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Terms of Reference for Specialist Task Force STF 379 
(TETRA/ WG 4) on 
TETRA Release 2 Longer interleaving performance requirements definition

	Current status of these ToR
	Approved by TETRA WG4, TC TETRA and Board#69

	Work Items approved
	Contribution to N 300 392-2 (TETRA Air Interface)

	Work Items to be approved
	Contribution to TR 102 580 (TETRA Designers' Guide)

	Supporting Members
	EADS, Motorola, SELEX, Astrid


1
Reasons for proposing the Specialist Task Force (STF)
Since the year 2000 TC TETRA has dedicated its resources primarily to the development of the TETRA Release 2 standard. This standard, i.e. TS 300 392-2 V3.3.1 is due for publication in about a month’s time. The all-important high-speed data technology part of this standard, being the TETRA Enhanced Data Service (TEDS), has been developed to provide a wide-band capability to handle IP based concurrent multimedia applications. During a study of potential enhancements a longer interleaving of bits in the air interface was found to provide improvement to transmission quality. The definition of the longer interleaving is proceeding in TETRA WG4, but inclusion to the air interface standard requires extensive simulations for definition of the performance requirements.

This is a time critical development since the TEDS standard (as integral part of TETRA Release 2) is now available, and a number of manufacturers have embarked on product development activities. 

1.1
Overview of the proposal
1.1.1
Purpose of the work

The purpose of the work is to define performance requirements of longer interleaving for ETSI EN 300 392‑2 standard. There are essentially following areas of work involved:

1. Selecting scenarios for which longer interleaving would be tested for effective improvement in performance. (0,5 mm).
2. Setting up a simulation environment for longer interleaving supporting all Quadrature Amplitude Modulation (QAM) and Forward Error Correction (FEC) levels that are defined for TETRA TEDS (0,5 mm).
3. Simulating Bit Error Rate (BER), Message Error Rates (MER) and PUEM for header and payload at relevant combinations of QAM and FEC levels and propagation conditions (2,5 mm).
4. Setting performance requirement values for specified BER, MER and PUEM. (0,5 mm).
There will be two deliverables as the final outcome of this STF work:

1. New revision of ETSI EN 300 392-2, the Air Interface. 

2. New revision of ETSI TR 102 580, the TETRA Enhanced Data Service (TEDS) Designers' Guide. 

1.1.2
Relation with the ETSI Strategic Objectives

According to the TETRA Association figures, by May 2008 some 50% of world’s nations had implemented one or more TETRA networks through 1964 contracts. There was about 20% increase on the number of contracts in 2008 over the total number awarded in2007. Collectively, Europe has currently 73% of all TETRA contracts. Outside Europe, the Asia-Pacific region has the most contracts. The trend for the coming years is a more accelerated uptake of TETRA outside Europe, showing that TETRA is becoming increasingly a global standard, this being one of the ETSI Strategic objectives.

Technologies have a limited life cycle if they are not enhanced and adapted to market changes and new and evolving user requirements. This adaptation to market changes was precisely the motivation behind generation of TETRA Release 2 standard. The key enhancement to the TETRA standard has been a significant increase in data throughput as well as the capability to handle concurrent multimedia applications with QoS negotiation. This enhancement has in a way changed the nature of the TETRA standard from 2G to 3G. 

In addition, the use of High-Speed Data (HSD) applications is increasing in Europe and other regions of the world, with definite requirements identified in Public Safety and Disaster Relief scenarios, a market segment of strategic importance to ETSI in Europe. Moreover, the use of HSD applications is gaining ground outside the public safety sector in certain parts of the world such as Asia Pacific and Europe. Hence the introduction of TETRA Release 2 systems ensures not only a longer life span for the TETRA standard but also a wider market reach in geographical and user sector sense.

As the mobile communication technology moves towards the 4G era the TETRA standard needs to evolve also continuously to keep pace with trends in new applications and network functionalities. The introduction of “longer interleaving” is expected to provide one such enhancement, which allows a higher network throughput and a better handling of diverse applications. Hence, this would serve ETSI’s key strategic objectives in achieving a wider global reach and longevity of this ETSI standard as well as enhancing significantly its use in Public Safety and Disaster Relief applications.

1.1.3
Market impact, benefits to be gained

The TETRA Release 2 networks supporting TEDS will be able to increase throughput by adding the “longer interleaving” enhancement. This is achieved by enabling the higher modulation levels of TEDS to be utilized over a larger portion of each cell. This enhancement could result in eliminating more complex antenna systems without increasing the number of base station sites required for the narrow band TETRA 1 services. Hence this enhancement would provide a clear cost advantage to potential TETRA network owners and operators planning a) to upgrade the current TETRA 1 systems with TEDS or b) to deploy new TETRA Release 2 systems. Therefore an early introduction of the “longer interleaving” feature would provide an extra impetus in quicker and a more smooth deployment of TETRA Release 2 systems.

1.1.4
Interest of ETSI Members and other stakeholders

The main stakeholders who have a vested interest in the new TETRA TEDS are the member organisations of both TC TETRA and the TETRA Association. These members range from:

· TETRA Users who benefit from higher data rates.

· TETRA System Owners and Operators who gain from lower system costs.

· TETRA Manufacturers and Suppliers who gain earlier market entry and higher revenues.

· TETRA Application Developers who gain a higher impetus to develop more innovative applications and earn more revenues. 

The following Members actively support the creation of this STF: Motorola, EADS, SELEX, Astrid.
1.1.5
Relation with other activities within ETSI and/or related organizations

This STF work is obviously related to the current TETRA Release 2 programme of which the core activity is now completed. The TETRA Release 2 TEDS is the most important service from a user’s viewpoint as well as from its time critical nature for market entry. Looking outside TC TETRA there is no known interdependence with any other work programme within ETSI at present. However, outside of ETSI, the subject is of high interest to TETRA Association from the standpoint of interoperability as well as market promotion. This work could also prove useful to other technical bodies who may embark on a standardisation of similar techniques to serve other types of network in the future. 

1.1.6
Priority within the TB

After a year of no STF funding requests, the TC TETRA is now submitting two separate STF funding ToR’s, one for this activity and the other for an accompanied ToR for another TETRA Release 2 enhancement activity, i.e. “ROHC”. These two funding requirements are for relatively small sums, and as far as priorities are concerned, these two requests are ranked with the same priority level as both assist in an earlier uptake of TEDS enhanced TETRA systems.

1.1.7
Motivation why the work cannot be performed within the TB

As part of the activity of TC TETRA Working Group 4 (WG4), an attempt was made to persuade participating organisations, in particular the manufacturers to carry out this work on a voluntary basis. These organisations have re-iterated their willingness for participation in WG4 meetings for related debates, reviews and decision-making tasks related to this activity. The level of commitment that is required to complete this task within a reasonable time has compelled WG4 to submit this request to ETSI for STF funding.

In addition to the above voluntary work, the WG4 participating organisations have made commitments to support 50% of the required STF funding. However this STF funding request was considered necessary to secure the remaining budget needed to start this standardisation work as quickly as possible. 
1.1.8
Active support from ETSI Members

In recent contacts with the TC TETRA members, a sufficient level of support for voluntary funds (50%) has been confirmed for this specific activity (TBC by TC TETRA). This is additional to the voluntary effort provided by WG4 members for monitoring and approving the work during its execution and final approval as detailed in section 1.2.1.

In addition, the WG4 members use the results of the STF work to update the relevant standards documents.

The following ETSI members actively support the creation of this STF: EADS, Motorola, SELEX, Astrid.

1.2
Organisation of the work
1.2.1
Identification of tasks, phases, priorities, technical risk

The work required to update and revise the TETRA PEI standard will comprise the following activities to be carried out in stages as shown in the table below.  From the table it can be seen that the duration (not man months of activity) for producing the revised TETRA TEDS standard is 2 months, which excludes the period needed for producing the Collective Letter, evaluation responses and awarding an STF contract. 

	Stage
	Activity
	Deliverable
	Risk
	STF Effort (mm)
	TC TETRA Effort (mm)
	Duration (months)

	1
	Analysis of scenarios
	A report to WG4
	Low
	0,5
	0,2*
	1

	2
	Setting up simulation environment.
	Report to WG4 
	Low
	0,5
	0,1*
	1

	3
	Simulation of header BER, MER and PUEM in relevant propagation conditions. 
	Report to WG4


	Low
	1
	0,2*
	2**

	4
	Simulation of payload BER, MER and PUEM in relevant combinations of QAM, FEC and propagation condition. 
	Report to WG4


	Low
	1,5
	0,2*
	2**

	5
	Definition of performance requirement figures.
	Final report giving header and payload performance requirement figures. 
	Low
	0,2
	0,2*
	0,5

	6
	Producing information for Designers' Guide
	Report to WG4, may be combined with the report for stage 5
	Low
	0,3
	0,5*
	1

	
	
	Total Duration
	
	4 mm
	1,4 mm*
	5,5  to 7,5 months


* These resources are provided on voluntary basis mainly in TC TETRA WG4.

** These may run in parallel.

1.2.2
Outcome of the STF

The outcome of the STF is the final report giving header and payload performance requirement figures for the air interface standard and related information for designers' guide. The STF work will be completed upon the approval of these documents by TETRA WG4. TETRA WG4 will use the approved output documents from the STF to prepare Change Requests for updating the TETRA Air Interface and TETRA Designers' Guide. 

2
Consequences if not agreed
The most important consideration is that the above deliverables are needed as part of the TETRA Release 2 standard to give the users the full benefits offered by this wide-band technology. The lack of this enhancement could act as a disincentive, hence harming an early and smooth market entry by this technology. 

3
Detailed description:
3.1
Subject title
Revision of the TETRA Air Interface (AI) standard, ETSI EN 300 392-2 and the Designers' Guide TR 102 580. This revision will include an enhancement to high-speed data capability. 

3.2
Reference Technical Body
The reference technical body is TC TETRA. The STF work will be monitored and managed by WG4 responsible for TETRA High Speed Data within TC TETRA. 

3.3
Other interested TBs (if any)
Not applicable.

3.4
Steering Committee
The Steering Committee shall comprise the Chairman of WG4 plus three members of WG4 representing three of the major organisations directly involved in the TETRA TEDS standardisation activity. The Steering Committee formally meets in WG4 meetings, currently convened every 1 to 1½ month. However, if necessary, this committee shall utilise conference calls and e-mail discussions to progress the work when time critical decisions have to be made. The Steering Committee would also be present in the day the prospective contractor’s evaluation and selection takes place at ETSI. 
3.5
Support from ETSI Members 
The following ETSI members actively support the need for this deliverable:

· EADS

· Motorola

· SELEX

· Astrid

The proposed steering committee shall comprise:

· Mehdi Nouri from SELEX and Chairman of WG4

· Reino Talarmo from EADS and Vice Chairman of TC TETRA and Chairman of WG3 (rapporteur of the Air Interface standard)

· Tapio Paavonen from EADS

· Mark Rayne from Sepura

· Ken Jakobsen from Motorola

The support to be provided by the Steering Committee is described in section 3.4 and is listed with other tasks marked with (*) in section 1.2.1.
3.6
Target date for the start of work:
Starting date: mid-March 2009.

3.7
Duration and target date for the conclusion of the work (TB approval):
The elapsed time for the STF project from contract award to completion is 7,5 months as per activity plan shown in section 1.2.3.  Assuming the start of the STF work is 20/01/2009, this means completion by end December 2009.
3.8 Resources required

Total resources required is 52 000 EUR representing 4 mm of expert effort and 1,600 EUR for travels. Note: voluntary contributions will be used to fund 50% of the 53 600 EUR resources required making 26 800 EUR the actual amount being requested from the FWP. 

3.8.1
Experts manpower
From the activities listed in the table provided previously in section 1.2.3. (Identification of tasks, phases, priorities, and technical risk) the detailed breakdown of activities is as follows.

Manpower resources required are 86 man-days (51 600 EUR) split as follows:
· Drafting non-published documents (see note 1)
83
man-days

· Attending Technical Body and WG meetings (see note 2)
3
man-days

Note 1: The background research work on simulation model and results lead to internal WG4 documents, reviewed continuously until the material is stable for final drafting of the deliverables.

Note 2: The attendance of WG4 meetings (3 foreseen for one STF representative) is considered essential in a seamless management of this STF work. 

3.8.2
Estimated cost, additional to the manpower:
· Travel costs to WG4 meetings. 
1,600 EUR

3.9
Experts qualification required, mix of skills
The required expert’s qualification to perform this work is as follows:

· Telecommunications Engineer/Specialist with at least 5 years experience in design/research activities in digital mobile communication networks, preferably software orientated.

· Familiarity to working level with the TETRA standard, its physical layer details (up to Release 2 level) including the existing TETRA TEDS standard.

· Design/research experience in radio performance simulation techniques. 

The actual number of experts may depend on the STF applications received and will be mutually agreed with the successful candidate organisation on evaluation/selection day before the start of commercial negotiations to set up the contract. Ideally two experts are required. The experts are expected to work part-time for the whole duration of the contract (5,5 to 7,5 months) unless otherwise agreed during contract negotiations.

3.10
Scope of Terms of Reference:
The existing TETRA TEDS standard has been available since 2006 and is in implementation phase in TETRA systems. The new version of the TETRA Release 2 standard, incorporating the high-speed capability (TEDS), is due for publication shortly. This HSD capability provides the maximum data rate of the TETRA systems from 28,8 kbit/s to over 500 kbit/s, radically changing the range of data applications available to TETRA users. The TETRA users could, from now on, use a range of multimedia applications (with video as a medium) via TEDS channels. 

From the above discussion, the TC TETRA sees an urgent need to enhance TETRA Air Interface standard for the benefit of TETRA user community. 

As already stated in section 1 the STF work includes:

· Simulation of BER, MER and PUEM header and payload in relevant combinations of QAM, FEC and propagation condition. 

· Definition of performance requirement figures.

· Producing information for Designers' Guide.

3.11
Organisation of the work in tasks and/or phases
As already explained in the table contained in section 1.2.3 (Identification of tasks, phases, priorities, technical risk), work required to update and revise the TETRA Release 2 TEDS will be carried out in stages.

3.12
Related activity in other bodies and co-ordination of schedules
There are no related activities in other bodies.

3.13
Base documents and their availability
The STF work will use the following documents as background information, references and sources of information.

	Document Reference
	Title
	Current

Status
	Date TB
Approval

	EN 300 392-2 V3.2.1
	TETRA Air Interface
	Published
	

	TR 102 580 V1.1.1
	TETRA TEDS Designers' Guide
	Published
	


3.14
Work items from the ETSI Work Programme (EWP) for which the STF is required
The final reports of the STF will be used in the production of the following deliverables:

· EN 300 392-2 V3.2.1   TETRA Air Interface

Scope: Enhancement of the existing Air Interface standard (see also sections 1.1.1 and 3.10). It is expected that the revisions to this document will be made by a change request (CR).

Work Item(s): REN/TETRA-03182

· Date of creation of this Work Item  


(29/10/2008)

· Date Work Item adopted by Technical Body 
(01/11/2008)

· Start of work date


(20/01/2009)

· WG approval


(20/10/2009)

· Technical Body approval


(20/11/2009)

· TR 102 580 V1.1.1
TETRA Designers' Guide

Scope: Inclusion of longer interleaving. It is expected that the revisions to this document will be made by a change request (CR).

Work Item(s): RTR/TETRA-04179
· Date of creation of this Work Item  


(29/10/2008)

· Date Work Item adopted by Technical Body 
(01/11/2008)

· Start of work date


(20/01/2009)

· WG approval


(20/10/2009)

· Technical Body approval


(20/11/2009)

In addition, between start of the work and the first draft for WG approval the STF will produce (as listed in 3.15) internal WG4 documents for every formal WG4 meeting. These documents will consist of progress reports, one per meeting for the Steering Committee to monitor the progress and others as technical discussion documents for debate within WG4 and for technical decision making by the Steering Committee.

3.15
Planned output schedule:
The schedule of work on the WI is as follows.

· Progress Report#1


 (20/02/2009)

· Analysis of scenarios Report


 (20/02/2009)

· Setting up simulation environment Report
 (20/03/2009)

· Simulation of header BER, MER and PUEM  (20/05/2009)

· Simulation of payload BER, MER and PUEM (20/07/2009)

· Definition of performance requirement figures(05/08/2009)

· Progress Reports 2 to n-1


 (Monthly)

· Progress Report#n


 (20/08/2009)

· Producing information for Designers' Guide
 (04/09/2009)

· Final Report 


 (04/09/2009)

· WG4 Approval


 (18/09/2009)

3.16 Document history

	Version
	Date
	Author
	Status
	Comments

	0.0.0
	22 Aug 08
	R Talarmo
	Draft 
	For WG4 discussion

	0.0.1
	26 Aug 08
	R Talarmo
	Draft
	Updated due to WG4 #84

	0.0.2
	15 Sep 08
	M Nouri
	Draft
	Updated before WG4 #85

	0.0.3
	30 Sep 08
	M Nouri
	Draft
	Updated after WG4 #85

	0.0.4
	29 Oct 08
	M Nouri
	Final
	TC TETRA#32 and WG4#86 comments incorporated.

	0.5
	6 Mar 09
	Berrini
	Prep. Meet.
	Start date changed from mid-Feb to mid-March


























































































































