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Terms of Reference STF BR (TC DECT) 
DECT 2020 new radio interface - stage 1
Summary information

	Approval status
	TC DECT approved. STF Review Panel recommendation to approve with 2 tasks and the reduction of 20 000 €= budget of 94 000 €.
To be approved by Board#113 (21-22 June)

	Funding
	Maximum budget: 96 400 € from ETSI FWP 

Task A (study of URLLC use cases): 35 000 €, Task B (DECT-2020 new radio interface) 59 000 €, travels 2 400 €.

	Time scale
	1 Oct-2017 to 30 May-2018

	Work Items 
	Deliverables to be contributed to:

DTR/DECT-URLLC1 (TR 103 515): Digital Enhanced Cordless Telecommunications (DECT); Study on URLLC use cases of vertical industries and data service profiles (new deliverable)
DTR/DECT-00315 (TR 103 514): Digital Enhanced Cordless Telecommunications (DECT); Study on DECT 2020 New Radio (new deliverable). Including a study on IMT-2020 minimum technical performance requirements and DECT evolution choices towards.



	Board priority 
	ETSI STF funding criteria  (ETSI/BOARD(12)88_030r1)
· 1) Emerging domains for ETSI 
· 2) See clause 3


Part I – Reason for proposing the STF

1 Rationale

DECT is one of the most important ETSI standards in terms of public acceptance. Approximately 100 M of DECT devices are sold each year. The standard provides a convenient solution to the needs of cordless telecommunications in the business, residential and Wireless Local Loop (WLL) scenarios. 
The current DECT radio interface was designed in the early 1990’s and is based on TDMA/TDD with Gaussian Frequency Shift Keying (GFSK) modulation. Although this interface is able to provide a cost effective solution for cordless telephony applications with an appropriate reuse of the spectrum, it cannot provide the high data rates and bandwidth efficiency required by most modern evolution scenarios. In addition to that, promising applications such as Audio-Streaming and Wireless Industrial Automation in Internet of Things (IoT) domain introduce Ultra Reliability and Low Latency requirements that have to be taken into account in any technology evolution.

During the years 2016-2017, TC DECT has performed a comprehensive study of the technology evolution possibilities. The study has made evident several promising evolution paths for multiple applications. 
In addition to that, the TC has attracted the interest of new participants, most of them from industries different from the traditional cordless business, who are demanding technology evolutions for new applications. These applications have completely different requirements to traditional DECT, such as reduced latency, improved reliability and higher data rates. On the other hand, they share with traditional DECT the approximate cell range and the operation model based on license exempt operation. It is therefore evident that a new radio interface based on state-of-the-art paradigms is required. This new interface is named DECT-2020 New Radio.
A new WG, the DECT URLLC (Ultra Reliable Low Latency Communications) has been created by TC DECT to deal with the new applications and the long term technology evolution. Examples of vertical sectors demanding technology evolution and URLLC requirements are: industry automation, content industry, professional audio, consumer electronics and home automation.

The main goal of the proposed STF will consist in establishing the fundamental design concepts of a new radio interface based on state-of-the-art paradigms, and intended to be the DECT evolution during the 2020 timeframe. The work will further develop one of the evolution paths identified by the former STF 518. The new radio interface is intended to operate over the DECT band, should be designed for coexistence with traditional DECT devices and will reuse the carrier and frequency structure to the greatest extent possible. 

2 Objective

The objective of the proposed STF will be implemented as two tasks:

Task A: The goal of this task is to support analysing the detailed use cases and radio interface requirements of the several vertical industry scenarios already identified by the DECT URLLC WG. The study should determine the required balance between data rate, implementation cost, spectrum efficiency, latency, reliability and power consumption. This study will also propose a structure of profiles for the different applications.

The Task A will be implemented as section-wise contributions to TR 103 515.

Task B: This task consists of further support to develop one of the evolution paths proposed by STF 518. A new radio interface based on state of the art paradigms able to offer the required data rates, propagation characteristics and spectrum efficiency, while maintaining compatibility with the carrier and time structure of the DECT band. OFDM (Orthogonal frequency-division multiplexing) and SC-FDE (Single-Carrier Frequency Domain Equalization) based schemes will be used as primary assumptions (however the study may propose further alternatives). The result of the study should include detailed proposals of the PHY schemes and to validate the feasibility of the approach and to allow experimental work in a further stage (PHY layer concept prototypes). Space diversity (MIMO) should be considered from the beginning, however it will be developed in further stages. The study output may also be used as input for wider industry research initiatives (such as H2020 projects)
The Task B will be implemented as section-wise contributions to TR 103 514.

3 Relation with ETSI strategy and priorities

The proposed work implements the ETSI long term strategy (LTS) addressing the following trends and streams:

1. Being at the heart of digital

Outreach to industry “vertical” sectors (including with members’ acquisition)

Secure ETSI role and position as an ESO 

2. Being an enabler of standards
From idea to specs (end2end)
3. Being global and being versatile

The proposed work will also implement the EC policy objectives on Digital Single Market and Internet of Things (IoT).

The proposed activities will fulfil the definition for the category “Emerging domains for ETSI” in STF ETSI STF funding criteria (ETSI/BOARD (12)88_030r1).
4 Context of the proposal

4.1 ETSI Members support

	ETSI Member
	Supporting delegate
	Motivation

	AVM Berlin
	Sven Trevisany
	Improving DECT for new application requirements in a reliable unlicensed wireless technology and to become member of the IMT2020 family.

	BMWi
	Bernd Wolf
	To support the evolution of DECT requirements towards IMT-2020.

	Deutsche Telekom AG
	Oliver Schneider
	Deutsche Telekom AG considers that it is important to improve DECT technology for new applications and to become member of the IMT2020 family.

	Dialog Semiconductor
	Colin Foster
	Dialog Semiconductor is actively participating in the evolution of DECT technology and applications and therefore feel it is vitally important that we are a member of the IMT-2020 family.

	DSPG Edinburgh Ltd
	Steven Dickinson
	DSPG sees the importance of evolving DECT technology, and the benefits of attaining acceptance in the IMT-2020 family. We are actively involved in this area and fully support this STF.

	FEEI
	Guenter Kleindl
	To comply with IMT-2020 requirements, new physical layer is needed.

	Gigaset Communications GmbH
	Peter Scholz
	Gigaset Communications GmbH considers it important to evolve DECT technology and to participate in the benefits of the IMT 2020 family.

	Panasonic R&D Center Germany
	Hans-Peter Steinbrueck
	We are promoting DECT on a global basis. In order to secure sufficient amount of spectrum globally for DECT applications we believe it will be very much important for our industry to be an IMT 2020 family member.

	Robert Bosch GmbH
	Christoph Thein
	Our motivation is to enhance the scope of the current DECT system to new use cases and applications, e.g. PMSE and industrial automation.

	RTX A/S
	Jens Toftgaard Petersen
	To ensure further development and update of DECT for meeting new application requirements as a reliable unlicensed wireless technology and to become member of the IMT2020 family.

	Sennheiser Electronic GmbH
	Andreas Mueller
	DECT-2020 and related URLLC activities will enable a rich-set of audio streaming equipment, e.g. wireless microphones, in-ear monitoring and conferencing systems.

	TES Electronic solutions
	Ronnie Macpherson
	TES is particularly interested in the work performed by the URLLC group in relation to streaming applications, particularly professional high quality low latency audio devices, but we would  also like an appreciation of the evolving DECT technologies.

	Wireless Partners S.L.
	Angel Boveda
	To further contribute to the DECT success story by fostering the Mid and Long Term Evolution of the technology

	wiseSense GmbH
	Andreas Wilzeck
	Evolution of DECT towards the minimum technical performance requirements of IMT-2020 is of paramount importance for us and vertical industries.


4.2 Market impact

The DECT specification from ETSI is the worldwide leading standard for digital cordless telecommunications. There are more than 1000 million devices in the market and every year more than 100 million devices are sold. In the last 4 years, DECT has become the number one in the US. DECT products are also available in Japan.

The current DECT radio interface was designed in the early 1990s and is based on TDMA/TDD with GFSK modulation. Although this interface is able to provide a cost effective solution for cordless telephony applications with an appropriate reuse of the spectrum, it cannot provide the latency, reliability, high data rates, and bandwidth efficiency required by most modern evolution scenarios. Promising applications such as Audio-Streaming and Wireless Industrial Automation in Internet of Things (IoT) domain introduce Ultra Reliability and Low Latency requirements that have to be taken into account in any technology evolution.

Therefore, it is evident that a new radio interface based on state-of-the-art paradigms is required as the evolution path of the technology. Sectors such as industry automation, content industry, professional audio, consumer electronics and home automation are identified as candidates for the new radio interface. 

4.3 Tasks for which the STF support is necessary

Due to the amount of work, and despite the intense activity of TC DECT delegates, the support of an STF is essential for the timely production of the technical studies and the seamless continuation of the DECT success story. 

4.4 Related voluntary activities in the TB

Many technical contributions have been provided by the experts in TC DECT. TC DECT delegates will further contribute to STF objectives, in parallel to the STF.

4.5 Previous funded activities in the same domain

This is the first STF request specifically related to the new DECT radio interface and IMT-2020 minimum technical performance requirements to be considered. 
A previous study (STF 518, study of DECT evolution) identified the supported topics in one of its proposals of evolution paths.
4.6 Consequences if not agreed

Not addressing the required studies will jeopardize the DECT long term evolution and will reduce market opportunities for DECT products.

Part II - Execution of the work

5 Technical Bodies and other stakeholders

5.1 Reference TB

TC DECT, Chairman: Dr. Günter Kleindl
DECT URLLC Working Group, Chairman: Dr. Andreas Witzeck
5.2 Other interested ETSI Technical Bodies

TC ERM (TG17, TG41), TC smartM2M

5.3 Other stakeholders

3GPP, OneM2M, AIOTI, 

6 Base documents and deliverables

6.1 Base documents

	Document
	Title
	Current Status
	Expected date for stable document

	ETSI EN 300 175-1
	DECT Common Interface (CI); part 1 v2.6.1
	published
	

	ETSI EN 300 175-2
	DECT Common Interface (CI); part 2 v2.6.1
	published
	

	ETSI EN 300 175-3
	DECT Common Interface (CI); part 3 v2.6.1
	published
	

	ETSI EN 300 175-4
	DECT Common Interface (CI); part 4 v2.6.1
	published
	

	ETSI EN 300 175-5
	DECT Common Interface (CI); part 5 v2.6.1
	published
	

	ETSI EN 300 175-6
	DECT Common Interface (CI); part 6 v2.6.1
	published
	

	ETSI EN 300 175-7
	DECT Common Interface (CI); part 7 v2.6.1
	published
	

	ETSI EN 300 175-8
	DECT Common Interface (CI); part 8 v2.6.1
	published
	

	ETSI EN 300 444
	DECT Generic Access Profile GAP) v2.4.1
	published
	

	ETSI TS 102 939-1
	DECT ULE Phase 1 v1.2.1
	published
	

	ETSI TS 102 939-1
	DECT ULE Phase 2 v.1.1.1
	published
	

	ETSI TR 103 422
	DECT evolution
	Final draft
	TB approved 30/05/2017


6.2 Deliverables

	Deliv.
	Work Item code

Standard number
	Working title

Scope

	D1
	Contributions to 

DTR/DECT-URLLC1-
(TR 103 515)
	Digital Enhanced Cordless Telecommunications (DECT); Study on URLLC use cases of vertical industries and data service profiles (new deliverable)

	D2
	Contributions to

DTR/DECT-00315:
(TR 103 514)
	Digital Enhanced Cordless Telecommunications (DECT); Study on DECT 2020 New Radio (new deliverable). 
Including a study on IMT-2020 minimum technical performance requirements and DECT evolution choices towards.


6.3 Deliverables schedule:

DTR/DECT-URLLC1: (TR 103 515): Digital Enhanced Cordless Telecommunications (DECT); Study on URLLC use cases of vertical industries and data service profiles (new deliverable)
· Start of STF work
1-October-2017
· Stable draft
15-November-2017
· TB approval
30-December-2017


· Publication.
30-January-2018


DTR/DECT-00315: (TR 103 514): Digital Enhanced Cordless Telecommunications (DECT); Study on DECT 2020 New Radio (new deliverable)
· Start of STF work
1-October-2017
· Early draft update
1-December-2017
· Stable draft
28-February-2018
· TB approval
30-April-2018


· Publication.
30-May-2018


7 Work plan, time scale and resources

7.1 Organization of the work 

The work will be steered by the TC DECT chairman, the URLLC WG chairman and the URLLC WG members. There will be about three TC DECT or WG URLLC F2F meetings and about 20 online meetings from October 2017 to April 2018.

7.2 Task description

Task A – Contribution to Study on URLLC use cases of vertical industries and data service profiles
Objectives

The goal of this task is to support analysing the detailed use cases and radio interface requirements of the several vertical industry scenarios identified by the DECT URLLC WG. The study should determine the required balance between data rate, implementation cost, spectrum efficiency, latency, reliability and power consumption. This study will also propose a structure of profiles for the different applications.

Input
The current DECT standard task and the previous report TR 103 422 and the status of TR 103 515 once the STF gets involved. 

The contributions on requirements from ETSI members participating in TC DECT and its WGs.

The contributions on requirements from industry associations (DECT Forum and others), when relevant.

Output

The task will be to contribute section-wise to TR 103 515.
Interactions

The STF service providers are expected to interact on a regular basis with the TC and WG, and to participate in all meetings and conference calls during the STF timeframe (3 F2F meetings and 20 online meetings expected).

Task B – Contributions to Study on DECT 2020: New Radio
Objectives

This task consists on further support to develop one of the evolution paths proposed by STF 518. A new radio interface based on state of the art paradigms able to offer the required data rates, propagation characteristics and spectrum efficiency, while maintaining compatibility with the carrier and time structure of DECT band. OFDM and SC-FDE based schemes will be used as primary assumptions (however the study may propose further alternatives). The result of the study should include detailed proposals of the PHY schemes and to validate the feasibility of the approach and to allow experimental work in a further stage (PHY layer concept prototypes). Space diversity (MIMO) should be considered from the beginning, however it will be developed in further stages. The study output may also be used as input for wider industry research initiatives (such as H2020 projects)

It is expected that the investigation on ULE evolution will allow addressing new application and markets for ULE and DECT technologies in the mid-term, and will contribute to the ETSI effort on the Internet of Things (IoT).

Input
The current DECT standard task and the previous report TR 103 422 and the status of TR 103 514 once the STF gets involved.
The contributions on requirements from ETSI members participating in TC DECT and its WGs.

The contributions on requirements from industry associations (DECT Forum and others), when relevant.

Output

The Task B will be implemented as section-wise contributions to TR 103 514.

Interactions

The STF is expected to interact on a regular basis with the TC and WG, and to participate in all meetings and conference calls during the STF timeframe (3 F2F meetings and 20 online meetings expected).

The STF should be ready to participate in external meetings (usually electronic meetings) if required by the task. 
7.3 Milestones

Milestone 1 – Stable draft of TR 103 515 and early draft of TR 103 514 for TC review
Tasks 2 and 3 completed

An stable draft of TR 103 515 will be available for TC review 

An early draft of TR 103 514 will be available for TC review 

Progress Report 2 approved by TC DECT

Milestone 2 – Final draft of TR 103 515 approved by TC DECT for publication
Task 4  completed

Final draft of TR 103 515 approved by TC DECT for publication

Milestone 3 – Stable draft of TR 103 514 for TC review
Task 5 completed

Stable draft of TR 103 514 for TC review 

Progress Report 3 approved by TC DECT

Milestone 4 – Final draft of TR 103 514 approved by TC DECT for publication
Task 6 completed

Final draft of TR 103 514  approved by TC DECT for publication 

Final Report approved by TC DECT

7.4 STF time line summary

The following tables present the STF time line for the integration of the outcome of the tasks described in §7.2 in the deliverables.
	
	Task / Milestone / Deliverable
	Target date

	M0
	Start of work
	01-Oct-2017

	T0
	Project Management and final report
	from 01-Oct-2017

	T2
	Develop stable draft of TR 103 515
	from 1-Oct-2017 to 5-Dec-2017

	T3
	Update early draft of TR 103 514
	from 1-Oct-2017 to 5-Dec-2017

	M1
	Stable draft of TR 103 515 and early draft update of TR 103 514 for TC review
	5-Dec-2017

	T4
	Develop final draft of TR 103 515
	from 5-Oct-2017 to 30-Dec-2017

	M2
	Final draft of TR 103 515  approved by TC DECT for publication

	30-Dec-2017

	T5
	Develop stable draft of TR 103 514
	from 30-Dec-2017 to 28-Feb-2018

	M3
	Stable draft of TR 103 514 for TC review
	28-Feb-2018

	T6
	Develop final draft of TR 103 514
	from 28-Feb-2018 to 30-Apr-2018

	M4
	Final draft of TR 103 514  approved by TC DECT for publication

	30-Apr-2018


	Task Milest.
	Description
	O
	N
	D
	J
	F
	M
	A

	M0
	Start of work
	X
	
	
	
	
	
	

	T0
	Project Management and final report
	X
	X
	X
	X
	X
	X
	X

	T1
	Update early draft of TR 103 515
	
	
	
	
	
	
	

	T2
	Develop stable draft of TR 103 515
	X
	X
	
	
	
	
	

	T3
	Update early draft of TR 103 514
	X
	X
	
	
	
	
	

	M1
	Stable draft of TR 103 515 and early draft update of TR 103 514 for TC review
	
	
	X
	
	
	
	

	T4
	Develop final draft of TR 103 515
	
	
	X
	
	
	
	

	M2
	Final draft of TR 103 515 approved by DECT URLLC and TC DECT


	
	
	X
	
	
	
	

	T5
	Develop stable draft of TR 103 514
	
	
	X
	X
	X
	
	

	M3
	Stable draft of TR 103 514 for TC review
	
	
	
	
	X
	
	

	T6
	Develop final draft of TR 103 514
	
	
	
	
	
	X
	X

	M4
	Final draft of TR 103 514  approved by DECT URLLC and TC DECT


	
	
	
	
	
	
	X


7.5 Working methods and travel cost

It is assumed that the tasks and milestones will be as shown in section 7.4. The TC may introduce changes in the timing according to the progress of the work. 

The work shall be performed remotely as much as possible. 

However participation in all F2F meetings of the TC and WG to present results is mandatory.

The provider(s) may be requested to participate in non DECT meetings at choice of the TC (they will be funded by the STF). This participation is related to the alignment of requirements with other stakeholders such as AIOTI.
The total travel cost is estimated in 2,4 KEUR and should cover participation in at least 3 meetings.

8 Expertise required

8.1 Team structure

This STF is intended to be executed by one or more service providers able to provide the following mix of skills:

· Authoritative competence in DECT technology with knowledge of all layers and involved in the TC DECT developments done during last years, including NG-DECT, ULE and WRS 

· Perfect understanding of the DECT evolution possibilities and of the work done by previous STF 518

· University degree (M.S or Ph.D) on telecommunications plus industry experience with proven knowledge of general radio technology, including OFDM and MIMO. 
· Authoritative competence and active contribution to DECT ULE and to Internet of Things (IoT) 
The actual number of service providers depends on the actual mix of skills in the applications received and will be decided when setting up the STF.

Part III:
Financial conditions

9 Maximum budget

	Description
	Maximum estimated cost (€)

	Service contracts
	94 000

	Travels

	DECT#75  meeting
	 800

	DECT#76 meeting
	 800

	Additional TC DECT or external meeting
	 800

	Travel cost
	2 400

	Total cost
	96 400


No other cost identified
Part IV:
STF performance evaluation criteria

10 Key Performance Indicators

Contribution from ETSI Members to STF work

· Conference calls to review STF documents/contributions 

· Number of delegates attending meetings attending DECT and WG DECT-URLLC meetings

· Number of delegates directly involved in the review of the deliverables

· Contributions/comments received from the reference TBs

Contribution from the STF to ETSI work

· Contributions to TC/WG meetings (number of documents / meetings / participants)

· Contributions to other TBs

· Presentations in workshops, conferences, stakeholder meetings

Liaison with other stakeholders

· Stakeholder participation in the project (category, business area)

· Cooperation with other standardization bodies

· Potential interest of new members to join ETSI

Quality of deliverables

· Approval of deliverables according to schedule

· Respect of time scale, with reference to start/end dates in the approved ToR

· Comments from Quality review by TB

· Comments from Quality review by ETSI Secretariat

Time recording

For reporting purposes the STF experts shall fill in the time sheet provided by ETSI with the days spent for the performance of the services

In the course of the activity, the STF Leader shall collect the relevant information, as necessary to measure the performance indicators.  The result will be presented in the Final Report.
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