ETSI GS F5G 025 vi.1.1 2026-09)

GROUP SPECIFICATION

Fifth Generation Fixed Network (F5G);
F5G-A Architecture of Computing Collaboration in
PON Network

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.

ETSI GS F5G 025 V1.1.1 (2026-09) « https://standards.iteh.ai/catalog/standards/etsi/eeOeba58-a56a-42c9-92ce-6409ee0853d0/etsi-gs-f5g-025-v1-1-1-2026-09


https://standards.iteh.ai/catalog/standards/etsi/ee0eba58-a56a-42c9-92ce-6409ee0853d0/etsi-gs-f5g-025-v1-1-1-2026-09
https://standards.iteh.ai/catalog/standards/etsi/ee0eba58-a56a-42c9-92ce-6409ee0853d0/etsi-gs-f5g-025-v1-1-1-2026-09

2 ETSI GS F5G 025 V1.1.1 (2026-09)

Reference
DGS/F5G-0025

Keywords
F5G, F5G Advanced, network, PON

ETSI

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

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

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

Important notice

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

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

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

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

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

Notice of disclaimer & limitation of liability

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

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

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

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

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

Copyright Notification

No part of this document may be reproduced in any form, by any means and in any media, without the prior written
authorization of ETSI and except as expressly permitted below.
By way of exception and when the document is a normative deliverable (European Standard (EN),
Technical Specification (TS), Group Specification (GS) or ETSI Standard (ES)), ETSI authorizes to reproduce
and incorporate into products, services and technical documentation only those extracts (e.g. templates) that are strictly
necessary for the technical implementation of the normative deliverable, to ensure compliance with the latter.
Nothing in this notice shall be construed as limiting any mandatory exceptions to copyright provided by applicable law.

© ETSI 2026.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/ee0eba58-a56a-42c9-92ce-6409ee0853d0/etsi-gs-f5g-025-v1-1-1-2026-09
https://standards.iteh.ai/catalog/standards/etsi/ee0eba58-a56a-42c9-92ce-6409ee0853d0/etsi-gs-f5g-025-v1-1-1-2026-09

3 ETSI GS F5G 025 V1.1.1 (2026-09)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 4
0] Yo (o ST 4
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 4
1 o0 0L SRS 5
2 L= £ 101 S 5
21 NOIMBLIVE FEFEIENCES ... ettt ettt ettt sttt e e e st e beseeebesaeeaeeae e e enteseebesaeebeeneensensesaesbesaessesneeneensens 5
22 INfOrMELIVE FEFEIENCES. ...ttt sttt ettt a et e e e e seeebesaeese e e enseeeseesbesaeeresneeneensens 5
3 Definition of terms, symbols and abbreviations...........ccccceeceiiieece e e 6
31 LIS (07PN 6
3.2 Y 1210 6
3.3 ADDIEVIBLIONS ...ttt bbbt b bt a et e e e e sh e e b e s bt e he e s e e e e besh e eb e e Rt e Rt et e R et sheebenneenrennen 6
4 Overview of Computing Collaboration ArChiteCtUIe...........ccooeieiiiee s 7
4.1 Relationship With F5G-A AFChITECIUIE...........coiiiiiic bbb 7
4.2 Architecture of computing CONBIDOIALTION.............ciiiriiiiier e 8
421 Architecture framework of computing COHabOratiON...........cooieiiireiree e 8
4.2.2 General procedure of COMPULING COOMAINGLTON .......cveueiiirieiite ettt b bbb e eenen 11
5 Scenarios and Computation CapabilitiES..........ccueeeiririrese e 12
51 F5G Use Cases relevant to computing COHaoration............cveceieieeieeie e 12
5.2 F5G-A Use Cases relevant to computing Collaboration ...........ceeeeieeiiene i 13
5.3 Additional use case: demonstration of applying computing-networking collaboration in Cloud-VR.............. 14
6 Collaboration REQUITEIMENTS. .......cieeiereeeeiesiestes e eee et ste e eeesteetestesseesaesseeneesseeneensesseensensesseenseseeenes 15
6.1 (001210 To = o] 0 1o = 0= o1 SRS 15
6.2 General Technical Requirements for Computing-Networking Collaboration..............ccceeveineneincnecsenen 15
7 CompPOoNENtS ENNBNCEMENT ..ottt ese b e besbe st e b e e e e e eaeseenaeneeneas 18
7.1 GBNETEL ...t h et e R bR R e R Rt SRt R £ e Re R £ e e e R e EeeRe b e e Rt eh e e e e b e Rt ehe bt eaeenee e ennas 18
7.2 Enhancement on Heterogeneous computing Capability ........c.cocevueieeiieie s 19
7.3 Enhancement on computing functionality (including perception capability) ........cccccevvevveieicesieeneece e 20
74 Enhancement on dynamic computing collaboration in PON NEIWOIK............cccvirerrinenninereneseee e 21
74.1 OVEBIVIBW ..ttt ettt e et ettt et et e e e e e ee et e saeeaeeae e e e eeeeeeEeeReeeeene e eeeeseeeEeeaeemeeneansenseseeseesneeneeneensas 21
742 Generic interface framework for computing Collaboration............cccvereerireneiee e 21
743 Enhancement on the access collaboration iNterface. ... 23
744 Enhancement on the in-premises collaboration INtErfaces. ... 23
745 Enhancement on the remote management and northbound interfaces..........cccoovvcveveveviescce e 24
7.4.6 Generic mechanism, message format and data model requIiremMENtS..........ccoocveveereeceeeecesee e 25
8 L0 0x 11 o 1 25
Annex A (informative): ChangE hiStOrY .....cuiiuiceee e st ereas 26
L 11 (TP TP PR PRPRPRTROTN 27

ETSI


https://standards.iteh.ai/catalog/standards/etsi/ee0eba58-a56a-42c9-92ce-6409ee0853d0/etsi-gs-f5g-025-v1-1-1-2026-09
https://standards.iteh.ai/catalog/standards/etsi/ee0eba58-a56a-42c9-92ce-6409ee0853d0/etsi-gs-f5g-025-v1-1-1-2026-09

4 ETSI GS F5G 025 V1.1.1 (2026-09)
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Group Specification (GS) or ETSI Standard (ES)) may have been declared to ETSI. The declarations pertaining to these
essential IPRs, if any, are publicly available for ETSI member s and non-member s, and can be found in

ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
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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 architecture framework and requirements of computing collaboration in PON
optical access networks and key computing functions and capabilities of PON network components.

2 References

2.1 Normative references

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

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

NOTE: While any 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] ETSI GS F5G 036 (V1.1.1) (2026-04): "Fifth Generation Fixed Network (F5G); F5G Advanced
Network Architecture Release 4".
2.2 Informative references

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

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

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

[i.1] ETSI GR F5G 008 (V1.1.1) (2024-06): "Fifth Generation Fixed Network (F5G); F5G Use Cases
Release #2".

[i.2] ETSI GR F5G 020 (V1.1.1) (2024-10): "Fifth Generation Fixed Network (F5G); F5G Advanced
Use Cases; Release 3".

[i.3] Recommendation ITU-T G.988 (2022) including Amendments: "ONU management and control
interface (OMCI) specification".

[i.4] Recommendation ITU-T G.9943 (10/2025): "High speed fibre-based in-premises transceivers
network management".

[i.5] Recommendation ITU-T G.9949 (10/2025): "Wireless local area network management control
interface (WMCI) for in-premises network™.

[i.6] BBF TR-069: "CPE WAN Management Protocol (CWMP)".

[i.7] BBF TR-181: "Device Data Model for TR-069".

[i.8] BBF TR-369: "User Services Platform (USP)".

[i.9] BBF TR-383: "Common Y ANG Modules for Access Networks'.

[i.10] BBF TR-385: "ITU-T PON YANG Modules'.
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3.1

Void.

3.2

Void.

3.3

Definition of terms, symbols and abbreviations

Terms

Symbols

Abbreviations

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

3D
6G

Al

AP
CDN
Cco
CPN
CPU
CWMP
DBA
E2E
E-ONU
FMCI
FTTR
GEM
GPU
ICT
loT
IP
KPI
M&C
MCA
MFU

NOTE:

mTLS
NaaS
NE
NMP
NMS
NPU
Oo&M
ODN
OLT
omCl
ONT

NOTE:

ONU
OTN
PON
P-ONU
QoD

Three Dimensions

6" generation mobile networks
Artificial Intelligence

Access Point

Content Delivery Network

Central Office

Customer Premises Network
Central Processing Unit

CPE WAN Management Protocol
Dynamic Bandwidth Allocation
End-to-End

Edge ONU

Fibre Management Control Interface
Fibre-To-The-Room

GPON Encapsulation Method
Graphics Processing Unit
Information and Communications Technology
Internet of Things

Internet Protocol

Key Performance Indicator
Management and Control
Management, Control & Analytics
Main Fibre Unit

The MFU was called Primary ONU (P-ONU) in previous releases of the F5G and F5G-A architecture.

mutual Transport Layer Security
Network as a Service

Network Element

Network Management Platform
Network Monitoring System
Neural Processing Unit
Operations and Maintenance
Optical Distribution Network
Optical Line Termination
Optical Network Terminal Management & Control Interface
Optical Network Terminal

An ONT is many times also referred to in the industry as an Optical Network Unit (ONU).

Optical Network Unit
Optical Transport Network
Passive Optical Network
Primary ONU

Quality on Demand
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QoE Quiality of Experience
QoS Quality of Service

RBAC Role-Based Access Control
SAP Service Access Point

SFU Sub Fibre Unit

NOTE: The SFU used to be called Edge ONU (E-ONU) in previous release of the F5G and F5G-A architecture.

SLA Service Level Agreement
SMP Service Mapping Point
SNR Signal-to-Noise Ratio
SPP Service Processing Point
TLS Transport Layer Security
VLAN Virtual Local Area Network
VolP Voice over Internet Protocol
VR Virtua Reality
WAN Wide Area Network
WLAN Wireless Local Area Network
WMCI Wi-Fi® Management & Control Interface
XR eXtended Reality
YANG Y et Another Next Generation
4 Overview of Computing Collaboration Architecture

4.1 Relationship with F5G-A Architecture

The F5G-A network architecture consists of three basic planes from F5G, an Underlay Plane, a Service Plane and a
Management, Control and Analytics (F5G-A MCA) Plane. A cross-plane computing is specified as main characteristic
in F5G-A network architecture. The compute-oriented resources are located on any of the network nodes or are
co-located with the network nodes.

Underiay plane C

F5G Architecture F5G-A Architecture
— 2=\
Conko & Aaiyice T oA 0\ @/oesokaniComum) VICA blone F5G-A
P y e CA pla
: : s
1 1l l®»
1 - . ; F5G-A s
|/ F5G-A Service Plane ¢ service plane Service plane OO
i ‘ O
1 ' \\
i ! >
| : /7 P
L

Figure 1: F5G-Advanced network architecture

Asdefined in the F5G-A network architecture [1], computing collaboration in the PON network requires the following
functionalities:

. Compute resources are distributed throughout the network running on network elements or dedicated compute
hardware.

. Computing collaborating with the network, enables the use of more intelligent algorithms including Al-based
functions to steer and control the network. The network requires coordinated configuration of computing,
storage, and networking. Computing and storage shall be addressed from the physical hardware (general
purpose, Al-optimized and special purpose), cloud computing platform, and software packages.
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