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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 
ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the 
ETSI Web server (https://ipr.etsi.org/). 

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

Trademarks 

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. 
ETSI claims no ownership of these except for any which 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. oneM2M™ logo is a trademark of ETSI registered for the benefit of its Members and of the 
oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association. 

Foreword 
This Group Report (GR) has been produced by ETSI Industry Specification Group (ISG) Fifth Generation Fixed 
Network (F5G). 

Modal verbs terminology 
In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be 
interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions). 

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation. 
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1 Scope 
The present document describes the use cases to be enabled by the Fifth Generation Fixed Network (F5G). These use 
cases include services to residential, business and vertical industry customers as well as functionalities to optimize the 
management and performance of F5G. These use cases will be used as input to a gap analysis and a technology 
landscape study, aiming to extract the technical requirements needed for their implementations. The use cases are 
identified based on their influence on the fixed network architecture and requirements. The context and description of 
each use case are presented in the present document. 

2 References 

2.1 Normative references 
Normative references are not applicable in the present document. 

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

[i.1] ETSI GR F5G 001: "Fifth Generation Fixed Network (F5G); F5G Generation Definition 
Release #1". 

[i.2] 3GPPP TR 38.801: "3rd Generation Partnership Project; Technical Specification Group Radio 
Access Network; Study on new radio access technology: Radio access architecture and interfaces 
(Release 14)". 

[i.3] Recommendation ITU-T G.987: "10-Gigabit-capable passive optical network (XG-PON) systems: 
Definitions, abbreviations and acronyms". 

[i.4] AIA Global Association for Vision Information: "GiGE Vision 2.1". 

[i.5] AIA Global Association for Vision Information: "USB3 Vision 1.1". 

[i.6] IEEE 1588™: "Standard for a Precision Clock Synchronization Protocol for Networked 
Measurement and Control Systems". 

[i.7] IEEE 802.1™: "Time-Sensitive Networking (TSN) Task Group". 

NOTE: Available at https://1.ieee802.org/tsn/ [accessed Feb. 2018]. 

[i.8] IEEE Std 802.1AS™: "IEEE Standard for Local and Metropolitan Area Networks - Timing and 
Synchronization for Time‐Sensitive Applications", January 2020. 

[i.9] IEC/IEEE 60802: "TSN Profile for Industrial Automation", Draft D1.2, June 2020. 

[i.10] PROFIBUS Nutzerorganisation e. V.: "PROFINET System Description: Technology and 
Application," Version November 2018, Order Number 4.132. 

[i.11] PROFIBUS Nutzerorganisation e.V.: "PROFINET over TSN Guideline", Version 1.21, June 2020. 

[i.12] IEC 62541: "OPC unified architecture". 
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[i.13] IEC 61131-3: "Programmable controllers - Part 3 : Programming languages". 

[i.14] OPC Foundation, PROFIBUS Nutzerorganisation e.V.: "OPC UA for PROFINET", Version 1.00, 
January 2020. 

[i.15] Recommendation ITU-T G.697: "Optical monitoring for dense wavelength division multiplexing 
systems". 

[i.16] IETF RAW: "Reliable and Available Wireless Technologies", Internet Draft, February 2021. 

[i.17] IETF RAW: "RAW use cases," Internet Draft, February 2021. 

[i.18] IETF RAW: "Requirements for Reliable Wireless Industrial Services", Internet Draft, March 2021. 

[i.19] 3GPP: "Study on Communication for Automation in Vertical Domains", Technical Specification 
(TS) 22.804, section 5.3.7, version 16.3.0, July 2020. 

[i.20] 5G ACIA: "Key 5G Use Cases and Requirements From the Viewpoint of Operational Technology 
Providers", White Paper, May 2020. 

[i.21] K. Löser: "Wi-Fi 6 in the Industry", White Paper, Siemens AG, 2020. 

[i.22] E. Khorov, I. Levitsky, I. F. Akyildiz: "Current Status and Directions of IEEE 802.11be, the 
Future Wi-Fi 7," IEEE Access, vol. 8, pp. 88664-88688, May 2020. 

[i.23] K. L. Bober, S. M. Mana, M. Hinrichs, S. M. Kouhini, C. Kottke, D. Schulz, C. Schmidt, R. 
Freund, V. Jungnickel: "Distributed Multiuser MIMO for LiFi in Industrial Wireless 
Applications", Journal of Lightwave Technology, early access, March 2021. 

[i.24] IEEE 802.11-18/1109r5: "LC Usage Document", July 2018. 

[i.25] Y. Le, H. Zeng, X. Zhou, N. Deng, S. Megeed, A. Shen, Z. Dong, Z. Feng, T. Chang and X. Liu: 
"Real-Time Demonstration of an Integrated Metro-Access Network Carrying Live VR Traffic 
Based on Multi-Carrier Modulation and Simplified Sub-band Coherent Detection", in Optical 
Fibre Communication Conference (OFC) 2019, paper Th3F.3 (2019). 

[i.26] D. F. Welch: "Disruption Cycles for Optical Networks: How Point to Multi-Point Coherent Optics 
can Transform the Cost and Complexity of the Optical Network", in European Conference on 
Optical Communications 2020, Invited Talk Tu1C-1 (2020). 

[i.27] Optical Internetworking Forum (OIF): "Implementation agreement 400ZR", March 2020. 

[i.28] 5G-ACIA White Paper (2021): "Integration of 5G with Time-Sensitive Networking for Industrial 
Communications", published by 5G-ACIA. 

[i.29] Boschert, S., Heinrich, C., Rosen, R. (2018): "Next Generation Digital Twin", Proceedings of 
TMCE 2018. 

[i.30] Qiuchen Lu, Ajith Kumar Parlikad, Philip Woodall, Gishan Don Ranasinghe, Xiang Xie, Zhenglin 
Liang, Eirini Konstantinou, James Heaton and Jennifer Schooling (2020): "Developing a dynamic 
digital twin at building and city levels: A case study of the West Cambridge campus", Journal of 
Management in Engineering, 36(3). 

[i.31] ETSI GS F5G 003: "Fifth Generation Fixed Network (F5G); F5G Technology Landscape". 

[i.32] ETSI GS F5G 004: "Fifth Generation Fixed Network (F5G); F5G Network Architecture". 

[i.33] IEEE 802.3br-2016™: "IEEE Standard for Ethernet Amendment 5: Specification and Management 
Parameters for Interspersing Express Traffic". 

[i.34] IEEE Std 802.1CB-2017™: "IEEE Standard for Local and Metropolitan Area Networks - Frame 
Replication and Elimination for Reliability". 

NOTE: Available at https://ieeexplore.ieee.org/servlet/opac?punumber=8091137. 
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[i.35] IEEE Std 802.1Qbv-2015™: "IEEE Standard for Local and Metropolitan Area Networks - Bridges 
and Bridged Networks - Amendment 25: Enhancements for Scheduled Traffic". 

NOTE: Available at https://standards.ieee.org/findstds/standard/802.1Qbv-2015.html. 

[i.36] IEEE Std 802.1Qbu-2016™: "IEEE Standard for Local and Metropolitan Area Networks - Bridges 
and Bridged Networks - Amendment 26: Frame Preemption". 

NOTE: Available at https://standards.ieee.org/findstds/standard/802.1Qbu-2016.html. 

[i.37] IEEE Std 802.1AB-2016™: "Station and Media Access Control Connectivity Discovery (specifies 
the Link Layer Discovery Protocol (LLDP))". 

NOTE: Available at https://ieeexplore.ieee.org/servlet/opac?punumber=7433913. 

3 Definition of terms, symbols and abbreviations 

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

AI annotation: task of labelling data with metadata in preparation for training a machine learning model 

rendering: process of generating a photorealistic or non-photorealistic image from a 2D or 3D model by means of a 
computer program 

3.2 Symbols 
Void. 

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

6DoF Six Degrees of Freedom 
AC  Access Controller 
ACIA Alliance for Connected Industries and Automation 
AggN Aggregation Network 
AGV Automated Guided Vehicle 
AI Artificial Intelligence 
AN Access Network 
AP Access Point 
API Application Programming Interface 
AR Augmented Reality 
ASI Asynchronous Serial Interface 
ATM Automatic Teller Machine 
AZ Availability Zone 
B2B Business to Business 
B2C Business to Customer 
BBU Base Band Unit 
BIP Bit-Interleaved Parity 
BNG Broadband Network Gateway 
CAPEX CAPital EXpenditure 
CCTV Closed Circuit TeleVision 
CDN Content Delivery Network 
CE Customer Equipment 
CFP C Form-factor Pluggable 
CO Central Office 
CoS Class of Service 
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CPE Customer Premise Equipment 
CPN Customer Premises Network 
CR Computed Radiography 
CR Core Router 
CSP Communication Service Provider 
CT Communication Technology/Computed Tomography 
CU Central Unit 
CWDM Coarse Wavelength Division Multiplexing 
DBA Dynamic Bandwidth Allocation 
DC Data Centre 
DC-GW Data Center Gateway 
DCI Data Centre Interconnect 
DHCP Dynamic Host Control Protocol 
DICOM (Digital Imaging and Communications in Medicine 
DIM Dynamic Integrity Measurement 
DR Digital Radiography 
DSA Digital Subtraction Angiography 
DSL Digital Subscriber Line 
DSLAM Digital Subscriber Line Access Multiplexer 
DT  Digital Twin 
DU Distributed Unit 
DWDM Dense Wavelength Division Multiplexing 
E2E End to End 
EAU Electrical Aggregation Unit 
EG  Enterprise Gateway 
eMBB Enhanced Mobile Broadband 
EMI Electro-Magnetic Interference 
EMS Element Management System 
ERP Enterprise Resource Planning 
EU European Union 
F5G Fifth Generation Fixed Network 
FAT Fibre Access Terminal 
FDMA Frequency-Division Multiple Access 
FEC Forward Error Correction 
FFC Full-Fibre Connection 
FGW Fibre GateWay 
FIN  Fibre in-premises Network 
FPS First Person Shooter 
FTTB Fibre To The Building 
FTTB/C Fibre To The Building/Curb 
FTTC Fibre To The Curb 
FTTH Fibre To The Home 
FTTR Fibre To The Room 
FWL Fixed Wireless Link 
GE Gigabit Ethernet 
GiGE Vision® GiGabit Ethernet Vision 
GIS Geographic Information System 
GPON Gigabit-capable Passive Optical Network 
GPS Global Positioning System 
GPU Graphics Processing Unit 
GRE Guaranteed Reliable Experience 
GVCP GiGE Vision Control Protocol 
GVSP GiGE Vision Stream Protocol 
HD High Definition 
HDR High Dynamic Range 
HDTV High Definition TeleVision 
HGW Home Gateway 
HIS Hospital Information System 
HMD  Head-Mounted-Display 
HMI Human Machine Interface 
HQ Head Quarter 
HSI High Speed Internet 
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HW HardWare 
IBC International Broadcasting Centre 
ICT  Information and Communication Technology 
IIoT Industrial Internet of Things 
IOR Industrial Optical Ring  
IP Internet Protocol 
IPTV Internet Protocol TeleVision 
ISP Internet Service Provider 
IT Information Technology 
LAN Local Area Network 
LiFi Light Fidelity 
LoS Line of Sight 
MAC Media Access Control 
MDU Multiple Dwelling Unit 
MES  Manufacturing Execution System 
ML Machine Learning 
mMTC Massive Machine Type Communication 
MOBA Multiplayer Online Battle Arena 
MOOC Massive Open Online Course 
MPEG Moving Picture Experts Group 
MPLS Multiprotocol Label Switching 
MR Mixed Reality 
MRI Magnetic Resource Imaging 
MSA Multi-Source Agreement 
MSCO Multi-Service Connectivity Orchestrator 
MWDM Metro Wavelength Division Multiplexing 
NFV Network Functions Virtualisation 
NMS Network Management System 
OA Office Automation 
OAM Operation And Maintenance 
ODN Optical Distribution Network 
ODTR Optical Time Domain Reflectometer 
OEHC  Optical Electric Hybrid Cable 
OLO Optical Local Oscillator 
OLT Optical Line Termination 
OMCI ONU Management and Control Interface 
ONU Optical Network Unit 
OPC UA Open Platform Communications Unified Architecture 
OPC Open Platform Communications 
OPEX OPerational Expenses 
ORE Optical Ring End 
ORH Optical Ring Head 
ORP Optical Ring Passive 
OS Operating System 
OSS Operation Support System 
OT Operational Technology 
OTDR  Optical Time Domain Reflectometer  
OTN Optical Transport Network 
OXC  Optical Cross-Connect 
P2MP Point-to-MultiPoint 
P2P Point to Point 
PACS Picture Archiving and Communication Systems 
PC Personal Computer 
PCC Point Cloud Compression 
PDM Polarization-Division Multiplexed 
PE Provider Edge 
PET-CT Positron Emission Tomography-Computed Tomography 
PLC Programmable Logical Controller 
PM Post Meridiem 
PoD  Point of Delivery 
PoE Power over Ethernet 
POL Passive Optical LAN 
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PON Passive Optical Network 
PoP Point of Presence 
PTP Precise Time Protocol 
QSFP Quad (4-channel) Small Form-factor Pluggable 
RA Remote Attestation 
RAC Real Application Cluster 
RAN Radio Access Network 
RAW  Reliable and Available Wireless 
RF Radio Frequency  
RFS  Resource Facing Services 
RGBD Red Green Blue Depth 
RIS  Radiology Information System  
RN Remote Node 
RRH Radio Remote Head 
RSSI Received Signal Strength Indication 
RTT Round Trip Time 
RTU Remote Terminal Unit 
RU Radio Unit 
SA StandAlone 
SCADA Supervisory Control and Data Acquisition 
SD  Standard Definition 
SDI  Serial Digital Interface 
SDN Software-Defined Network 
SD-WAN Software-Defined Wide Area Network 
SFP Small Form-factor Pluggable 
SLA Service-Level Agreement 
SME Small and Medium Enterprises 
SNI Service Node Interface 
SRLG Shared Risk Link Group 
STP Shielded Twisted Pair 
TCP Transmission Control Protocol 
TDMA Time Division Multiple Address 
TPM Trusted Platform Module 
TSN Time-Sensitive Networking 
TTM Time To Market 
TV TeleVision 
TWT Target Wake Time 
UA Unified Architecture 
UAC User Application Client 
UAS User Application Server 
UDP User Datagram Protocol 
UHD Ultra-High Definition 
UPF User Plane Function 
URLLC Ultra-Reliable and Low Latency Communications 
UTP Unshielded Twisted Pair 
VAS Value Added Services 
VLAN Virtual Local Area Network 
VM Virtual Machine 
VoIP Voice over Internet Protocol 
VPC Virtual Private Cloud 
V-PCC Video codec based Point Cloud Compression 
vPLC virtual Programmable Logic Controller 
VPN Virtual Private Network 
VR Virtual Reality 
VR/AR Virtual Reality/Augmented Reality 
VTM Video Teller Machine 
VXLAN Virtual eXtensible Local Area Network 
WDM Wavelength Division Multiplexing 
Wi-Fi® Wireless Fidelity 
WLAN Wireless Local Area Network 
XFP Gigabit Small Form-factor Pluggable 
XG-PON 10-Gigabit-capable Passive Optical Network 
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