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Roadmaps from ITU-T, IEEE and ETSI-F5G
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[1] Technical Report ITU-T TR-OFCS, under preparation by WP2 of ITU-T SG15.

• PON Technology Evolution andStandard Trends1. 2000s: GPON/EPON 1Gbps2. 2010s: XG(S)PON, NGPON,10GEPON3. 2020-2025: 50GPON, 50GEPON, 25GS-PON MSA4. 2025s: Future PON



ITU-T SG15 Standard Roadmap for Fibre In-premises Network
1990s-2016 2018 2020 2022 2024 2026 2028

G.fin (2.5G@D+2.5G@U) P2MP G.fin (10G@D+10G@U) P2MP

G.hn (1G) MP2MP, POF

802.3

802.11

G.p2pf P2P
Adopt IEEE PHY spec

IEEE 8012.11ax IEEE 8012.11be IEEE 8012.11bn

Re-use Coax PHY, OFDM

Symmetrical 2.5G , F&W coordination

IEEE 802.3z/ah 1G@10km, 802.3ae/cp 10G@10km

Distance (2km，10km，80km), Date rate (0.1/1/2.5/5/10/25/100/200G)

Wi-Fi 6: 1.2G@2S, 9.6G@8S Wi-Fi 7: 5.8G@2S, 46G@16S Wi-Fi 8: target for stability

Symmetrical 10G , F&W coordination

Single mode fibre based

Plastic optical fibre
Q3/SG15

802.3 Ethernet for (optical fibre, coax, twisted pair)

100Mbps Broadband 1Gbps Broadband 10Gbps Broadband

ITU-T Optical access 50GPON(50G@D+12.5/25/50@U)XG(S)PON (10GD+2.5/10G@U)GPON (2.5@D+1.25@U)
(Audio/web browsing/HD) (4K/gaming/on-line education) (XR/3D/8K)



Standard Series of ITU-T SG15 Q3
• G.fin recommendations (High speed fibre-based in-premises transceivers)

1. Use case & requirement: TP of 4H (published), supplement of 4B (published), supplement of 4H 2.0 (on-going)
2. System Architecture (G.9940 approved)：priority of P2MP, centralized fibre & wireless coordination
3. Physical layer (G.9941, consented) and data link layer (G.9942, consented): common agreement in frame design
4. Network management (G.9943): on-going
5. Fibre & Wi-Fi coordination (G.wmci): on-going

• G.p2pf recommendation (High-speed point-to-point-fibre-based in-premises transceivers)

2020 2021
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2022 2023 2024
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Arch
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4H UC and req: GSTP 4B UC and req: sup
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PHY/MAC: G.fin-PHY/DLL
Network management: G.fin-NM

Completed On-going
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G.fin standard series
G.p2pf standardArch system architecture G.p2pf



Use cases & network characteristic for home applications

Source: ITU-T G.Suppl.FIP4H,“Use case & Requirements of Fibre-based In-premises networking for Home Application (FIP4H) ”
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Use cases & network characteristic for SME applications

Source: ITU-T G Suppl. 78,“Use case and requirements of fibre-to-the-room for small business applications ”
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In-premises fibre networking (G.fin) for Gigabit Broadband

Source：ITU-T G.9940, approved December 2023

 Home environment

 Business environment
G.fin network with single SFU

G.fin network with multiple SFUs



G.fin system architecture

Functional framework of G.fin system
1. Identify service flow and differentiate the service QoS
2. MFU dynamically collects the Wi-Fi and network relevant information such as data buffer, link status, etc.
3. The MFU controller does analysis and makes decision
4. The decision is sent to each SFU through the fibre network

Source：ITU-T SG15 Q3, G.wmci, new project initiated in Nov plenary of 2023

Fibre & wireless coordination of G.fin system



G.fin physical layer (PHY) & data link layer (DLL)

Source：ITU-T SG15 Q3, G.9941, consented in Nov plenary of 2023 Source：ITU-T SG15 Q3, G.9942, consented in Nov plenary of 2023

PHY: symmetric rate, optimized link budget, flexible splitting DLL: TDMA, F/WMCI dynamic control, OLT enabled management



WLAN management & control interface (WMCI) complements to UHR

Multi-AP coordination over fibre link

Multi-AP coordination through air interface

• Fibre link should be a complement way for multi-AP coordination in UHR
– Guaranteed low latency channel for control message exchange in PHY and DLL
– Data are well coordinated by TDMA scheme for uplink and broadcasting in downlink
– Tree topology, in which controller is set in MFU
– High throughput backhauling over fibre, best for Co-BF & Joint transmission
– Nature high synchronization over fibre network (OOK modulation over 2.5G/10G)

Source：IIEEE 802.11 WNG, 11-23-1186-00-0wng-multi-AP-over-fibre



Coordinated Wi-Fi transmission in domain based on G.wmci

Coexistence of multiple AP scheme Coordination of air interface in time domain

Concept of coordination procedure
Source：ITU-T Jan RGM，Q3/15-C9 (240122)



G.p2pf system architecture

Source: G.9930 draft – Under review in the approval process

Description
• Optical Ethernet connections are used for connecting RG and subtended unit (SU)
• Two types of connectivity:

• RG/SUs are connected directly to the fibre infrastructure (IFDN) using devices with optical outputs
• RG/SUs are connected to external optical/electrical converters using Ethernet. In this case, an external switch is neededon the RG side

Illustration of a G.p2pf-based FIP network Summary of G.p2pf PHY options based on IEEE 802.3



Further consideration: deep integration over fibre or Wi-Fi

Source：2nd FTTR joint workshop, 2022，Orange

C-FAN Centralised-FAN (Fixed Access Network)
-> Simplified G.fin devices-> Centralized control in central office

Source：ITU-T SG15 Q3, T22-SG15RGM-Q3-230131-C-0019, Maxlinear，2023

Integration betwen multiple AP

Source：ITU-T SG15 Q3, T17-SG15-C-2773!!MSW-E, Huawei，2021

Integration over access or in-premises
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