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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, 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 congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Report (TR) has been produced by ETSI Technical' Committee. Digital Enhanced Cordless
Telecommunications (DECT).

The present document presents a study of use cases-and:vertical; scenarios for Ultra-Reliable Low-Latency
Communications (URLLC) based on different devel opments paths evolving DECT technology.

The present document is a preparation of follow=up technical'specifications within DECT, DECT ULE, DECT
evolution and DECT-2020.

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 ETS| 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.

Introduction

The present document has been produced by ETSI TC Digital Enhanced Cordless Telephony (DECT) Working Group
(WG) Ultra-Reliable Low-Latency Communications (URLLC).
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1 Scope

The present document presents a study of use cases and vertical scenarios for Ultra-Reliable Low-Latency
Communications (URLLC) intended to be used as base requirements for evolving DECT.

The proposed use cases can be classified as belonging to the following three major application areas.
. Home and Building Automation, including Smart Living;
. Industry automation - Factories of the Future, Industry 4.0;
. Media and entertainment industry - Programme Making and Special Events (PMSE).

Theidentified scenarios are intended to be implementable under 5G technology assumptions and timeframe. However
some of them may also be implementable enhancements of current DECT technology.

By 5G technology assumptions, it is meant state of the art radio interfaces based on OFDM with optional use of MIMO.

The present document also describes the methodol ogy and sources used for the identification of use cases, and describes
the required DECT standard specifications for the implementation of the different evolution paths.

The present document is a preparation of follow-up technical specifications within DECT, DECT ULE, DECT
evolution and DECT-2020.

2 References

2.1 Normative references

Normative references are not applicable in theypresent document.

2.2 Informative references

References are either specific (identified by dateof publication and/or edition number or version number) or
non-specific. For specific references, only theCited 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] ETSI EN 300 175-1: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 1. Overview".

[i.2] ETSI EN 300 175-2: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 2: Physical Layer (PHL)".

[i.3] ETSI EN 300 175-3: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 3: Medium Access Control (MAC) layer".

[i.4] ETSI EN 300 175-4: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 4: Data Link Control (DLC) layer".

[i.5] ETSI EN 300 175-5: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 5: Network (NWK) layer”.

[i.6] ETSI EN 300 175-6: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (CI); Part 6: Identities and addressing".
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[i.7]

[i.8]

[i.10]

[i.11]

[i.12]

[i.13]

[i.14]

[i.15]

[i.16]

[i.17]

[i.18]

[i.19]

[i.20]

[i.21]

[i.22]

[i.23]

[i.24]

[i.25]

[i.26]
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ETSI EN 300 175-7: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 7: Security features'.

ETSI EN 300 175-8: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 8: Speech and audio coding and transmission".

ETSI EN 300 444. "Digital Enhanced Cordless Telecommunications (DECT); Generic Access
Profile (GAP)".

ETSI EN 300 700: "Digital Enhanced Cordless Telecommunications (DECT); Wireless Relay
Station (WRS)".

ETSI EN 300 176-1: "Digital Enhanced Cordless Telecommunications (DECT); Test
specification; part 1: radio".

ETSI EN 301 649: "Digital Enhanced Cordless Telecommunications (DECT); DECT Packet
Radio Service (DPRS)".

ETSI TS 102 527-1: "Digital Enhanced Cordless Telecommunications (DECT); New Generation
DECT; Part 1: Wideband Speech”.

ETSI TS 102 527-2: "Digital Enhanced Cordless Telecommunications (DECT); New Generation
DECT; Part 2: Support of transparent | P packet data".

ETSI TS 102 527-3: "Digital Enhanced Cordless Telecommunications (DECT); New Generation
DECT; Part 3: Extended wideband speech services'.

ETSI TS 102 527-4: "Digital Enhanced.Cordless Telecommuinications (DECT); New Generation
DECT,; Part 4: Light Data Services; Software Update.Over The Air (SUOTA), content
downloading and HT TP based applications".

ETSI TS 102 527-5: "Digital.Enhanced Cerdless Telecommunications (DECT); New Generation
DECT,; Part 5: Additional feature set nr:*1 for extended wideband speech services'.

ETSI TS 102 939-1."Digital Enhanced Cardless Telecommunications (DECT); Ultra Low Energy
(ULE); Machine to'Machine Communications; Part 1: Home Automation Network (phase 1)".

ETSI TS 102 939-2: "Digital .Enhanced Cordless Telecommunications (DECT); Ultra Low Energy
(ULE); Machine to Machine Cemmunications; Part 2: Home Automation Network (phase 2)".

ETSI ETS 300 765-1:\"Digital Enhanced Cordless Telecommunications (DECT); Radio in the
Local Loop (RLL).Access Profile (RAP); Part 1: Basic telephony services'.

ETSI ETS 300 765-2: "Digital Enhanced Cordless Telecommunications (DECT); Radio in the
Local Loop (RLL) Access Profile (RAP); Part 2: Advanced telephony services'.

ETSI EN 301 239 (V1.1.3) (06-1998): "Digital Enhanced Cordless Telecommunications (DECT);
Data Services Profile (DSP); I sochronous data bearer services for closed user groups (service
type D, mobility class 1) ".

IEEE 802.11-2012™: "|EEE Standard for Information technology -- Telecommunications and
information exchange between systems Local and metropolitan area networks -- Specific
reguirements -- Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications'.

3GPP draft TR 22.804 (V0.2.0) (2017-08): "3rd Generation Partnership Project; Technical
Specification Group Services and System Aspects; Study on Communication for Automation in
Vertical Domains; (Release 15)".

3GPP draft TR 22.804 (V0.3.0) (2017-11): "3rd Generation Partnership Project; Technical
Specification Group Services and System Aspects; Study on Communication for Automation in
Vertical Domains; (Release 16)".

3GPP TR 22.804 (V1.0.0) (2017-12): "3rd Generation Partnership Project; Technical Specification
Group Services and System Aspects; Study on Communication for Automation in Vertical
Domains; (Release 16)".
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[i.27]

[i.28]

[i.29]

[i.30]
[i.31]

[i.32]

[i.33]

[i.34]

[i.35]

[i.36]

[i.37]

[i.38]

NOTE:

[i.39]

[i.40]

[i.41]

[i.42]

[i.43]

[i.44]

[i.45]
[i.46]

[1.47]
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ETSI TR 121 905 (V14.1.1) (06-2017): "Digital cellular telecommunications system (Phase 2+)
(GSM); Universal Mobile Telecommunications System (UMTYS); LTE; Vocabulary for 3GPP
Specifications (3GPP TR 21.905 version 14.1.1 Release 14)".

3GPP TS 22.261 (V15.2.0) (2017-09): "3rd Generation Partnership Project; Technical
Specification Group Services and System Aspects; Service requirements for the 5G system; Stage
1 (Release 15)".

AIOTI WGO3: "loT relation and impact on 5G", release 1.0 (draft), loT Standardisation, June
2017AI10TI.

Siemens White paper: "5G communication networks: Vertical industry requirements’.

Document ETSI/DECT(16)00137 Input on DECT Evolution and Reliable Low Latency Audio
Streaming (Wisesense/Sennheiser).

3GPP TSG-SA WG1 Meeting #80 S1-174144: "PM SE (Programme Making and Special Events)
Vertical Description".

3GPP TSG-SA WG1 Meeting #80 S1-174145: "Use Case: Low-latency audio streaming for live
performance”.

3GPP TSG-SA WG1 Mesting #80 S1-174146: "Use case: Low-latency audio streaming for local
conference systems'.

3GPP TSG-SA WG1 Meeting #80 S1-174147: "Use case: High'data rate video streaming /
professional video production”.

5G Vision, The 5G Infrastructure Public Private Partnéership: "The next generation of
communication networks and services!

White paper: "5G Empowering Vertical Industries®™ by 5G PPP, the collaborative research
programme organized under the European Commission's Horizon 2020.

PM SE-XG Project.

Available at www.pmse-xg.de.

3GPP TS 22.261 (V16.1.0)(2017-09): "3rd Generation Partnership Project; Technical
Specification Group Servicesand System Aspects; Service requirements for the 5G system; Stage
1 (Release 16)".

ITU Radiocommunication Study Groups, Working Party 5D; draft new Report ITU-R M.[IMT-
2020.EVAL]: "Guidelines for evaluation of radio interface technologies for IMT-2020".

ITU Radiocommunication Study Groups, Working Party 5D; Attachment 7.4 to Document
5D/758; LIAISON STATEMENT TO EXTERNAL ORGANIZATIONS ; Further information
related to draft new Report for IMT-2020 evaluation.

IEC 61784-3: "Industrial communication networks - profiles - part 3: functional fieldbuses -
genera rules and profile definitions’, 2016.

H. Kagermann, W. Wahlster, and J. Helbig: "Recommendations for implementing the strategic
initiative INDUSTRIE 4.0", Final report of the Industrie 4.0 working group, acatech - National
Academy of Science and Engineering, Munich, April 2013.

IEC 61158:2014: "Industrial communication networks - fieldbus specification”.
|EC 61784:2014: "Industrial communication networks - profiles'.

R. Zurawski: "Industrial communication technology handbook", second edition, CRC Press,
September 2017.

IEC 61508:2010: "Functional safety of electrical/electronic/programmable electronic safety-
related systems”.
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[1.48] IEC 62061:2005 + A1:2012: "Safety of machinery - Functional safety of safety-related electrical,
electronic and programmable el ectronic control systems”.

[i.49] A. Manjeshwar and D.P. Agrawal: "TEEN: arouting protocol for enhanced efficiency in wireless
sensor networks.", In Proceedings 15th International Parallel and Distributed Processing
Symposium. IPDPS 2001. |EEE Comput. Soc.

NOTE: Available at https://doi.org/10.1109/ipdps.2001.925197.

[1.50] M. A. Mahmood, W. K. G. Seah, and I. Welch, |.: "Reliability in wireless sensor networks: A
survey and challenges ahead.”, Computer Networks, 79, 166-187, 2015.

NOTE: Available at https://doi.org/10.1016/j.comnet.2014.12.016.

[i.51] Bosch Connected Devices and Solutions GmbH: " Cross Domain Development Kit | XDK, Bosch
XDK110 datasheet", April 2017.

NOTE: Available at https://xdk.bosch-connectivity.com/hardware.

[i.52] B. E. Keiser and E. Strange, "Pulse Code Modulation.”, in Digital Telephony and Network
Integration (pp. 19-34). Springer Netherlands, 1985.

NOTE: Available at https://doi.org/10.1007/978-94-015-7177-7_3.

[1.53] ISO/IED 13818-3:1998: "Information technology -- Generic coding of moving pictures and
associated audio information -- Part 3: Audig":

[i.54] Zhao, G. (2011): "Wireless sensor networks for industrial-proeess monitoring and control: A
survey". Network Protocols and Algerithms; 3(1), 46-63.

[1.55] |EC 62443-3-2:; " Security for industrial-automatior and control systems - Part 3-2: Security risk
assessment and system design?, in.progress.

[i.56] DKE-IEV, German online edifion of the lnternational Electrotechnical Vocabulary (IEV), DKE -
Deutsche Kommissien Elektrotechnik.Elektronik Informationstechnik in DIN und VDE, (German
Commission Electrical Technology.Electronics Information Technology).

NOTE: Available at https.//www2.dke.de/de/Online-Service/ DK E-1EV/Seiten/| EV -Woerterbuch.aspx.

[1.57] ETSI TS 122 278: "L TE;Service requirements for the Evolved Packet System (EPS)
(B3GPP TS 22.278).

[i.58] | EEE 802.1Qbv™: " Enhancements for Scheduled Traffic".

[1.59] |EEE 1588™: "|EEE Standard for a Precision Clock Synchronization Protocol for Networked
Measurement and Control Systems".

[i.60] ZVEI: "Working ZVEI Whitepaper - Security Interessen fir die 5G Standardisierung”, (in
German).

NOTE: Availableat

https://www.zvei.org/fileadmin/user _upload/Themen/Cybersicherheit/5G/Working ZVEI _Whitepaper S
ecurity Interessen bei 5G_OEV.pdf.
[i.61] | EEE 802.1Q™-2014: "Bridges and Bridged Networks'.
3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in ETSI EN 300 175-1 [i.1] and ETSI
TR 121 905 [i.27] apply.
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3.2 Symbols

For the purposes of the present document, the symbols givenin ETSI EN 300 175-1[i.1] and ETSI TR 121 905 [i.27]
apply.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI EN 300 175-1 [i.1], in ETSI
TR 121 905 [i.27] and the following apply:

AR Augmented Reality

ANV Audio/Video

CCl Culture and Cregtive Industry

DL Downlink

IP Internet Protocol

|IEEE Institute of Electrical and Electronics Engineers

[EM In-Ear Monitor

PA Public Address

PER Packet Error Rate

PLMN Public Land Mobile Network

PMSE Programme Making and Special Events

PTP Precision Time Protocol

SLA Service Level Agreement

UE User Equipment

UL Uplink

VR Virtual Reality
4 Overview, general concepts and methodology
4.1 Overall intention and initial assumptions

The present document was conceived as part of thé'initial studies for DECT-2020, a 5G radio technology intended to be
the long-term evolution of DECT. DECT-2020:is,assumed to be based on a new radio interface, with flexibility to use
state of the art concepts and paradigms suchias ©FDM and MIMO. The only fundamental initial limitations were that:

1) thetechnology should be for license-exempt operation;

2)  should be able to operate over existing DECT bands with minimum disturbance to existing DECT equipment
and over additional frequency ranges which might show up in future; and

3) should have a coverage area compatible with the transmission power levels of current DECT.

Although not explicitly stated, it was found convenient targeting the technology to areas not currently served by the
existing major developments of cellular and WLAN [i.23] technologies. From the very beginning the areaof URLLC
(Ultra Reliable Low Latency Communications) was identified as a primary target due to its foreseen importance and the
fact that it is not well served by existing wireless technology standards. Although 3GPP is targeting similar areain its
3GPP-5G standardization program, it is also clear that there will be enough scenarios and use cases clearly requiring or
preferring solutions based on license-exempt operation of wireless networks deployed and operated by the end user.

Three major application areas have been identified with detailed scenarios and use cases consistent with the expected
range of DECT evolution and DECT-2020 radio technologies. These are;

. Home and Building Automation, including Smart Living;
. Industry automation - Factories of the Future, Industry 4.0;

. Media and entertainment industry - Programme Making and Specia Events (PMSE).

ETSI
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