ETSI GS F5G 023 vi.1.1 (2024-09)

-

GROUP SPEC

Fifth Generation Fixed Network (F5G);
F5G Advanced Technology Requirements and Gap Analyses;
Release 3

Disclaimer

The present document has been produced and approved by the Fifth Generation Fixed Network (F5G) ETSI Industry
Specification Group (ISG) and represents the views of those members who participated in this ISG.
It does not necessarily represent the views of the entire ETSI membership.


https://standards.iteh.ai/catalog/standards/etsi/20f4daf4-8d88-4829-be32-1a176925589e/etsi-gs-f5g-023-v1-1-1-2024-09

2 ETSI GS F5G 023 V1.1.1 (2024-09)

Reference
DGS/F5G-0023

Keywords
F5G, fibre, optical, PON, requirements

ETSI

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

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

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

Important notice

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

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

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

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

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

Notice of disclaimer & limitation of liability

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

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

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

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, 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/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/20f4daf4-8d88-4829-be32-1a176925589e/etsi-gs-f5g-023-v1-1-1-2024-09

3 ETSI GS F5G 023 V1.1.1 (2024-09)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 7
01 Yo (o ST 7
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 7
1 o0 0L SRS 8
2 L= £ 101 S 8
21 NOIMBLIVE FEFEIENCES ... ettt ettt ettt sttt e e e st e beseeebesaeeaeeae e e enteseebesaeebeeneensensesaesbesaessesneeneensens 8
22 INfOrMELIVE FEFEIENCES. ... ettt ettt e et e beseeebe s et eae e e e eeseeseeseeeneeneeeaneeses 10
3 Definition of terms, symbols and abbreviations.............ccceeciiiciicice e 11
31 1= 10 PP TSP PRSP 11
3.2 Y 1210 SRS 12
3.3 ADDIEVIBLIONS ...ttt b bt e s et bt sh e b e e h e e ae e s e e ee e b e sReeh e e Rt et e e e bt e bt eheene e e nne e 12
4 Technology requirements and |aNASCAPE............uriiirieriee e 14
41 L0 o= PSSP 14
41.1 11 0o [ ') o TSP 14
41.2 DOCUMENE SEFUCLUIE OVEIVIEW ......eveeeeteeieeeee sttt ee e e e seeste e st e e eneeseesaesaesseeseeneeneeseessessesaessesneensesenns 15
4.2 Premium private [iNe ServiCe @ULOMELION ..........ceiirieiitiieeiriere ettt sae e nes 15
421 USE CaSE BIEFING ...ttt bbb bbbt b bbb et e b et b bbb 15
422 Technology Requirements and Gap ANAIYSES .......c.oiveiierieieeie e e see s e steeste e see e e seesse e teestesraesreessees 16
4221 LC T o1 - TSR 16
4222 Automatic evaluation of private line SLA before proviSioNiNg ........cccccvevereesieesesiesiesseeseeseeeseeseens 16
4223 AQIlE SErVICE PrOVISIONING ....cocvieieieieeiieesee st e s e e e seeste e ee et e sseesse e seesteestesseessaesneesneesseanseensenns 16
4224 (O o] 11T =0 o] = Y OSSR 16
4225 Bandwidth ON DEMENG..........cccoiiiiiiieiee ettt st et ae et se e e eaeseeseesbeseeeseeneeneeneens 17
4226 Real-time visualization of Private [N SLAS ..ottt 17
4.2.3 Current related standard SPECIfiCALIONS..........c.ciiiiiii et b e e besreseene 17
4231 N X SO 17
4232 N I SO 18
4.3 Stable & reliable Wi-Fi® connection over on-premises NEWOrKINg ..........cocovveeeeeeeennenisesesee e sseseseseseens 18
43.1 0L o Oz S T T T S 18
432 Technology Requirements and Gap ANAIYSES .......c.viueieeiierieeite e sesee e seeste e e e seesreesseebeensesraesseessens 19
4321 LC T o1 - TSR 19
4322 Service type identification and adaptalion ............cecveciieieniesieese e 19
4323 Wi-Fi® interference recognition and @VoidanCe .............ceueeeerieeeeeeeeeeeeeieeesesereseseessssesssss s sesesesssesens 19
4324 Provide latency sensitive transmiSsion MECNANISM........ccuviiiiie e e s se e e e sreeneees 20
4.3.25 Enable seamless conNeCtion SWITCHING.........coeiiiieiiineere e eb e 20
4.3.3 Current related standard SPECIfiCALIONS..........cviirieiiireeie e b e e seene 21
4331 N X SR 21
4332 SRS 22
4.4 Computing collaboration iN PON NEIWOIK ...........cciieiiiieieseene et 22
44.1 0L o Oz S T T 1T oo ST 22
4.4.2 Technology Requirements and Gap ANAIYSES .......ccviueieeiieieeieee e see s e steesteeae e e sseesreesseeteensesraesseessens 23
4421 LC T o1 =TT 23
4422 Heterogeneous computing Cap@lility .........cccvieiriiiiciice et 23
4423 Identification of service flow & corresponding demand...........cccocvecveieniesieeseere e 23
4424 Dynamic collaboration between the PON network elements and the computing elements.................. 23
443 Current related standard SPECIfiCALIONS..........c.viirieiiireere e eb e e b e seene 24
4431 N X SR 24
4432 ] USRS 25
4.5 INEEHTTGENT POWES GFT ...ttt bbbt b et b et b e bbbt b ens 25
451 USE CaSE BIEFING ...ttt bbb bbbt b bbb et e b et b bbb 25
45.2 Technology Reguirements and Gap ANAIYSES ..ottt 25
4521 LC T o1 - TSRS 25
4522 High capacity optical transport NEIWOIK ..........cceceeiieiieie et esneesreennees 26
4523 Fine grain optical tranSport NELWOIK ..........c.c.oieirieiieiee et e e sreennees 26

ETSI


https://standards.iteh.ai/catalog/standards/etsi/20f4daf4-8d88-4829-be32-1a176925589e/etsi-gs-f5g-023-v1-1-1-2024-09

4 ETSI GS F5G 023 V1.1.1 (2024-09)

4524 End-to-end high quality CONNECLTION ........cciiiiiiiiiieeree et eb e 27
453 Current related standard SPECIfiCALIONS..........cviirieiiireere et s b e e b e neene 28
4531 1 OSSPSR PSSRV PT SRR PR 28
4532 TEEE ..ottt bbb e bR R R e Rt SR e R R bR Rt b et b et b e e 30
4.6 Rai lWay PerimeEter INSPECLION ..ottt bbb bbb et b e bt ebe e e ens 30
46.1 0L o Oz S T T 1T oo 30
4.6.2 Technology Requirements and Gap ANAIYSES .......c.oicveieeriereee e e seeseesteeste e e e e e sseesseeteestesraesreessens 30
4.6.2.1 GBNETEL ...ttt b bbb R e R e bR SR e e et e e e R e e R e Re R e benheeb e e e entennens 30
46.2.2 Fibre sensing PErfOrMANCE..........occi ittt esae e be e e e e s e snaesneesreesnees 30
4.6.3 Current related standard SPECITICALIONS.........cccviiiiiiceereee e et te e ee e s 31
46.31 1 OO S TP TSRV PT SRS 31
4.7 NBKEA-EYE 3D QiSPIAY ...veueeveteeetirt ettt b bbbt bt b bbb st b e bbb en e e nnens 31
4.7.1 USE CaSE BIEFING ...ttt bbb bbbt bt bbbt b e et bbb 31
4.7.2 Technology Reguirements and Gap ANAIYSES ........coiiiiriiirireieesie ettt 31
4721 LT 07 SRR 31
4722 Extremely high throUGNPUL ........ccoiii e e e 32
4.7.2.3 Latency restricted tranSMISSION.........cueieeie et e e e e ee e e s sreesteeaesseesreesseesseentesnsessaesseesseesrens 32
4.8 Unified access and ON-premiSES NEIWOIK .........ccuiiieiieieeieeie et see s e e e e e etesaeseeseesseessesseesseesseenseensenns 32
48.1 UL o Oz S T T 1T oo 32
482 Technology Requirements and Gap ANAIYSES .......cuviueiierieieeieeie e seesee e e ste e e e e sreesse e beentesraesreessens 33
4821 GBNETEL ...ttt b bbb R e R e bR SR e e et e e e R e e R e Re R e benheeb e e e entennens 33
4822 Provide unified control of data tranSMiSSION.........cccuireiiireeee e enen 33
4.8.2.3 Provide unified management of the Whole SyStem..........ccoiiiii e 33
4.8.3 Current related standard SPECIfiCALIONS..........cviirieiiireere et b e e b e seene 34
4831 ITU=T SGLS .ttt bbb e bt b e bt b s e e bt b e s e e h e b e e bt b e ne e b e s b et e b e s b et eb e b e 34
4832 ETSI ISG FBG.... ittt h ekt b e e b b e bt b e bt b e s e bt b seeb e sb et ebenbe e b e ebennene s 34
4.9 OTN intelligent fault MANAJEIMENT .........oi it b ettt b e et b et nb e e 35
49.1 USE CaSE BIEIING ...ttt bttt bbb bbbt b bbbt b e bbb 35
49.2 Technology Requirements and Gap ANAIYSES .......cuviueieeiieiieie e see e s e st e sre e e e sseesreesseenteestesraesseessens 35
4921 General .. 8. E N RS /[ S A AN S A A e 35
4922 (O NI I =T g I= o o €= =1 £ oo TS 35
49.2.3 QIO 18 0] == 70 011 1 o 36
4924 FAUIt IMPACE @NAIYSIS. . eeieeieeie ettt et e st e st e e e et e saeesreesaeesaeenteenseenseenaesneesnaesanns 36
4.9.25 Report of iNCIAdent INFOrMELION..........coiiieiriee ettt b et b e e ebesre e ene 36
4.9.3 Current related standard SPECIfiCALIONS..........ccviirieirireeie e eb e e ebe e seenea 37
4931 LT U ettt b b e b e b e E e AR R SRR e R e R e e SRR e e R AR Rt E e R Rt b e R e st b e Rt b e 37
4932 S I TSP P ST 37
4.10 Evaluation and assurance Of USEr SErViCe EXPENTENCE ......ocueiririeeres ettt 37
4.10.1 USE CaSE BITEIING ...ttt bbb et b et b e et b et b et b e b e b 37
4.10.2 Technology Requirements and Gap ANAIYSES .......c.oiceeiieieeie e eeseesee e e steestesae e e sreesseeseesesssesraesseessens 37
410.2.1 GBNETEL ...ttt E b bR e e R e R e R SRR et eh e et e e e be R e bt nhe b e e e nnennens 37
4.10.2.2 Evaluation Of USEr'S SErViCE EXPEITENCE. ... .c.uiieereesteeieeeeesesee st e steesteesaeeeeeseeeseasse e seesesseesseesseeseens 38
4.10.2.3 User experience demarcation and root CaUSE @NAIYSIS ......ccueveerieerieererieeiee e seesseeseeeeesseesseesseesseesses 38
41024 User experience rectification and audit............cooureieieeiieiecie s 39
4.10.3 Current related standard SPECITICALIONS..........cccviiiiiicieceee e teeneeeeenes 40
4.10.3.1 2] = OO T PSP PPTOTSRPRPRTRTON 40
4.10.3.2 IS PO P PSPPSR PRTOTSRPRPRTRTON 40
411 ClOUD DESKEOPD . .. eveteneetestee et sttt sttt b ettt bt ebe bt eb e s b et bt s b e e e bt e b et eh e e b e e e bt e b e e e bt e b e me e b e e b e neeb e ne et eb e st et ebennenees 40
4111 USE CaSE BITEIING ...ttt bbb et b et b e et b et b et b e b e b 40
4.11.2 Technology Requirements and Gap ANAIYSES ........oociiirieirireise ettt 40
41121 LT 01 SRRSO 40
41122 Edge Cloud iNfraStTUCTIUNE ........ceeeece ettt et eene e teeneeenaeenaesnaesneennnas 40
41123 Enable intelligence iN the NEIWOIK ...........uv i nnes 41
41124 Shallow COMPressioN tECANIGUES ........ocueeiieiicce et re e eeesn e enaennaesreeneens 41
412 Dynamically digitaliZed ODN .........cocciiiieiiesieseee et e s et et et esraeste e te e tesntesneesreesaeesseansaensenns 42
4121 0L o Oz S T g T 1T 0T S 42
4.12.2 Technology Requirements and Gap ANAIYSES ..ottt bbb 42
41221 LT 01 PR SUSR 42
412.2.2 Dynamically visualization Of ODN ..........ccoiirieiiirieeienee ettt b e eb e e ebe b snenea 42
4.12.2.3 Proactively diagnostic and remote fault 0CaTON ..........c.cceiirieiiireree e 43
4.12.2.4 ODN reSOUICE MANAGEMENT .......eiueerrere st ettt s e sresr s resre e s e saeese e s e s e sresresresrearesaeennennens 43
4.12.3 Current related standard SPECIfiCALIONS..........cciirieiiiriere e r e e 43

ETSI


https://standards.iteh.ai/catalog/standards/etsi/20f4daf4-8d88-4829-be32-1a176925589e/etsi-gs-f5g-023-v1-1-1-2024-09

5 ETSI GS F5G 023 V1.1.1 (2024-09)

41231 Current ODN related StANAArTS. ... ..cooeieeere et see e snesne e e eneeneens 43
4.13 On-premises Millimetre-Wave (MMWaVE) WLAN ..ot 43
4131 USE CaSE BITEIING ...ttt b et b e et b e st b e et b et b et b e bbb 43
4.13.2 Technology Requirements and Gap ANAIYSES ..ottt bbb 44
41321 LT 01 PP 44
4.13.2.2 Provide necessary throughput to support F5G-A appliCations..........cccceevieieeceeie e see e se e 44
4.13.2.3 Well controlled Wi-Fi® signals to support interference free ConNection............ccceveeeeeeeveeeeevevcerenennn. 44
41324 Coordination With SUD-6 G WIi-Fi® ........ccoiiiirirricesee s 45
4133 Current related standard SPECITICALIONS.........ccccviiiiiiciec e teeee e enes 45
41331 ITU-T SGLS .ttt e bR b et e bbbt e bt e bt e b n bt s 45
4.13.3.2 TEEE B02.17 ...ttt ettt sttt sttt b et stk e e s e e b e ne b e b e e A e R et b e b e Rt e b e Rt AR et e ene e eene s 46
4.14 Wavelength-shared WDM Aggregation NetWOrk (AGGN) ......cccoiiiieiriiisirieeeereeesie e 46
4.14.1 USE CaSE BITEIING ...ttt ettt b e et b e st b e et b et b et b e bt b 46
4.14.2 Technology Requirements and Gap ANAIYSES ........oouciiirieirireires et 46
41421 NEWOIK DANAWIALN ... ettt et seeene e e eneeneen 46
4.14.2.2 Multiple-ring network and long-haul transmission diStanCe...........cceererincinercs e 47
41423 Flexible grooming Capability ..........ccceiieir ittt enaennaesneennees 47
4.14.2.4 AULOMAELIC NEIWOTK O& M ...ttt n et 48
4.14.3 Current related standard SPECITICALIONS..........cccveiiiiicieceee e teeneeee s 49
41431 1O L OSSOSO TSPV ST ST PPPRP 49
41432 L 1S PSS ST TS TP SR TP ST PRSP 49
41433 TEEE ..ottt E R R R e R R Rt R Rt n b n s 49
41434 L ] TSRS 49
4.15 RODOLICS 8S @ SEIVICE. ... eeeete ettt ettt sttt et e st e ee s besb e be e st eae e e e seeeseesbeseeeaeeneeneeseasenbesaeeneeneaneensens 49
4151 USE CaSE BITEIING ...ttt bbb et b e et b et b et b e bbbt b b 49
4.15.2 Technology Requirements and Gap ANAIYSES .......oouciiirieiiirieiees ettt 49
41521 LT 01 PP RRRRSSRO 49
4.152.2 [ <0 (TP ORI 49
4.152.3 (0= o Lol =0 ] = 0= 1SS 50
4.15.2.4 E8SE Of INSAIBLION......c.eeeecriireeeiesteec et s st r e sr et r e sr e r e e n e nreneeneerennenen 51
5.15.2.5 Integration of F5G-A networks with ROS and DDS............ocoeiienieeeie et see e 51
4153 Current related standard SPECITICALIONS.........cccuiiiiiiiicicriee et aeenaeeeeenes 51
41531 (0= o LSS o o o= (0] S SS 51
4.153.2 Data Distribution SErVICE (DDS) .....oucviiiiieiirieiieiertesee sttt eb e e eb b neene 51
4.16 All-optical base for urban rail transit cCOmmUuNICation NELWOIK ..........c.ciruiiririineienesee s 52
4.16.1 USE CaSE BIEIING ...ttt et b et b et b e st b et b e et b et et b e b b r e 52
4.16.2 Technology Requirements and Gap ANAIYSES .......oouciiirieirereieies ettt 53
41621 LT 01 SRRSO 53
4.16.2.2 All-optical network base communication network for urban rail transit Network...........cccoceeeerenienne 54
4.16.3 Current related standard SPECITICALIONS..........cccvieiiieciec et aeeeeenes 55
4.16.3.1 1O L OSSOSO TSPV ST ST PPPRP 55
4.16.3.2 TEEE ..ottt E R R R e R R Rt R Rt n b n s 55
4.17 Optical Fibre sensing for tel@COM OPEIELOIS.........cciieiieieeie e se e ee e sre et e et st e s e ereenaeesaesneesreesneas 56
4171 0L o Oz S T g T 1T o 56
4172 Technology Requirements and Gap ANAIYSES .......ccoieeiieieerie et eesee e seesteeste e e e sreesseeseesesssessaesseessens 56
41721 LT 01 PR SUSR 56
4.17.3 Current related standard SPECIfICALIONS..........ccveirieiiirieee e b e e seenea 57
41731 1 L TSRS 57
4.18 QOD APP-FIOW SEIVIiCE PIrOVISIONING ...cveeeuerierieieatereeieete sttt sttt st sttt st b bt be bt ebese et be et sbenne e 58
4.18.1 USE CaSE BITEIING ...ttt ettt st b e et b e et b e et b et b e bbb 58
4.18.2 Technology Requirements and Gap ANAIYSES ........oouciiirieirireires ettt 58
41821 GENETA ...ttt bR E R R R R R R R bR bR n e 58
4.18.3 Current related standard SPECITICALIONS.........ccccveiiiiiciec e reeaeeee s 60
41831 CAMARA Lt b e bbb R R R e AR R R bR R R bt n R n e 60
4.18.3.2 ITU-T QOSiN PON 8N GLFIN ottt 60
4.18.3.3 FOG TERIBMELTY ...ttt bbbt b b e b e bttt b e s 60
5 Technology LandSCape SUMIMEIY .........coueieerieeriieiistessesse e et are st s s sn s e e ese s seesnennennenes 60
11 RS S 70

ETSI


https://standards.iteh.ai/catalog/standards/etsi/20f4daf4-8d88-4829-be32-1a176925589e/etsi-gs-f5g-023-v1-1-1-2024-09

6 ETSI GS F5G 023 V1.1.1 (2024-09)

Table of Figures

Figure 1: Centralized fibre and wireless coordination architecture (Source: Recommendation ITU-T G.9940 [7]) ........ 21
Figure 2: Protocol stack of G.fin DLL (Source: Recommendation ITU-T G.9942 [9]).....cccceverirrienennienenene e 22
Figure 3: An example of management scheme of FTTR (Source: Recommendation ITU-T G.9940 [7]) .....ccovevvevuvennns 25
Figure 4: Overview Of the OTIN SITUCIUIE ......c.couiiiieieieee ettt ettt s b et b e et b e et sbese e b s 28
Figure 5: Overview of the fgOTN layer Network iNSIAE OTN ......ccceieeiieieese e e se e e neeere e 29
Figure 6: The information structure of the fgOTN layer NEWOIK ... e 29
Figure 7: Incident-based fault management (Source: ETSI GR F5G 020 [1.1]) .vevveerverienininienene et 35
Figure 8: Overview of the F5G-A Residential broadband QoE evaluation and assurance (Source: ETSI GR F5G 020

15 ) SO TSSOSO 38
Figure 9: An example of MMWaVE WLAN NEIWOTK .......couciiiiiiieeete ettt bbb 44
Figure 10: Wavelength-shared AGGN CONfIQUIaLiON.........ccieciiriieiie e se et e e e e ee e e e seesee e e sseenneenreens 47
Figure 11: Overview of urban rail transit communication system (Source: ETSI GR F5G 020 [i.1]) .vevveveeveeneesieeneenns 53
FIGUrEe 12: ITU-T G.OfOS SCOPE ... ccttteeeteiteiete ettt sttt sttt sttt b et b et b e bt b e s bt b e bt b e s e et b e s e neeb e b et ebesb et e b et e e 57

Table of Tables

Table 1: Summary of ReQUIFEMENIS QN0 GES......cc.eeiieiieeeiseeeteesteeteetesiesaestee s e e steesteeseeaseesseesseenteeeesseesseesseesesneesneesnes 60
Table 2: Suggested actions fOr identified GaPS. .......co it 66

ETSI


https://standards.iteh.ai/catalog/standards/etsi/20f4daf4-8d88-4829-be32-1a176925589e/etsi-gs-f5g-023-v1-1-1-2024-09

7 ETSI GS F5G 023 V1.1.1 (2024-09)

Intellectual Property Rights
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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
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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
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Foreword

This Group Specification (GS) has been produced by ETSI Industry Specification Group (1SG) Fifth Generation Fixed
Network (F5G).

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 alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document specifies the technology requirements for F5G-A use cases release 3 and explores existing
technologies from related SDOs. The present document performs gap analyses between the technologies required by the
use cases and those that are available. The identification of the relevant SDOs is based on their existing projects.

2 References

2.1 Normative references

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

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference.

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

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

[1] Recommendation ITU-T G.709/Y.1331: "Interfaces for the optical transport network”.

[2] Recommendation ITU-T G.709.20: "Overview of fine grain OTN".

[3] ETSI GS F5G 014: "Fifth Generation Fixed Network (F5G); F5G Network Architecture
Release 2".

[4] IEEE 802.11k™: "|EEE Standard for Information technology -- Loca and metropolitan area

networks-- Specific requirements-- Part 11: Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications Amendment 1: Radio Resource Measurement of Wireless
LANS".

[5] IEEE 802.11v™: "|EEE Standard for Information technology -- Loca and metropolitan area
networks-- Specific requirements-- Part 11: Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) specifications Amendment 8: |EEE 802.11 Wireless Network
Management".

[6] |EEE 802.11r™: "|EEE Standard for Information technology -- Local and metropolitan area
networks-- Specific requirements-- Part 11: Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications Amendment 2: Fast Basic Service Set (BSS) Transition”.

[7] Recommendation ITU-T G.9940 (2023): "High speed fibre-based in-premises transceivers -
system architecture”.

[8] Recommendation ITU-T G.9941 (2024): "High speed fibre-based in-premises transceivers -
physical layer specification”.

[9] Recommendation ITU-T G.9942 (2024): "High speed fibre-based in-premises transceivers - Data
link layer".

[10] Recommendation ITU-T G.988 (2022): "ONU management and control interface (OMCI)
specification”.

[11] ETSlI GS F5G 013: "Fifth Generation Fixed Network (F5G); F5G Technology Landscape
Release 2".

[12] Recommendation ITU-T G.709.1: "Flexible OTN common elements’, consented in the ITU-T

SG15 Plenary Meeting, 20 November - 1 December, 2023.
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Recommendation ITU-T G.709.3: "Flexible OTN B100G long-reach interfaces".

Recommendation ITU-T G.709.5: "Flexible OTN short-reach interfaces".

Recommendation ITU-T G.709.6: "Flexible OTN B400G long-reach interfaces”.

Recommendation ITU-T G.872: "Architecture of the optical transport network™.

|EEE P2893™-2023: "IEEE Approved Draft Standard for Flexible Optical Service Unit
(OSUFlex) of Optical Transport Network (OTN) in Power Systems', published, 14 July, 2023.

Recommendation ITU-T G.823: "The control of jitter and wander within digital networks which
are based on the 2048 kbit/s hierarchy.

Recommendation ITU-T G.825: "The control of jitter and wander within digital networks which
are based on the synchronous digital hierarchy (SDH).

Recommendation ITU-T G.874 (2020.10): "Management aspects of optical transport network
elements”.

ETSI GSF5G 015 (V1.2.1): "Fifth Generation Fixed Network (F5G); F5G Residentia Services
Quality Evaluation and Classification Release 2".

ETSI GSF5G 017 (V1.1.1): "Fifth Generation Fixed Network (F5G); F5G Measurement
Specification for Residential Services Quality Evaluation”.

ETSI GSF5G 026 (V1.1.1): "Fifth Generation Fixed Network (F5G); Architecture and data
models for residential service quality monitoring"”.

| SO/IEC 14496-10:2022: "Information technology -- Coding of audio-visual objects-- Part 10:
Advanced video coding".

Recommendation ITU-T G.698.2: "Amplified multichannel dense wavelength division
multiplexing applications with single channel optical interfaces’.

|EEE 802.3™-2022: "| EEE standards for Ethernet”.

OIF-400ZR-01.0 March 10" 2020: "'Implementation Agreement 400ZR".

|EEE 802.3ct™-2021: "IEEE Standard for Ethernet Amendment 13: Physical Layers and
Management Parameters for 100 Gb/s Operation over DWDM Systems".

Recommendation ITU-T G.672: "Characteristics of multi-degree reconfigurable optical add/drop
multiplexers’.

Recommendation ITU-T G.7044/Y .1347: "Hitless adjustment of ODUflex (GFP)".

Recommendation ITU-T G.698.4 (2023): "Multichannel bi-directional DWDM gpplications with port
agnostic single-channel optical interfaces’.

ETSI GS F5G 006: "Fifth Generation Fixed Network (F5G); End-to-End Management and
Control; Release #1".

|EEE 802.3df ™-2024: "|EEE Standard for Ethernet Amendment 9: Media Access Control
Parameters for 800 Gb/s and Physical Layers and Management Parameters for 400 Gb/s and
800 Gb/s Operation".

Recommendation ITU-T G.9804.3: "50-Gigabit-capable passive optical networks (50G-PON):
Physical media dependent (PMD) layer specification”.

Recommendation ITU-T G.987 series: "10-Gigabit-capable passive optical networks (XG-PON)".
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Informative references

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

NOTE:

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

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]
[i.3]

[i.4]

[i.5]
[i.6]
[i.7]
[i.8]

[i.9]

[.10]
[i.11]
[i.12]
[i.13]

[i.14]
[i.15]
[i.16]
[i.17]

[i.18]

[i.19]

[i.20]
[i.21]

ETSI GR F5G 020 (V1.1.1): "Fifth Generation Fixed Network (F5G); F5G Advanced Use Cases,
Release 3".

IETF RFC 3945: "Generalized Multi-Protocol Label Switching (GMPLS) Architecture”.

IETF RFC 7138: "Traffic Engineering Extensions to OSPF for GMPLS Control of Evolving G.709
Optical Transport Networks'.

IETF RFC 7139: "GMPLS Signalling Extensions for Control of Evolving G.709 Optical Transport
Networks".

IETF RFC 9376: "Applicability of GMPLS for beyond 100 Ghit/s Optical Transport Network™.
draft-ietf-ccamp-otn-topo-yang: "A Y ANG Data Model for Optical Transport Network Topology".
draft-ietf-ccamp-otn-tunnel-model: "OTN Tunnel YANG Model".

draft-ietf-ccamp-otn-path-computation-yang: "A Y ANG Data Model for requesting Path
Computation in an Optical Transport Network (OTN)".

draft-ietf-ccamp-l1csm-yang: "A YANG Data Model for L1 Connectivity Service Model
(L1CSM)".

draft-ietf-ccamp-client-signal-yang: "A Y ANG Data Model for Transport Network Client Signals.
ITU-T draft G.9943: "High speed fibre-based in-premises transceivers - management”.
ITU-T draft G.wmci: "WLAN management control interface (WMCI) for in-premises network".

IEEE 802.11bn™: "IEEE Standard for Information Technology--Telecommunications and
Information Exchange between Systems - Local and Metropolitan Area Networks--Specific
Requirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications Amendment: Enhancements for Ultra High Reliability".

BBF oneM2M TR-069: "CPE WAN Management Protocol (CWMP)".
BBF oneM2M TR-369: "User Services Platform (USP)".
ITU-T draft G.dfos: "Distributed fibre optic sensing”.

ITU-T draft G.Sup.CMAFP: "Coordinated management of access and fibre on premises
networks".

ETSI DGS/F5G-0025: "Fifth Generation Fixed Network (F5G); Architecture of computing
collaboration in PON network".

| ETF draft-gstk-ccamp-actn-optical -transport-mgmt: "Integrating Y ANG Configuration and
Management into an Abstraction and Control of TE Networks (ACTN) System for Optical
Networks".

BBF oneM2M TR-383: "Common Y ANG Modules for Access Networks'.
BBF oneM2M TR-385: "ITU-T PON YANG Modules".
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[i.22] WT-411i2: "Definition of interfaces between Cloud CO Functional Modules'.
[i.23] WT-454i2: "Y ANG Modules for Network Map & Equipment Inventory”.
[i.24] ETSI GR F5G 021 (V1.1.1): "Fifth Generation Fixed Network (F5G); F5G Advanced Generation
Definition".
[i.25] IEEE 802.11ad™: "Telecommunications and Information Exchange between Systems Local and
metropolitan area networks--Specific requirements-Part 11: Wireless LAN Medium Access
Control (MAC) and Physical Layer (PHY) Specifications Amendment 3: Enhancements for Very
High Throughput in the 60 GHz Band".
[i.26] IEEE 802.118 ™: "Telecommunications and I nformation Exchange between Systems Local and
metropolitan area networks--Specific requirements Part 11: Wireless LAN Medium Access
Control (MAC) and Physical Layer (PHY) Specifications Amendment 3: Enhancements for Very
High Throughput to Support Chinese Millimetre Wave Frequency Bands (60 GHz and 45 GHz)".
[1.27] IEEE 802.11ay™: "Telecommunications and Information Exchange between Systems Local and
Metropolitan Area Networks--Specific Requirements Part 11: Wireless LAN Medium Access
Control (MAC) and Physical Layer (PHY) Specifications Amendment 2: Enhanced Throughput
for Operation in License-exempt Bands above 45 GHZz".
[i.28] ITU-T draft G.vhsp: "Very High Speed PON".
[i.29] | EEE 802.3bq™-2024: "|EEE Standard for Information Technology--Telecommunications and
Information Exchange between Systems - Local and Metropolitan Area Networks--Specific
Requirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications Amendment: Enhancements for Integrated mmWave (IMMW) WLAN".
[1.30] |EEE 802.3cw™-2021: "I EEE standards for 400Gbps over DWDM System". Editor's Note: thisis
reference isto the |EEE task force.
[1.31] |EEE 802.3dj ™-2021: "IEEE standards for 200Gbps, 400Gbps, 800Gbps, 1.6Gbps Ethernet.
[1.32] ROS: "Robot Operating System".
[i.33] Object Management Group (OMG): "Data Distribution Service (DDS) Version 1.4", April 2014.
[i.34] The Linux® Foundation Projects CAMARA website.
NOTE: Linux® isthe registered trademark of Linus Torvaldsin the U.S. and other countries.
[1.35] ETSI GSF5G 011 (V1.1.1): "Fifth Generation Fixed Network (F5G); Telemetry Framework and
Requirements for Access Networks".
[i.36] Recommendation ITU-T G.808.4: "Linear protection for fine grain Metro Transport Network
(fgMTN) and fine grain Optical Transport Network (fgOTN)".
[i.37] ITU-T Recommendation G.798 Amendment 1. "Characteristics of optical transport network
hierarchy eguipment functional blocks'.
[1.38] ITU-T Recommendation G.8251 Amendment 1: "The control of jitter and wander within the
optical transport network (OTN)".
3 Definition of terms, symbols and abbreviations
3.1 Terms
Void.
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Void.

3.3
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Symbols

Abbreviations

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

ACTN
AFC
AGGN
Al

AP
API
BBF
BE

BK
BSS
BSSID
CBR
CCSA
CPE
CPN
CPU
DBA
DC
DCI
DCPS
DDS
DFOS
DL
DLL
DR
DWDM
E2E
EMF
EML
E-ONU
FCAPS
fgODU
fgOTN
FMCI
FOADM
FTTR
FTTx
GE
GIS
GMP
GMPLS
GPON
GPU
HDMI
ID
IMMW
IMP
loT

IP
IPTV
KQI

L2
LAN

Abstraction and Control of Traffic Engineering Networks
Automatic Fare Collection

Aggregation Network

Artificial Intelligence

Access Point

Application Programming Interface
BroadBand Forum

Best Effort

Background

Basic Service Set

Basic Service Set ID

Constant Bit Rate

China Communications Standards Association
Customer Premise Equipment

Customer Premise Network

Central Processing Unit

Dynamic Bandwidth Allocation

Data Centre

Data Centre Interconnect

Data-Centric Publish-Subscribe

Data Distribution Service

Distributed Fibre Optic Sensing

Data Link

Data Link Layer

Disaster Recovery

Dense Wavelength Division Multiplexing
End To End

Equipment Management Function
Element Management Layer

Edge ONU

Fault, Configuration, Accounting, Performance and Security

fine grain Optical Data Unit

fine grain Optical Transport Network
Fibre Management & Control Interface
Fixed Optical Add/Drop Multiplexer
Fibre to the Room

Fibre To The (x = Room, Home, Machine, Office
Gigabit Ethernet

Geographic Information System
Generic Mapping Procedure
Generalized Multi-Protocol Label Switching
Gigabhit Passive Optical Network
Graphics Processing Unit
High-Definition Multimedia Interface

I dentification

Integrate mmWave

Idle Mapping Procedure

Internet of Things

Internet Protocol

Internet Protocol Television

Key Quality Indicators

Layer 2

Local Area Network
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LR/ZR
M&C
MAC
MD-ROADM
ME
M-FTR
MFU
MGWS
MIMO
MMW
MOS
MPEG
MSOTN
MSTP
NaaS
NAS
NE
NPU
NTP
O&M
OADM
OAM
ODN
ODUk
OFDM
OIF
OLT
OMCI
ONU
ONU/AP
OPEX
OPGW
(O]
OSNR
OSPF
OoSsuU
OSUFlex
OTN
OXC
P2MP
P2P
PCM
PCS
PDH
PHY
PIS
PKT
PLOAM
PMA
PMD
PON
P-ONU
QAM
QoD
QoE
QoS
RaaS
RF
ROADM
ROS
RTT
RUC
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Long Range / Data Rate optic series
Management and Control
Medium Access Control

Multi-Dimensional Reconfigurable Optical Add/Drop Multiplexer

Management Entities

G.fin transceiver in the Main Fibre Unit
Main FTTR Unit

Multiple Gigabit Wireless System
Multiple Input Multiple Output
mmWave

Mean Opinion Score

Moving Pictures Experts Group
Multi-Service OTN

Multi-Service Transport Platform
Network as a Service

Network Attached Storage

Network Element

Network Processing Unit

Network Time Protocol

Operation and Maintenance

Optical Add/Drop Multiplexer
Operation Administration and Maintenance
Optical Distribution Network

Optical DataUnit k =0, 1, 2, 3, 4, flex
Orthogonal Frequency Division Multiplexing
Optical Internetworking Forum

Optical Line Termination

Optical Management and Control Interface
Optical Network Unit

Optical Network Unit / Access Point
Operational expense

Optical Ground Wire

Operating System

Optical Signal to Noise Ratio

Open Short Path First

Optical Service Unit

Flexible Optica Service Unit

Optical Transport Network

Optica Cross Connect

Point to MultiPoint

Peer-to-Peer

Pulse Code Modulation

Physical Coding Sublayer
Plesiochronous Digital Hierarchy
PHYsical (asin physical layer of a protocol)
Passenger Information System

Packet

Physical Layer Operation Administration and Maintenance

Physical Medium Attachment sublayer
Physical Medium Dependent sublayer
Passive Optical Network

Primary ONU

Quadrature Amplitude Modulation
Quality on Demand

Quality of Experience

Quality of Service

Robotics as a Service

Radio Frequency

Reconfigurable Optical Add/Drop Multiplexer
Robotics Operating System

Round Trip Time

Requirement Use csae
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SA Standards Association

SDH Synchronous Digital Hierarchy

SDN Software Defined Networking

SDO Standards Development Organisation

SFTR G.fin transceiver in an Sub Fibre Unit

SFU Sub FTTR Unit

SG Study Group

SINR Signal to Interference and Noise Ratio

SLA Service Level Agreement

SME Small Medium Enterprise

SNR Signal to Noise Ratio

SOP State Of Polarization

SR/DR Short Range / Data Rate optic series

STA Station

STM Synchronous Transport Module

SU Single User

TDM Tine Division Multiplexing

TE Traffic Engineering

TV TeleVision

ucC Use Case

UHD Ultra-High Definition

UHV Ultra-High Voltage

VBR Variable Bit Rate

VC Virtual Container

VI Video

VO Voice

VolP Voice over Internet Protocol

VR Virtual Reality

WDM Wavelength Division Multiplexing

WFA Wi-Fi® Alliance

WLAN Wireless Local Area Network

WMCI WLAN Management & Control Interface

WP3 Working party 3 (ITU-T - Study Group 15)

WT Working Text

XGS 10 G Symmetric

XGSPON 10 Gigabit Symmetric Passive Optical Network

YANG Y et Another Next Generation data modelling language
4 Technology requirements and landscape
4.1 Overview
4.1.1 Introduction

This clause isreliant on the use cases as defined in ETSI GR F5G 020 [i.1] and specifies per use case the technology
requirements, describes the gaps in technology to implement those use cases and the current available related standards.

NOTE:

Some clauses define requirements, standards, and gaps for severa similar use cases together.

The following use cases are included in the present document, refer to ETSI GR F5G 020 [i.1] for a detailed description

of the use cases. In the following, only use case titles are given for reference:

. UC#1: Premium private line service automation: clause 4.2.

. UCH#2: Stable & reliable Wi-Fi® connection over on-premises networking: clause 4.3.

. UCH#3: Computing collaboration in PON network: clause 4.4.

. UC#4: Intelligent power grid: clause 4.5.
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