiation operation isin progress.

3. The NF instance creation procedure as described in clause 7.10 of [5] is reused to instantiate the ECS VNF
instance with the requirements captured in the ECSFunction |OC.

4. In case of ECS VNF instantiation failure, a Notification to indicate the creation of ECSFunction instance has
failed.

5. In case of ECS VNF instantiation success, the producer creates the MOI (Managed Object Instance) for
ECSFunction 10C. The MOI shall contain attributes as defined in ECSFunction |OC. The Provisioning MnS
Producer sends a Notification to indicate the ECSFunction instance has been created.
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7.1.3.2 ECS termination

Figure 7.1.3.2-1 shows that the PLMN operator or ECSP as the consumer requests the ECS termination via the
provisioning MnS.

PLMN operator or ECSP as Provisioning MnS Provisioning MnS
Provisioning I\(InS Consumer Proyider Proyider

|
1.deleteMOI of ECSFunction l\ﬁpl to terminate ECS VNF instance
Ll

|
2. deleteMOI response indicating ECS termination is in progress
1

A

3. Request to terminate the ECS VNF

ECS termination

A

|
|
|
|
|
|
}
|
! 4.Notification to indicate the result of
|
|
!
|
|
|
T
|

o i Alt [ECS VNF termination has been successful]
5.2.Notification to I—y—/

indicate ECSFunction

| 5.1. delete the MOI for ECSFunction 10C
MOI has been deleted |
|
|

e T
[ECS VNF termination has failed]

5.3.Notification to indicate
the delete of ECSFunction
MOI has failed

g
<
)

|
|
|
!
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|
4
|
|

|
|
|
|
|
|
|
|
|
1
|
|

Figure 7.1.3.2-1: ECS termination procedure

1. PLMN operator or ECSP consumes the provisioning MnS with deleteM Ol operation (see clause 11.1.1.4.in TS
28.532 [5]) for ECSFunction MOl to request ECSP management system provisioning MnS producer to terminate
the ECS VNF instance.

2. ECSP management system provisioning MnS producer sends a response to the consumer indicating that the
termination operation isin progress.

3. ECSP management system provisioning MnS producer invokes the TerminateNsReguest or UpdateNsReguest
operation (see clause 7.3.7 and 7.3.5in ETSI GS NFV-IFA 013 [6]) to request NFVO via the Os-Ma-nfvo
interface to terminate ECS VNF instance.

4. NFV O sendsthe NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of
termination procedure (see clause 7.3.12 of ETSI GS NFV-1FA 013 [6]).

5. If the VNF termination has been successful then:
5.1. ECSP management system provisioning MnS producer deletes the MOI for ECSFunction 10C.

5.2. ECSP management system provisioning MnS producer notifies the consumer about the successful
termination of the ECS.

Otherwise :

5.3. ECSP management system provisioning MnS producer notifies the consumer about the un-successful
termination of the ECS.

7.1.3.3 ECS modification

Figure 7.1.3.3-1 shows that the PLMN operator or ECSP as the consumer requests the ECS modification viathe
provisioning MnS.
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Figure 7.1.3.3-1: ECS modification procedure

1. PLMN operator or ECSP consumes the provisioning MnS with modifyM Ol Attributes operation (see clause
11.1.1.3.in TS 28.532 [5]) for ECSFunction MOI to request ECSP management system provisioning MnS
producer to modify the ECS VNF instance.

2. ECSP management system provisioning MnS producer sends a response to the consumer indicating that the
modification operation isin progress.

3. If ECSinstance to be maodification contains virtualized part, checks whether corresponding V NF instance needs to
be modified to satisfy the modification related requirements.

4. If corresponding VNF instance needs to be modified, ECSP management system provisioning MnS producer
invokes the updateN sRequest operation (see clause 7.3.5in ETSI GS NFV-IFA 013 [6]) to request NFVO via
the Os-Ma-nfvo interface to modify the virtualized resource of ECS VNF instance.

5. NFVO sends the NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of
modification procedure (see clause 7.3.12 of ETSI GS NFV-1FA 013 [6]).

6. ECSP management system provisioning MnS producer modifies the MOI for ECSFunction 10C.

7. ECSP management system provisioning MnS producer response to consumer about the modification of the ECS
instance.

7.1.3.4 ECS query

Figure 7.1.3.4-1 shows that the PLMN operator or ECSP as the consumer requests the ECS query viathe provisioning
MnS.
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PLMN operator or ECSP as Provisioning Mn$S
Provisioning MnS Consumer Provider

1.getMOIAttributes of ECSFunction MOI to query the ECS instance

>

2. Query the ECSFunction MOI

3.Respones for query the ECS instance

«

Figure 7.1.3.4-1: ECS query procedure

1. ECSP provisioning MnS Producer receives a query request (this will use getM Ol Attributes operation defined in
3GPP TS 28.532[5]) with objectinstance of the existing ECSFunction MOI, scope, and list of attributes of
ECSFunction 10C. Thelist of attributes identifies the attributes to be returned by this operation.

2. Based on the request, ECSP provisioning MnS producer queries the concrete ECSFunction MOI

3. MnS Producer sends a response to the MnS consumer with objectClass, objectlnstance, status (e.g. succeed or
failed), and list of [Attribute, Vaue] related to ECS instance which is defined in clause 6.4(e.g.
providerldentifier).

7.1.4 EES lifecycle management

7.14.1 EES deployment

Figure 7.1.4.1-1 shows that the PLMN operator or ECSP as the consumer requests the EES instantiation viathe
provisioning MnS.
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Figure 7.1.4.1-1: EES deployment procedure

1. Provisioning MnS Producer receives arequest (thiswill use createM Ol operation defined in 3GPP TS 28.532
[5]) with EES related requirements. The following are the list of requirements, which can be provided with the
reguest as part of attributeListln parameter of createM Ol operation.

a. EDN identifier: Identifying the EDN to contain the EESin.

b. EASidentifier: Identifying thelist of EAS registered with the EES. Thisis optional depending on the
availability of the EAS.

2. Provisioning MnS Producer returns a response indicating that the instantiation operation isin progress

3. The NF instance creation procedure as described in clause 7.10 of [5] is reused to instantiate the EES VNF
instance with the requirements provided in the instantiation request.
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4. In case of EES VNF instantiation failure, a Notification to indicate the creation of EESFunction instance has
failed.

5. In case of EES VNF instantiation success, the producer creates the MOI (Managed Object Instance) for
EESFunction IOC. The MOI shall contain attributes as defined in EESFunction 10C. The Provisioning MnS
Producer sends a Notification to indicate the EESFunction instance has been created.

7.1.4.2 EES termination

Figure 7.1.4.2-1 shows that the PLMN operator or ECSP as the consumer requests the EES termination via the
provisioning MnS.

PLMN operator or ECSP as Provisioning Mn$S Provisioning Mn$S
Provisioning h(InS Consumer Proyider Proyider

|

1.deleteMOI of EESFunction l\ﬁpl to terminate EES VNF instance
L]
|

2. deleteMOI response indicating EES termination is in progress
1

g
<

3. Request to terminate the EES VNF

EES termination

P
)

|
|
|
|
|
|
i
! 4.Notification to indicate the result of
|
|
|
|
|
T
|

Alt_J [EES VNF termination has been successful]

5.2.Notification to
5.1. delete the MOI for EESFunction 10C

indicate EESFunction |
MOI has been deleted |
|
|

A

5.3.Notification to indicate
the delete of EESFunction
MOI has failed

)
)

Figure 7.1.4.2-1: EES termination procedure

1. PLMN operator or ECSP consumes the provisioning MnS with deleteM Ol operation (see clause 11.1.1.4.in TS
28.532 [5]) for EESFunction MOI to request ECSP management system provisioning MnS producer to terminate
the EES VNF instance.

2. ECSP management system provisioning MnS producer sends a response to the consumer indicating that the
termination operation isin progress.

3. ECSP management system provisioning MnS producer invokes the TerminateNsRequest or UpdateNsRequest
operation (see clauses 7.3.7 and 7.3.5in ETSI GS NFV-IFA 013 [6]) to request NFVO via the Os-Ma-nfvo
interface to terminate EES VNF instance.

4. NFV O sendsthe NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of
termination procedure (see clause 7.3.12 of ETSI GS NFV-1FA 013 [6]).

5. If the VNF termination has been successful then:
5.1. ECSP management system provisioning M nS producer deletes the MOI for EESFunction |OC.

5.2. ECSP management system provisioning MnS producer notifies the consumer about the successful
termination of the EES.

Otherwise :
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5.3. ECSP management system provisioning MnS producer notifies the consumer about the un-successful
termination of the EES.

7.1.4.3 EES modification

Figure 7.1.4.3-1 shows that the PLMN operator or ECSP as the consumer requests the EES modification viathe
provisioning MnS.

PLMN operator or ECSP as Provisioning Mn$S Provisioning Mn$S
Provisioning MinS Consumer Provider Provider

1. ModifyMOIAtrributes of EESFuncti@! MOl for EES modification
>
|
2. ModifyMOIAtrributes response indicpting EES modification is in progress|
i
bl 1

opt :

[If EES instance to Be modification contains virtualized part]

|
3. Checks whethdr co responding I
VNF instance nedds t be scaled |
| |

|

|

opt
[
1
T

If corresponding VNF instance needs to be modified
Ref

4.Request to modify the EES VNF:instance
!
»

| 5.Notification to indicate the result of the EES
modification |

j__"_ﬂ_

6. modify the MOI for EESFunction 10C

7. Response to EESFunction MOl have qeen modified

>
Ml 1

Figure 7.1.4.3-1: EES modification procedure

1. PLMN operator or ECSP consumes the provisioning MnS with modifyM Ol Attributes operation (see clause
11.1.1.3.in TS 28.532 [5]) for EESFunction MOl to request ECSP management system provisioning MnS
producer to modify the EES VNF instance.

2. ECSP management system provisioning MnS producer sends a response to the consumer indicating that the
modification operation isin progress.

3. If EESinstance to be modification contains virtualized part, checks whether corresponding VNF instance needs to
be modified to satisfy the modification related requirements.

4. If corresponding VNF instance needs to be modified, ECSP management system provisioning MnS producer
invokes the updateNsRequest operation (see clause 7.3.5in ETSI GSNFV-IFA 013 [6]) to request NFVO via
the Os-Ma-nfvo interface to modify the virtualized resource of EES VNF instance.

5. NFV O sends the NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of
modification procedure (see clause 7.3.12 of ETSI GS NFV-1FA 013 [6]).

6. ECSP management system provisioning MnS producer modifies the MOI for EESFunction |OC.

7. ECSP management system provisioning MnS producer response to consumer about the modification of the EES
instance.
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7144 EES query

Figure 7.1.4.4-1 shows that the PLMN operator or ECSP as the consumer requests the EES query viathe provisioning
MnS.

PLMN operator or ECSP as Provisioning MnS
Provisioning MnS Consumer Provider

1.getMOIAttributes of EESFunction MOI to query the EES instance

»
>

2. Query the EESFunction MOI

3.Respones for query the EES instance

<

Figure 7.1.4.4-1: EES query procedure

1. ECSP provisioning MnS Producer receives a query request (this will use getM Ol Attributes operation defined in
3GPP TS 28.532[5]) with objectlnstance of the existing EESFunction MOI, scope, and list of attributes of
EESFunction I0C. Thelist of attributes identifies the attributes to be returned by this operation.

2. Based on the request, ECSP provisioning MnS producer queries the concrete EESFunction MOI

3. MnS Producer sends a response to the MnS consumer with objectClass, objectlnstance, status (e.g. succeed or

failed), and list of [Attribute, Value] related to EES instance which is defined in clause 6.4(e.g.
eESservingLocation).

7.2 Performance assurance

7.2.1 Description

The clause contains procedures associated with performance assurance.
1.2.2 EAS performance assurance

7221 Measurement collection via performance job control

Figure 7.2.2.1-1 depicts a procedure that describes how an ASP can consume performance assurance MnS to collect the
EAS measurements via performance job control.
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ASP ECSP
Consumer of Producer of
performance performance

assurance MnS assurance MnS

1. createMeasurementJob operation to create a PM job to collect EAS measurments

L

2. createMeasurementJob with output parameters jobld to indicate the PM job

<

Alt [Performance file reporting service]

3.1. subscribe operation to receive notifications

3:2. notifyFileReady operation to Indicate EAS performance data file is ready

3.3. Fetch the EAS performance data files

[Performance data streaming service]

3.4. establishStreamingConnection operation to establish a streaming connectioh

:3.5. reportStreamData operation to receive EAS streaming data

Figure 7.2.2.1-1: Measurement collection via performance job control

1. ASP, asthe consumer of performance assurance MnS, consumes the measurement job control MnS with
cr eat eMeasur enent Job operation (see TS 28.550 [8]) to request ECSP management system, as the producer
of performance assurance MnS, to collect EAS measurements. The cr eat eMeasur enent Job operation also
includes a reportingM ethod attribute to indicating the report method (i.e., performance data file or by
performance data streaming).

2. ECSP management system returns the output parameter with jobld to indicate the PM job been created.
3. If thisPM job is based on performance file reporting service, then

3.1. ASPinvokesthe subscri be operation (see clause 12.6.1.1.1in TS 28.532 [5]) to subscribe to receive
notifications from the ECSP management system.

3.2. ECSP management system sendsanot i f yFi | eReady notification (see clause 11.6.1.1in TS 28.532 [5]) to
ASP to indicate the performance datafile is ready.

3.3. ASP fetches the EAS measurement data from the MnS producer.
Otherwise (performance data streaming service)

3.4. ECSP management system invokes the est abl i shSt r eani ngConnect i on operation (see clause 11.5.1.1
in TS 28.532 [5]) to establish a streaming connection with ASP for sending the streaming data.

3.5 ECSP management system collects the EAS measurement data and invokesther eport St r eanDat a
operation (see clause 11.5.1.3in TS 28.532 [5]) to send the streaming datato ASP.

7222 Measurement collection via configurable measurement control

Figure 7.2.2.2-1 depicts a procedure that describes how an ASP can consume performance assurance MnS to collect the
EAS measurements via configurable measurement control.
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ECSP
Producer of
provisioning MnS

ASP
Consumer of
provisioning MnS

1. createMol operation to create a PerfMetricJob MOI to collect EAS measurments

»

2. createMO! with output parameters indicating the measurement job

Alt [Performance file reporting service]

3.1. subscribe operation to receive notifications

3.2. notifyFileReady operation to Indicate EAS performance data file is ready

3.3. Fetch the EAS performance data files

[Performance data streaming service]

3.4. establishStreamingConnection operation to establish a streaming connectipn

<« 3:5: reportStreamData operation to receive EAS streaming data

Figure 7.2.2.2-1. Measurements collection via configurable measurement control

1. ASP, asthe consumer of provisioning MnS, consumes the provisioning MnS with cr eat eMJ  operation for
PerfMetricJob 10C to request ECSP management system, as the producer of provisioning MnS, to collect
EAS measurements. The Per f Met ri cJob MOI includes a ReportingCtrl attribute (See clause 4.3.33in TS
28.622 [4]) to indicating the report method (i.e., performance data file or by performance data streaming).

2. ECSP management system returns the output parameter with jobld to indicate the PM job been created.
3. If thisPM job is based on performance file reporting service, then:

3.1. ASPinvokesthe subscri be operation (see clause 12.6.1.1.1in TS 28.532 [5]) to subscribe to receive
notifications from the ECSP management system.

3.2. ECSP management system sendsanot i f yFi | eReady notification to ASP to indicate the performance data
fileisready.

3.3. ASP fetches the EAS measurement data from the MnS producer.
Otherwise (performance data streaming service)

3.4. ECSP management system invokes the est abl i shSt r eami ngConnect i on operation to establish a
streaming connection with ASP for sending the streaming data.

3.5. ECSP management system collects the EAS measurement data and invokesther eport St r eanDat a
operation to send the streaming datato ASP.

7.2.3 5GC NF measurements to evaluate EAS performance

7231 Measurement collection via performance job control

Figure 7.2.3.1-1 depicts a procedure that describes how an ECSP management system can consume performance
assurance MnSto collect the 5GC NF measurements from PLMN management system via performance job control.
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ECSP PLMN
Consumer of Producer of
performance performance

assurance MnS assurance MnS

1. createMeasurementJob operation to create a PM job to collect 5GC NF measurments

L

2. createMeasurementJob with output parameters jobld to indicate the PM job

<

Alt [Performance file reporting service]

3.1. subscribe operation to receive notifications

»

:3.2. notifyFileReady operation to Indicate 5GC NF performance data file is ready

3.3. Fetch the 5GC NF performance data files

[Performance data streaming service]

3.4. establishStreamingConnection operation to establish a streaming connectioh

:3.5. reportStreamData operation to receive 5GC NF streaming data

Figure 7.2.3.1-1: Measurements collection via performance job control

1. ECSP management system, as the consumer of performance assurance MnS, consumes the measurement job
control MnSwith cr eat eMeasur enent Job operation (see TS 28.550 [8]) to request PLMN management
system, as the producer of performance assurance MnS, to collect 5GC NF measurements that may impact EAS
performance. Thecr eat eMeasur enent Job operation also includes a reportingMethod attribute to indicating
the report method (i.e., performance datafile or by performance data streaming).

2. PLMN management system returns the output parameter with jobld to indicate the PM job been created.
3. If thisPM job is based on performance file reporting service, then

3.1. ECSP management system invokesthe subscri be operation (see clause 12.6.1.1.1in TS 28.532 [5]) to
subscribe to receive notifications from the PLMN management system.

3.2. PLMN management system sendsanot i f yFi | eReady nhotification to ECSP management system to
indicate the performance data file is ready.

3.3. ECSP management system fetches the 5GC NF measurement data from the M nS producer.
Otherwise (performance data streaming service)

3.4. ECSP management system invokes the est abl i shSt r eanmi ngConnect i on operation to establish a
streaming connection with ECSP management system for sending the streaming data.

3.5 PLMN management system collects the measurement data and invokes ther eport St r eanDat a operation
to send the 5GC NF streaming data to ECSP management system.

7.2.3.2 Measurement collection via configurable measurement control

Figure 7.2.3.2-1 depicts a procedure that describes how an ECSP management system can consume performance
assurance MnSto collect the 5GC NF measurements from PLMN management system via configurable measurement
control.
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PLMN
Producer of
provisioning MnS

ECSP
Consumer of
provisioning MnS

1. createMol operation to create a PerfMetricJob MOI to collect 5GC NF measurments

»

2. createMO! with output parameters indicating the measurement job

Alt [Performance file reporting service]

3.1. subscribe operation to receive notifications

»

3:2. notifyFileReady operation to Indicate 5GC NF performance data file is read

3.3. Fetch the 5GC NF performance data files

[Performance data streaming service]

3.4. establishStreamingConnection operation to establish a streaming connectipn

Y
w
n

. reportStreamData operation to receive 5GC NF streaming data

Figure 7.2.3.2-1. Measurement collection via configurable measurement control

1. ECSP management system, as the consumer of provisioning MnS, consumes the provisioning MnS with
creat eMd operation for Per f Met ri cJob 10C to request PLMN management system, as the producer of
provisioning MnS, to collect 5GC NF measurements that may impact EAS performance. The Per f Met ri cJob
MOI includes a ReportingCitrl attribute (See clause 4.3.33in TS 28.622 [4]) to indicating the report method (i.e.,
performance data file or by performance data streaming).

2. PLMN management system returns the output parameter with jobld to indicate the PM job been created.
3. If thisPM job is based on performance file reporting service, then

3.1. ECSP management system invokesthe subscri be operation (see clause 12.6.1.1.1in TS 28.532 [5]) to
subscribe to receive notifications from the PLMN management system.

3.2. PLMN management system sendsanot i f yFi | eReady nhotification to ECSP management system to
indicate the performance data fileis ready.

3.3. ECSP management system fetches the 5GC NF measurement data from the MnS producer.
Otherwise (performance data streaming service)

3.4. ECSP management system invokesthe est abl i shSt r eani ngConnect i on operation to establish a
streaming connection with ECSP management system for sending the streaming data.

3.5. PLMN management system collects the measurement data and invokesther epor t St r eanDat a operation
to send the 5GC NF streaming data to ECSP management system.

7.2.4 ECS performance assurance

7.24.1 Measurement collection via performance job control

The mechanism used for collecting EAS measurements, as defined in clause 7.2.2.1, via performance job control are
used for collecting ECS measurements too. ECSP consumer can regquest ECSP management system for collecting ECS
measurements using measurement job control MnS with createM easurementJob operation (see TS 28.550 [8]). The
measurements are delivered to the consumer either using File data reporting service or Streaming data reporting service
asdefined in [5].
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7.2.4.2 Measurement collection via configurable measurement control

The mechanism used for collecting EAS measurements, as defined in clause 7.2.2.2, via configurable measurement
control are used for collecting ECS measurements too. ECSP consumer can request ECSP management system for
collecting ECS measurements using cr eat eMd  operation for Per f Met ri cJob IOC [4]. The measurements are
delivered to the consumer either using File data reporting service or Streaming data reporting service as defined in [5].

7.2.5 EES performance assurance

7.25.1 Measurement collection via performance job control

The mechanism used for collecting EAS measurements, as defined in clause 7.2.2.1, via performance job control are
used for collecting EES measurements too. Any management consumer can request for collecting EES measurements
using measurement job control MnS with createM easurementJob operation (see TS 28.550 [8]). The measurements are
delivered to the consumer either using File data reporting service or Streaming data reporting service as defined in [5].

7.25.2 Measurement collection via configurable measurement control

The mechanism used for collecting EAS measurements, as defined in clause 7.2.2.2, via configurable measurement
control are used for collecting EES measurements too. Any management consumer can request for collecting EES
measurements using cr eat eMO  operation for Per f Met ri cJob 10C [4]. The measurements are delivered to the
consumer either using File data reporting service or Streaming data reporting service as defined in [5].

7.3 Fault supervision

7.3.1 Description

The clause contains procedures associated with Fault supervision.

7.3.2 EDN NF performance impacted by 5GC NF alarm

Figure 7.3.2-1 depicts a procedure to describe how an ECSP management system can consume fault supervision MnSto
receive 5GC NF alarms.

ECSP management system PLMN management system
(consumer of fault (producer of fault
supervision MnS) supervision MnS)

1. subscribe operation to receive 5GC NF alarms

2. Detect the
5GC NF alarms.

2. notifyNewAlarm notification for 5GC NF alarm

Figure 7.3.2-1: EDN NF performance impacted by 5GC NF alarm

1. ECSP, as the consumer of fault supervision MnS, consumes the generic fault supervision MnS with subscri be
operation (see TS 28.532 [5]) to subscribe to receive 5GC NFs (i.e., UPF, PCF, NEF, SCEF) alarms.

2. PLMN management system detects the 5GC NF alarms.

3. PLMN management system detects sendsnot i f yNewAl ar mnotification to indicate the 5GC NF alarms being
detected.
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7.3.3 5GC NF issues resulted from EDN NF alarms

Figure 7.3.3-1 depicts a procedure to describe how a PLMN management system can consume fault supervision MnS to
receive EDN NF alarms.

PLMN management system ECSP management system
(consumer of fault (producer of fault
supervision MnS) supervision MnS)

1. subscribe operation to receive EDN NF alarms

2. Detect the
EDN NF alarms.

2. notifyNewAlarm notification for EDN NF alarm

Figure 7.3.3-1: 5GC NF issues resulted from EDN NF alarms

1. ECSP, as the consumer of fault supervision MnS, consumes the generic fault supervision MnS with subscri be
operation (see TS 28.532 [5]) to subscribe to receive EDN NFs (i.e., EAS, EES, ECS) adarms.

2. PLMN management system detects the EDN NF alarms.

3. PLMN management system detects sendsnot i f yNewAl ar mnotification to indicate the EDN NF alarms being
detected.

7.4 Provisioning

7.4.1 Description

The clause contains procedures associated with provisioning.

7.4.2 Configuration needed for EAS registration

Figure 7.4.2-1 depicts a procedure to describe how a consumer can consume provisioning MnS to request ECSP
management system to configure the EASID and EES address that are required for EAS registration procedure (see
clause 8.4.3.2.1in TS 23.558[2]). It is assumed that the EASFunction MOI has been created.

ECSP management
system
(producer of
provisioning MnS)

ECSP or ASP
(consumer of
provisioning MnS)

1. modifyMOIAttributes to configure EASID and EES addressg

2. notifyMOIAttribute ValueChange to notify the value change

Figure 7.4.2-1: Configuration needed for EAS registration

1. A consumer (i.e., ASP or ECSP) consumes the provisioning MnS with nodi f yMJl At t ri but es operation (see
TS 28.532 [5]) to configure the EASID (clause 7.2.4 in TS 23.558 [2]) and EES address (e.g. URI).

2. ECSP management system returnsnot i f yMOl At t ri but es to notify the consumer that attributes have been
changed.
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7.4.3 EDN NF 5GC connection provisioning

Figure 7.4.3-1 depicts a procedure to describe how ECSP management system can consume provisioning MnS to
request PLMN management system to query the connection information of EDN NFs (i.e., EAS, EES, ECS) to 5GC
NFs, as specified in clauses 6.3.2, 6.3.4, 6.4.6 in TS 23.558 [2]. To support the connection of EDN NFsto 5GC NFs,
EcmConnectioninfo [OC should contain the following attributes:

- EDN identifier: used to determine whether the EDN istrusted by PLMN operators.
- EAS, EES, and ECS IP address: indicate the EAS, EES, and ECS IP address.

- Service arearequirements: including EDN service area, EES service area, and EAS service area (see clause 7.3.3
in TS 23.558 [2]) representing the service areas for ECS, EES, and EAS, respectively.

- ECM connection type: indicate the control plane connection.
- 5GC NF Connection information list: each entry in the list should contain the following attributes:

- Accessing NF type: the NF (i.e., PCF, NEF, or SCEF) where the EDN NFs should interface to access the
5GC NFs.

- |P address: the I P address of the accessing NF.

- 5GC NF DN: the DN of the accessing NF that needs to be configured in EASFunction |OC, EESFunction
I0C, and ECSFunction IOC to indicate where the EDN NFs are connected.

ECSP management PLMN management
system system
(consumer of (producer of
provisioning MnS) provisioning MnS)

1. createMOI of EcmConnectionInfo 10C to
obtain connection information

2. Determine whether EDN NFs
:l are trusted by PLMN OP or not

Alt [the EDN NFs are trusted]
3. Create EcmConnectioninfo

4., Return connection info in attributeListOut of 10C with PCF and NEF info

the output parameter in createMOIl operation

Loop [5. Connect EDN NFs to 5GC NFs via PCF and NEF]

5.1. Create EP_Nxx MOI to connect
EDN NF to 5GC NFs via PCF and NEF
5.2. Create EP_Nxx MOI for
EDN to 5GC NF connection
5.3. Configure 5GC NF DN at EP_N5 and
EP_N33 MOls

[the EDN NFs are untrusted] .
6. Create EcmConnectioninfo

7. Return connection info in attributeListOut of MOl with NEF info
‘the output parameter in createMOI operation

Loop [8. Connect EDN NFs to 5GC NFs via NEF]

8.1. Create EP_Nxx MOI to connect
EDN NF to 5GC NFs via NEF

8.2. Create EP_Nxx MOI for
EDN to 5GC NF connection

:| 8.3. Configure 5GC NF DN at EP_N33 MOI

Figure 7.4.3-1: EDN NF to access 5GC NF
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1. ECSP management system consumes the provisioning MnS with createMOI operation (see clause 11.1.1.1. in TS
28.532 [5]) for EcmConnectioninfo |OC to request PLMN management system to provide the connection
information. EcmConnectioninfo |OC includes EDN identifier, and service area requirements (i.e., EDN service
area, EES service area, and EAS service area).

2. PLMN management system determines whether the EAS and EES are trusted by PLMN operators, based on the
EDN identifier ednl denti fi er.

If the EDN NFsare trusted by PLMN operators, then performs the following steps.

3. PLMN management system found the PCF(s) based on EES service areaeESSer vi ceAr ea, and EAS service
arear equi r edEASser vi nglLocat i on, and NEF(s) based on EDN service areaeDNSer vi ceAr ea, and then
creates the EcmConnectioninfo MOI with connection information for PCF and NEF, including the IP address
and DN.

4. PLMN management system returns the connection information intheat t ri but eLi st Qut of the output
parameter in createMOI operation to ECSP management system.

5. Connects EDN NFsto 5GC NFs via PCF and NEF.
5.1 ECSP management system executes the following actions to connect EAS / EES to PCF and ECS to NEF:

- create EP_N5 MOI with EASIP addressin | ocal Addr ess, and PCF IP addressinr enot eAddr ess to
connect EASto PCF.

- create EP_N5 MOI with EES IP addressin | ocal Addr ess, and PCF IP addressin r enot eAddr ess to
connect EES to PCF.

- create EP_N33 MOI with ECSIP addressin| ocal Addr ess, and NEF IP addressinr enot eAddr ess to
connect ECSto NEF.

5.2 PLMN management system executes the following actions to add the EAS and EES connections to PCF and
the ECS connection to NEF:

- create EP_N5 MOI with PCF IP addressin local Address, and EAS IP address easAddressin
remoteAddress.

- create EP_N5 MOI with PCF P address in local Address, and EES IP address eecsAddressin
remoteAddress.

- create EP_N33 MOI with NEF IP address in local Address, and ECS IP address ecsAddressin
remoteAddress.

NOTE: Thereis no sequence dependency between steps 5.1 and 5.2.
5.3 ECSP management system performs the following configuration operations:
- configurethef ar EndEnt ity inEP_N5MOI with the PCF DN.
- configurethef ar EndEnt ity inEP_N5MOI with the PCF DN.
- configurethef ar EndEnti ty in EP_N33 MOI with the NEF DN.
If the EDN NFs are untrusted by PLMN operators, then performs the following steps:

6. PLMN management system found the NEF(s) based on EES service area, EAS service area, EDN service area,
and then creates the EcmConnectionlnfo MOI with connection information for NEF, including the | P address
and DN.

7. PLMN management system returns the connection information in the attributeListOut of the output parameter in
createMOI operation to ECSP management system.

8. Connects EDN NFsto 5GC NFsvia NEF.

8.1 ECSP management system executes the following actions to connect EAS, EES, and ECS to NEF:
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create EP_N33 MOI with EASIP addressin | ocal Addr ess, and NEF IP addressinr enot eAddr ess to
connect EASto PCF.

create EP_N33 MOI with EESIP addressin | ocal Addr ess, and NEF IP addressinr enot eAddr ess to
connect EES to PCF.

create EP_N33 MOI with ECS IP addressin| ocal Addr ess, and NEF IP addressin r enot eAddr ess to
connect ECSto NEF.

8.2 PLMN management system executes the following actions to add the EAS, EES, and ECS connections to

NEF:

create EP_N33 MOI with NEF IP addressin | ocal Addr ess, and EAS IP addresseasAddr ess in
r enot eAddr ess.

create EP_N33 MOI with NEF IP addressin | ocal Addr ess, and EES IP addresseesAddr ess in
r enot eAddr ess.

create EP_N33 MOI with NEF IP addressin| ocal Addr ess, and ECS IP address ecsAddr ess in
r enot eAddr ess.

8.3 ECSP management system performs the following configuration operations:

7.4.4

Figure 7.4.4-1 depicts a procedure to describe how ECSP management system can consume provisioning MnSto
request PLMN management system to connect EAS to UPF for transporting the user traffic viathe N6 interface (see
clause (see clause 4.2.3 in TS 23.501 [11]). To support the connection of EAS NF or the reserved resource for EAS to
UPF NF, EcmConnectioninfo 10C should include the following attributes:

configurethef ar EndEnt ity inEP_N33 MOI with the NEF DN.
configurethef ar EndEnt ity in EP_N33 MOI with the NEF DN.

configurethef ar EndEnti ty inEP_N33 withthe NEF DN.

EAS to connect to UPF

EAS IP address:. indicate the EAS IP address or the | P address of the reserved resource for EAS.

EAS and EDN service arearequirements: EAS service area (see clause 7.3.3in TS 23.558 [2]).

ECM connection type: indicate the user plane connection

UPF Connection information: contains the following attributes:

UPF IP address: the | P address of the accessing UPF.
UPF DN: the UPF DN.
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ECSP management PLMN management
system system ETSI NFV MANO
(consumer of (producer of NFVO
provisioning MnS) provisioning MnS)

1. createMO! of EcmConnectionl nfo 10C to
connect EAS to UPF

4_| 2. Find an UPF for connection to EAS

Alt [An UPF has been found]
] 3. Create EcmConnectionl nfo1oc

:| 4. Create EP_N6 MOI to connect UPF to EAS
5. Return UPF connection info in attributeListOut
of the output parameter in createMOI! operation

:| 6. Create EP_N6 MOI for EAS to UPF connectiop

[No UPF could been found]

:7. Return createMOI with output indicating UPF instantiation is in progress
8. Request to instantiate the UPF VNF

9. Notification to indicate the result of UPF
_instantiation

A 4

Alt/ [10. UPF instantiation was successful]

10.1. Create
:‘ EcmConnectioninfo Mol
:| 10.2. Create EP_N6 MOI to connect JPF to EAY
10.3. notifyMOICreation indicates the UPF was
_found with connection info in attributelListOut

1.4. Create EP_N6 MOI for EAS to UPF
connection

[11. UPF instantiation was failed]

_11.1. notifyMOICreation indicates no UPF could be|found

Figure 7.4.4-1: EAS to connect to UPF

1. ECSP management system consumes the provisioning MnS with createMOI operation (see clause 11.1.1.1. in TS
28.532 [5]) for EcmConnectioninfo 10C to request PLMN management system to connect the EAS or the
reserved resource for EAS to an UPF. EcmConnectionlnfo includes EAS I P address, or the IP address of the
reserved resource for EAS, EAS service area, EDN service area and ecmConnectionType with value
USERPLANE.

2. PLMN management system finds a UPF based on the EAS and EDN service areas.
If an UPF can be found, then performs the following steps:

3. PLMN management system creates the EcmConnectionlnfo MOI with uPFConnectioninfo, including UPF IP
address and UPF DN.

4. PLMN management system create EP_N6 MOI with UPF IP addressin | ocal Addr ess, and EAS IP address or
the | P address of the reserved resource for EASinr enot eAddr ess to connect UPF to EAS or the reserved
resource for EAS.

5. PLMN management system returns the UPF connection information inthe at t ri but eLi st Qut of the output
parameter in createMOI operation to ECSP management system.

6. ECSP management system create EP_N6 MOI with EASIP addressin | ocal Addr ess or the reserved resource
for EAS, and UPF IP addressinr enot eAddr ess.
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If an UPF cannot be found, then performs the following steps:

7. PLMN management system returns the output parameters for createMOI operation to indicate the UPF
instantiation isin progress.

8. PLMN management system invokes the I nstantiateNsRequest operation (see clause 7.3.3 in ETSI GS NFV-1FA
013 [6]) to request NFVO viathe Os-Ma-nfvo interface to instantiate a NS instance including the UPF VNF
instance.

9. NFVO sends a notification to PLMN management system indicating the result of instantiation procedure (see
clause 7.3.3.4 of ETSI GSNFV-IFA 013 [6]).

10. If the UPF has been instantiated, then performs the following steps:

10.1. PLMN management system creates the EcmConnectionlinfo MOI with UPF connection information,
including UPF IP address and UPF DN.

10.2. PLMN management system create EP_N6 MOI with UPF IP addressin | ocal Addr ess, and EASIP or
the reserved resource for EAS addressin r enot eAddr ess to connect UPF to EAS.

10.3 PLMN management system sends notifyMOI Creation with UPF connection information in attributeList.

10.4. ECSP management system create EP_N6 MOI with EAS | P address or the reserved resource for EASin
| ocal Addr ess, and UPF |P addressinr enpt eAddr ess.

11. If the UPF has not been instantiated, then performs the following step:

11.1 PLMN management system sends notifyMOI Creation to ECSP management system to indicate no UPF can
be found.

7.5 Federation management

7.5.1 Description

The clause contains procedures associated with federation management.

7.5.2 Edge Federation Establishment

Figure 7.5.2.1-1 depicts a procedure that describes how a federation relationship is established between LO and and PO.
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LO PO

(Provisioning IYInS Consumer) (Provisioning MnS Producer)

L 1. CreateMOI(EdgeFederation) Request—b:

|
l———2. CreateMOI(EdgeFederation) Response————

=

3. Instantiate OperatorEdgeFederation IOC
|

A

I
4. NotifyMOICreation !
|
|

————-5. GetMOIAttributes(OperatorEdgeFederation) Req uest—b:

|
<@—6. GetMOIAttributes(OperatorEdgeFederation) Response—:

|

1 |

7. Decides on the offered EDN :
I

|

I

| |
:—8. ModifyMOIAttributes(OperatorEdgeFederation) Request—H
| |
:4—9. ModifyMOIAttributes(OperatorEdgeFederation) Response—}

| —

10. Instantiate OperatorEdgeDataNetwork 10C

11. Create the Edge NRM to reflect the federation
|

Figure 7.5.2.1-1: Federation Establishment

1. Inorder to establish the edge federation with the PO (Producer), LO (Consumer) send createM Ol request to
instantiate EdgeFederation 10C.

Editor’s Note: Whether consumer may send a ModifyMOI operation is FFS.
2. Producer sends the response.
3. Producer instantiates the OperatorEdgeFederation |OC providing details on the offered EDN.

4. Producer sends a notification for the creation of the OperatorEdgeFederation |OC using notifyM Ol Creation as
defined in 3GPP TS 28.532.
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5. Consumer reads the OperatorEdgeFederation MOI using GetM Ol Attributes operation to know the offered EDN
and other related information.
6. Producer sends the response0
7. Based on the offered EDN list consumer decides on to which EDN it wants to accept.

8. Consumer updates the value of acceptedEDN attribute, indicating the accepted EDN, using
ModifyM Ol Attributes operation.

9. Producer sends the response. At this point the federation establishment is completed.

10. Based on the accepted EDN information, producer instantiates OperatorEdgeDataNetwork 10C to represent the
accepted EDN which is shared with the LO.

11. The LO, behaving as Provisioning MnS Producer, instantiates the Federationl OC, OperatorFederation 10C and
OperatorEdgeDataNetwork [OC.

7.5.3 Federated EAS Deployment

Figure 7.5.2.1-1 depicts a procedure that describes how a EAS is deployed on the partner operator.

L-OP P-OP

AspP (Provisioning MnS Consumer) (Provisioning MnS Producer)

T
|
| Federation Establishment
|

“—CreateMOI (EASRequirement 10C) Request4>} }
! |

- ————CreateMOI (EASRequirement 10C) Response—————————— !
I I
| |
I

|

|

|

|

]
Decision to deploy at PartnerOP and on which EDN
I

|
CreateMOI (EASRequirement IOC{FederationID, |
g

EDNID, ReservationID}) Request

)
|
|
I
| |
ldiaeateMOI (EASRequirement 10C) Responseg:
|

EAS Deployment Procedure (Step 4-7)

|
L
|
I
|
I
|
|
|
|
I
|
|
|
|
|
I
|
I
|
|
|
|
}diNotiﬁcation for successfull/un-successful EAS Deployment:
|
|
|
|
I
|
I
|
|

Figure 7.5.2.1-1: Federated EAS Deployment

1) Federation establishment procedures are done between LO and PO
2) ASP sends createM Ol operation for EASRequirements |OC to LO as defined in clause 7.1.2.1.1.
3) TheLO sendsaresponse

4) After receiving the EAS deployment request form the ASP, the LO will check if it can deploy the EAS at one of
itsown EDN. If not, LO will select a PO and the EDN based on the received federation and EDN and reservation
information.

5) The LO will send an existing createM Ol operation for EASRequirements 10C.
6) The PO will send aresponse
7) EAS deployment procedure as defined in 3GPP TS 28.538 will be followed.

8) The notifications for a successful or un-successful EAS deployment will be send to ASP.
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7.5.4 Federated ECS Management

Figure 7.5.2.1-1 depicts a procedure that describes how a EAS is deployed on the partner operator.

T
o
o

P-OP

+—— 1. CreateMOI{EdgeFederation) Request—b:
|

]

2. Create EdgeFederation MOI with FederatedECSInfo
I
|

3. CreateMOI Response:

m_

4. Upadte ECSFunction

-t

Figure 7.5.2.1-1: Federated ECS Management

L-OP sends a createM Ol request to P-OP in order to establish the federation relationship.
P-OP creates the EdgeFederation MOI.

L-OP receives the response

A w0 b

L-OP updates its own ECS to contain the information related with the shared ECS provided with
FederatedECSI nfo attribute. On receiving Retrieve EES Request (see clause 8.8.3.3 of [2]), the appropriate
partner ECS is determined based on the information configured in step 4 above.

8 Management Service for Edge Computing

8.1 Provisioning

8.1.1 Lifecycle management

The management services for Edge Computing lifecycle management are listed in table 8.1.1-1.
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Table 8.1.1-1: Management services for Edge Computing lifecycle management

MnS Component Type A
(operations and notifications) B

MnS Component Type

(information model)

Note

28.532 [5]:

operation
Notification

Notification

Operations and Notifications
defined in clause 11.1.1 of TS

- createMOI operation

- deleteMOI operation

- getMOIAttributes operation
- modifyMOIAttributes

- notifyMOICreation

- notifyMOIDeletion

Edge Computing
information model defined
in clause 6.3.

This management
service enables its
consumer to request
lifecycle management
of EAS, EES and ECS.

8.2 Performance assurance
8.2.1 EAS performance assurance
8.2.1.1 MnS component type A
Table 8.2.1.1-1: EAS performance assurance type A
MnS Component Type A Note
Operations and notifications defined in clause 11.1.1, |It is supported by using
11.5 and 11.6 of TS 28.532 [5]. Provisioning MnS to manage
PerfMetricJob 10C, as defined in
TS 28.622 [4].
Operations defined in clause 11.5 and 11.6 in TS It is supported by using
28.532 [5] and clause 6.1 of TS 28.550 [8]. Measurement job control services
for EAS, as defined in TS 28.550
(8].
8.2.1.2 MnS Component Type C definition

Performance measurements related EAS are captured in Table 8.2.1.2.-1:

Table 8.2.1.2-1. EAS related performance measurements

Performance measurements

Description

Related targets

Mean virtual CPU usage

Includes the mean usage of the underlying
virtualized CPUs for a virtualized 3GPP NF
(see clause 5.7.1.1.1in TS 28.552 [10]).

Mean virtual memory usage

Includes the mean usage of the underlying
virtualized memories for a virtualized 3GPP NF
(see clause 5.7.1.2.1 in TS 28.552 [10]).

Mean virtual disk usage

Includes the mean usage of the underlying
virtualized disks for a virtualized 3GPP NF
(see clause 5.7.1.3.1in TS 28.552 [10]).

Data volume of incoming bytes
to EAS

Includes the number of incoming bytes
received by the EAS (see clause 5.7.2.1in TS
28.552 [10)).

Data volume of outgoing bytes
to EAS

Includes the number of outgoing bytes
received by the EAS (see clause 5.7.2.2in TS
28.552 [10)).
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Performance measurements Description Related targets
Data volume of incoming Includes the number of incoming packets
packets to EAS received by the EAS (see clause 5.7.2.3in TS
28.552 [10]).
Data volume of outgoing Includes the number of outgoing packets
packets to EAS received by the EAS (see clause 5.7.2.4in TS
28.552 [10]).

8.2.2 ECS performance assurance

8.2.2.1 MnS component type A

Table 8.2.2.1-1: ECS performance assurance type A

MnS Component Type A Note
Operations and notifications defined in clause 11.1.1, |It is supported by using
11.5 and 11.6 of TS 28.532 [5]. Provisioning MnS to manage

PerfMetricJob 10C, as defined in
TS 28.622 [4].

Operations defined in clause 11.5 and 11.6 in TS It is supported by using

28.532 [3] and clause 6.1 of TS 28.550 [8]. Measurement job control services
for ECS, as defined in TS 28.550

8.

8.2.2.2 MnS Component Type C definition
Performance measurements related ECS are captured in Table 8.2.1.2.- 1.

Table 8.2.2.2-1. ECS related performance measurements

Performance measurements Description Related targets
Mean virtual CPU usage Includes the mean usage of the underlying
virtualized CPUs for a virtualized 3GPP NF
(see clause 5.7.1.1.1in TS 28.552 [10]).

Mean virtual memory usage Includes the mean usage of the underlying
virtualized memories for a virtualized 3GPP NF
(see clause 5.7.1.2.1in TS 28.552 [10]).

Mean virtual disk usage Includes the mean usage of the underlying
virtualized disks for a virtualized 3GPP NF
(see clause 5.7.1.3.1in TS 28.552 [10]).

EES Registration Includes the total, mean and successful
number of EES Registration request
processed by ECS (see clause 5.14.1in TS
28.552 [10]).

Service Provisioning Includes the total, mean and successful
number of service provisioning request
processed by ECS (see clause 5.17.1in TS
28.552 [10]).
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8.2.3 EES performance assurance

8.2.3.1 MnS component type A

Table 8.2.3.1-1: EES performance assurance type A

MnS Component Type A Note
Operations and notifications defined in clause 11.1.1, |It is supported by using
11.5 and 11.6 of TS 28.532 [5]. Provisioning MnS to manage

PerfMetricJob 10C, as defined in
TS 28.622 [4].

Operations defined in clause 11.5 and 11.6 in TS It is supported by using

28.532 [3] and clause 6.1 of TS 28.550 [8]. Measurement job control services
for EES, as defined in TS 28.550

[8].

8.2.3.2 MnS Component Type C definition
Performance measurements related EES are captured in Table 8.2.3.2.-1:

Table 8.2.3.2-1. EES related performance measurements

Performance measurements Description Related targets
Mean virtual CPU usage Includes the mean usage of the underlying
virtualized CPUs for a virtualized 3GPP NF
(see clause 5.7.1.1.1 in TS 28.552 [10]).
Mean virtual memory usage Includes the mean usage of the underlying
virtualized memories for a virtualized 3GPP NF
(see clause 5.7.1.2.1in TS 28.552 [10]).
Mean virtual disk usage Includes the mean usage of the underlying
virtualized disks for a virtualized 3GPP NF
(see clause 5.7.1.3.1in TS 28.552 [10]).

EAS Registration Includes the total, mean and successful
number of EAS Registration request
processed by ECS (see clause 5.15.3in TS
28.552 [10)).

EAS Discovery Includes the total, mean and successful
number of EAS discovery request processed
by ECS (see clause 5.15.1 in TS 28.552 [10]).
EEC Registration Includes the total, mean and successful
number of EEC Registration request
processed by ECS (see clause 5.15.2in TS
28.552 [10)).
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Annex A (normative):
OpenAPI definition of edge NRM

A.l General

This annex contains the OpenAPI definition of the Edge NRM in YAML format.
The Information Service (1S) of the Edge NRM is defined in clause 6.

Mapping rules to produce the OpenAPI definition based on the | S are defined in TS 32.160 [10].

A.2 Solution Set (SS) definitions

A.2.1  OpenAPl document " TS28538 EdgeNr m yami "

<CODE BEG NS>
openapi: 3.0.1
i nfo:
title: 3GPP Edge NRM
version: 18.6.0
description: >-
OAS 3.0.1 specification of the Edge NRM
© 2024, 3GPP Organi zational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA TTO).
Al rights reserved.
ext er nal Docs:
description: 3GPP TS 28.538; Edge NRM
url: http://ww. 3gpp. org/ftp/ Specs/archivel/ 28_seri es/ 28. 538/
paths: {}
conponent s:
schenas:

R Definition of typesS--------mmmmmm
Servi ngLocat i on:
type: object
properties:
geogr aphi cal Locat i on:
$ref: '#/ conponents/schenas/ GeolLoc'
t opol ogi cal Locati on:
$ref: ' #/ conmponent s/ schemas/ Topol ogi cal Servi ceArea'
Topol ogi cal Servi ceArea:
type: object
properties:
cel l I dList:
type: array
itens:
type: integer
tracki ngAreal dLi st :
$ref: ' TS28541_ NrNrm yani #/ conponent s/ schenas/ Tai Li st
servi ngPLM\:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Pl ml d'
Geoloc:
type: object
properties:
geogr aphi cal Coor di nat es:
$ref: ' #/ conponent s/ schemas/ Geogr aphi cal Coor di nat es'
civiclLocation:
type: string
Geogr aphi cal Coor di nat es:
type: object
properties:
| atitude:
type: integer
| ongi t ude:
type: integer
EDNConnect i onl nf o:
type: object
properties:
dNN:
type: string
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eDNSer vi ceAr ea:
$ref: '#/ conponents/schemas/ Servi ngLocati on'
AffinityAnti Affinity:
type: object
properties:
af fini tyEAS:
type: array
items:
type: string
anti AffinityEAS:
type: array
items:
type: string
Vi rt ual Resour ce:
type: object
properties:
vi rtual Menory:
type: integer
virtual D sk:
type: integer

vi rtual CPU:
type: string
vnfdl d:

type: string
Sof t war el magel nf o:
type: object
properties:
m ni munDi sk:
type: integer
m ni munRAM
type: integer
di scFor mat :
type: string
oper ati ngSystem
type: string
sw nageRef :
type: string
Dur at i on:
type: object
properties:
start Ti me:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Dat eTi ne'
endTi me:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dat eTi ne'
EASSer vi cePer ni ssi on:
type: string
description: any of enumerated val ue
enum
- TRIAL
- SILVER
- GOLD
EASFeat ur e:
type: string
EASSt at us:
type: string
description: any of enunerated val ue
enum
- ENABLED
- DI SABLED
Resour ceReser vat i onRequi renent :
type: object
properties:
conput eRequi renment :
type: string
st or ageRequi r enmrent :
type: string
net wor ki ngRequi renent :
type: integer

Resour ceReser vati onSt at us:
type: object
properties:
resourcel d:
type: string
reservationSt at us:
type: string
description: any of enunrated val ue
enum
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- RESERVED
- USEd
Rel ocati onTri gger | nf o:
type: object

properties:
triggerType:
type: string
description: any of enunrated val ue
enum
- | MVEDI ATE
- FUTURE
futuristicTriggerTine:

$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Dat eTi ng'

Avai | abl eEDNLI st :
type: object
properties:
resour ceQuot a:
$ref: '#/ conponents/schemas/ Vi rtual Resource'

R Definition of types for nane-contai nments
SubNet wor k- ncO- EdgeNr m
type: object
properties:
ECSFuncti on:

$ref: '#/ conponents/schenas/ ECSFunction-Miltiple'

EdgeDat aNet wor k:

$ref: ' #/ conponent s/ schemas/ EdgeDat aNet wor k- Mul ti pl e’

R Definition of concrete | QCs

oneC :
- type: object
properties:
SubNet wor k:
type: array
itemns:

$ref: ' #/ conponents/schenas/ SubNet wor k- ncO- EdgeNr m

EdgeDat aNet wor k- Si ngl e:
all O :

- $ref: 'TS28623_Generi cNrm yani #/ conponent s/ schenmas/ Top'

- type: object
properties:
ednl dentifier:
type: string
eDNConnecti onl nf o:

$ref: '#/ conponent s/ schemas/ EDNConnecti onl nf o'

- type: object
properties:
EASFunct i on:

$ref: '#/ conponents/schemas/ EASFunction-Mil tiple'

EESFuncti on:

$ref: '#/ conponents/schenas/ EESFunction-Miltiple'

avai | abl eEdgeVi rt ual Resour ces:
type: string

EASFunct i on- Si ngl e:
all O :

- $ref: 'TS28623_Generi cNrm yanl #/ conponent s/ schemas/ Top'

- type: object
properties:
attri butes:
all Of:
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- $ref: 'TS28623_Generi cNrm yanl #/ conponent s/ schemas/ ManagedFuncti on- Attr'

- type: object
properties:
eASl dentifier:
type: string
eESAddr ess:
type: array
items:
type: string
eASRequi r ement sRef :

$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'

eASAddr ess:
type: array
itemns:
type: string
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- $ref:
EASPr of i | e- Si ngl
al | OF :

- $ref:
- type:

rel ocationTriggerl nfo:

$ref:

rel ocati onRej ect ByASP:
type: bool ean

e:

' TS28623_Generi cNrm yan #/ conponent s/ schemas/ Top'
obj ect

properties:

aCl D

type:
eASPr ovi

type:

string
der:
string

eASdescri ption:

type:

string

eASSchedul e:

$ref:

' #/ conponent s/ schemas/ Dur ati on'

eASGeogr aphi cal Servi ceAr ea:

$ref:
eASTopol

$ref:
eASSer vi

$ref:

' #/ conponent s/ schenas/ GeolLoc'

ogi cal Servi ceArea:

' #/ conponent s/ schenmas/ Topol ogi cal Servi ceArea’
cePerm ssi onLevel :

' #/ conponent s/ schenas/ EASSer vi cePer mi ssi on'

eASFeat ur e:

$ref:
eASSer vi
type:
eASDNA :
type:
eASAvai |
type:

' #/ conponent s/ schenas/ EASFeat ur e’
ceConti nui t ySupport:
bool ean

string
abi |l i tyReportingPeri od:
i nt eger

eASSt at us:

$ref:

' #/ conponent s/ schemas/ EASSt at us'

EESFunct i on- Si ngl e:

all O :
- $ref:
- type:

' TS28623_Ceneri cNrm yam #/ conponent s/ schenas/ Top'
obj ect

properties:
attributes:

all O :

- $ref:
- type:

obj ect

properties:

- $ref:

eESl dentifier:
type: string
eESSer vi ngLocati on:
type: array
items:
$ref: '#/ conponents/schemas/ Servi ngLocati on'
eESAddr ess:
type: array
items:
type: string
sof t war el magel nf o:
$ref: '#/ conponents/schemas/ Sof t war el magel nf o'
servi ceCont i nui t ySupport:
type: bool ean
eASFunct i onRef :
$ref:

ECSFuncti on- Si ngl e:

all O :
- $ref:
- type:

' TS28623_Ceneri cNrm yam #/ conponent s/ schemas/ Top'
obj ect

properties:

attri but
al | OF :

- $ref:
- type:

es:

obj ect

properties:

eCSAddr ess:
type: string
providerldentifier:
type: string
edgeDat aNet wor kRef :
$ref:
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' #/ conponent s/ schemas/ Rel ocati onTri gger| nf o'

' TS28623_Ceneri cNrm yam #/ conponent s/ schemas/ ManagedFunct i on- ncO

' TS28623_Generi cNrm yan #/ conponent s/ schemas/ ManagedFuncti on- Attr'

' TS28623_ConDef s. yanl #/ conponent s/ schenas/ DnLi st
' TS28623_Ceneri cNrm yam #/ component s/ schemas/ ManagedFunct i on- ncO

' TS28623_Generi cNrm yam #/ conponent s/ schemas/ ManagedFuncti on-Attr'

' TS28623_ConDef s. yam #/ conponent s/ schemas/ DnLi st
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eESFunci t onRef :
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ DnLi st'
sof t war el magel nf o:
$ref: '#/ conponents/schemas/ Sof t war el magel nf o'
- $ref: 'TS28623_Ceneri cNrm yanl #/ conponent s/ schemas/ ManagedFunct i on- ncO

EASRequi r enent s- Si ngl e:

all O :
- $ref: 'TS28623_Ceneri cNrm yanl #/ conponent s/ schemas/ Top'
- type: object
properties:

requi redEASser vi ngLocat i on:
$ref: '#/ conponents/schemas/ Servi ngLocati on'
affinityAnti Affinity:
$ref: ' #/ conponents/schenas/ AffinityAnti Affinity’
servi ceConti nuity:
type: bool ean
vi rtual Resour ce:
$ref: ' #/ conponents/schenas/ Virtual Resource'
sof t war el magel nf o:
$ref: '#/ conponents/schemas/ Sof t war el magel nf o'
eASSchedul e:
$ref: ' #/ component s/ schemas/ Durati on'
eASFeat ur e:
$ref: '#/ conponents/schemas/ EASFeat ur e’
rel ocationPolicy:
type: string
description: any of enunrated val ue
enum
- YES
- NO
- YESWNOTI FY
federationl D
type: string
eASDepl oynent Moni t or:
$ref: ' TS28623_Ceneri cNrm yani #/ conponent s/ schenmas/ ProcessMoni tor'
reservati onJobRef:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'
EASResour ceReser vat i onJob- Si ngl e:

all O :
- $ref: 'TS28623_Generi cNrm yani #/ conponent s/ schenmas/ Top'
- type: object

properties:
reservationLocati on:
$ref: '#/ conponents/schemas/ Servi ngLocati on'
resour ceReservati onRequi renent:
type: array
items:
$ref: '#/ conponents/schenas/ Resour ceReser vati onRequi r enent’
request edReser vati onExpi rati on:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Dat eTi ne'
resour ceReservationSt at us:
type: array
items:
$ref: '#/ conponents/schemas/ Resour ceReservati onSt at us'
EdgeFeder ati on- Si ngl e:
al | OF :
- $ref: 'TS28623_Ceneri cNrm yanl #/ conponent s/ schemas/ Top'
- type: object
properties:
partici pati ngOPi D
type: string
ori gi nati ngOPi D:
type: string
Qper at or EdgeFeder at i on- Si ngl e:
al | OF :
- $ref: 'TS28623_Generi cNrm yani #/ conponent s/ schenmas/ Top'
- type: object
properties:
federationl D
type: string
Feder ati onExpiry:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Dat eTi ne'
ori gi nat edOPi D:
type: string
avai bl eEDNLI st :
$ref: ' #/ conponent s/ schemas/ Avai | abl eEDNLi st '
accept edEDN:
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$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ DnLi st
Oper at or EdgeDat aNet wor k- Si ngl e:

all O :
- $ref: ' TS28623_Ceneri cNrm yani #/ conponent s/ schemas/ Top'
- type: object

properties:
avai | abl eEASResour ce:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ DnLi st'
edgeDat aNet wor kRef :
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ DnLi st'

R Definition of JSON arrays for nane-contained 10Cs ----------------------
EASFunction-Mil ti pl e:
type: array
items:

$ref: '#/ conponents/schenas/ EASFuncti on-Si ngl e’
ECSFunction-Mil tipl e:
type: array
items:
$ref: '#/ conponents/schenas/ ECSFuncti on-Si ngl e’
EESFunction-Mil tipl e:
type: array
itemns:
$ref: '#/ conponents/schenas/ EESFuncti on-Si ngl e’
EdgeDat aNet wor k- Mul ti pl e:
type: array
items:
$ref: ' #/ conponents/schenas/ EdgeDat aNet wor k- Si ngl e’
EASProfile-Miltiple:
type: array
items:
$ref: '#/ conponents/schemas/ EASProfil e- Si ngl e'
EdgeFeder ati on-Mil ti pl e:
type: array
items:
$ref: '#/ conponents/schemas/ EASProfil e- Si ngl e'
Oper at or EdgeFeder ati on- Mul ti pl e:
type: array
items:
$ref: ' #/ conponents/schenas/ Qper at or EdgeFeder at i on- Si ngl e’
Oper at or EdgeDat aNet wor k- Mul ti pl e:
type: array
items:
$ref: '#/ conponents/schemas/ Qper at or EdgeDat aNet wor k- Si ngl e’

resour ces- edgeNrm
oneC :

- $ref: '#/ component s/ schemas/ \hS

- $ref: '#/ conponent s/ schemas/ EASFuncti on- Si ngl e’

- $ref: '#/ component s/ schemas/ ECSFuncti on- Si ngl e’

- $ref: '#/ component s/ schemas/ EESFuncti on- Si ngl e’

- $ref: '#/ component s/ schemas/ EdgeDat aNet wor k- Si ngl e’

- $ref: '#/ component s/ schemas/ EASRequi r emrent s- Si ngl e’

- $ref: '#/ conmponent s/ schemas/ EASProfil e- Si ngl e

- $ref: '#/ component s/ schemas/ EdgeFeder ati on- Si ngl €'

- $ref: '#/ conmponent s/ schemas/ Oper at or EdgeFeder ati on- Si ngl e’

- $ref: '#/ component s/ schemas/ Oper at or EdgeDat aNet wor k- Si ngl €'

- $ref: '#/ conponent s/ schemas/ EASResour ceReservati onJob- Si ngl €'
<CODE ENDS>
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Annex B (normative):
Availability Zone

B.1 General

An Availability Zone [14] isthe lowest level of abstraction exposed to a developer who wants to deploy an application
on the edge network. It is defined in terms of a geographical area. A Cloudlet [14] isapoint of presence for the edge
cloud. It is the point where edge applications are deployed. The ECSP do not expose physical location of the cloudlets
to the application service providers. The application service provider is not allowed to request deployment of its
application on a specific edge cloud. There can be multiple Cloudlet in an Availability Zone. The application service
provider can query for the QoS (latency, jitter etc.) available in a particular Availability Zone. The OP requires
application service provider to specify target Availability Zone, when requesting for an Application deployment. The
virtual resources can be reserved in aparticular Availability Zone on request from the application service provider.

B.2 Example of Availability Zone implementation

The following figure shows the relation between AZ and EDN.

Availability Zone

EDN-A EDN-A

EAS EES EAS EES

Figure B.2-1 Example of Availability Zone
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Annex C (Informative):
GSMA OP introduction and concept mapping

The Operator Platform (OP) is defined by GSMA OPG [2], it facilitates access to the Edge Cloud capability of an
Operator or federation of operators and their partners.

The architecture scope under definition is shown below,

Netwerk Rescurces

User Client F—

" [ [edeation Broker
Role k

Coud Resources Cpeator Platform UeEater Paderm

Figure C-1: OP Roles and Interfaces Reference Architecture

The NBI isthe interface between the application provider and the Capabilities Exposure Role in the Operator Platform,
it allows an OP to advertise the above cloud capabilities that it can provide to application providers. In addition, the
NBI allows an application provider to reserve a set of resources or request an Edge Cloud service with the resources and
features that they require and for the OP to accept or reject the request.

The following table provides the mapping of concepts (not exhaustive) defined in TS 28.538[6] with the concepts
defined in GSMA OPG [14].
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Table C-1: Mapping of concepts of TS 28.538 [6] with GSMA [14]

GSMA[14] ECM(TS 28.538) Comment/Observations
Application Instance EAS VNF Instance Application Instance and EAS VNF Instance are both
Edge Application EAS referring to the application instances running in the
edge.

Edge Application and EAS are both referring to the
application running in the edge.

Application Provider Application Service Provider Application Provider and Application Service Provider
both referring to the application providers producing
and requesting for the deployment of the applications.

Availability Zone Edge Data Network An Availability Zone is the lowest level of abstraction
exposed to a developer who wants to deploy an
Application on the edge network. It is mapped with one
or multiple Edge Data Network.

Capabilities Exposure ECSP Management System Both Capabilities Exposure Role in Operator Platform
Role in OP and the ECSP Management System are the entities
which exposes interface and management service
towards ASP.
Northbound Interface Management services for NBI maps to management service, enabling LCM for
Edge Computing lifecycle EAS, exposed towards ASP.
management
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Annex D (informative):
Change history

Change history
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