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Terms of Reference for Specialist Task Force STF 378 
(TETRA WG4) on 

Robust Header Compression in TETRA

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

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

Contribution to EN 300 392 5 (TETRA PEI - Peripheral Equipment Interface)

	Supporting Members
	Motorola, EADS, SELEX, Sepura


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. 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 that work other potential improvements to TETRA have been identified. 

One potential improvement to all types of TETRA packet data is the introduction of Robust Header Compression (ROHC). This is an IP related specification (e.g. see RFCs 3095 and 4996). This was developed for use in mobile environments, and combines reliability with potentially higher compression than the present method available with TETRA (IPHC). In good channel conditions ROHC can double the degree of compression achieved by IPHC (see WG407058). ROHC has already been included in the 3GPP specification (though presently only for UDP/IP, RTP/UDP/IP and ESP/IP, see 3GPP TR 25.844 V4.2.0 (2002-06) and 3GPP TS 25.323 V8.1.0 (2008-03). It is proposed to introduce ROHC into TETRA for UDP/IP RTP/UDP/IP, ESP/IP and TCP/IP (the TCP/IP version of ROHC, RFC 4996, is only recently completed).

Header compression is most effective when applied to small packets where the header is a significant proportion of the entire packet. Consequently ROHC would be of benefit on both phase modulation and QAM channels. One particular application of interest would be the sending of TETRA‑coded speech frames as packet data (i.e. a form of VoIP) and using ROHC to minimize the bandwidth used by the speech so that other packet data can be sent at the same time.

However there does not appear to be any published information on the performance of ROHC in marginal conditions (see WG407058). The purpose of this STF is to quantify the benefits to be obtained from the use of ROHC and provide advice on the implementation, use and actual benefits to be expected from using ROHC. It should be noted that the benefits may extend to all TETRA MSs that send and receive packet data (i.e. not just to TEDS MSs).

1.1 Overview of the proposal
1.1.1 Purpose of the work

The first phase will commence with a technical review of the ROHC specifications, the appropriate parts of the TETRA packet data standards and published literature concerning the performance of ROHC, including when used with 3GPP. This will be conducted over a period of one elapsed month

The STF will then write a phase one report containing a preliminary recommendation for a method of implementing ROHC within the TETRA standard. This report will be written during the second elapsed month. These two tasks comprise the first phase of the work. Continuation to the second phase will be conditional on WG4 receiving a favourable report from the STF on the prospects for using ROHC in TETRA.

The second phase commences with a task that defines, with WG4 consultation, the conditions for simulations of ROHC over TETRA. This is expected to take two elapsed months. It is expected that there will be significant dialogue between WG4 and the STF over the nature and extent of the simulations. The simulations should include both phase modulation channels and QAM channels and should include the transmission of unacknowledged data.

When the simulation conditions have been agreed with WG4, the STF will conduct the simulations. This represents the largest single item of work, and is expected to last about four elapsed months, with interim reports.

The STF will produce a final report detailing the results of the simulations, making final recommendations about the implementation of ROHC in TETRA, and quantifying the benefits to be expected by using ROHC. This should take one elapsed month or less.

1.1.2 Relation with the ETSI Strategic Objectives

It is one of ETSI’s strategic objectives that ETSI standards are adopted outside Europe as a global standard. This strategic objective is being met by the TETRA standard as in May 2008 there were a total of 1,964 reported TETRA contracts across the world spanning 97 countries (50% of the world’s nations). Any new enhancements (such as the ROHC) added to the TETRA standard would increase its competitiveness and hence results in an increased global reach.

The ROHC is expected to increase the efficiency of IP packet transmission, particularly for smaller packets (VoIP etc.) and hence enhance the system throughput. This results in a cost reduction per call, therefore adding to TETRA’s global user pull. This enhancement is expected to have a higher impact on TETRA 2 systems and beyond (wide-band and broadband TETRA) in which IP traffic is highly dominant.

In addition to improving the global reach of the TETRA standard, the use of ROHC (together with other near future TETRA enhancements) ensures a longer life span for the TETRA standard. Hence, this not only fulfils a strategic objective of the TETRA standard but also increases the TETRA user’s long term returns from their TETRA investment.  

1.1.3 Market impact, benefits to be gained
Packet data service is the dominant service in terms of the required throughput provided by TETRA Release 2 systems to cope with a range of new applications. Increasing the efficiency of packet data transmission is considered an important factor in attracting new prospective users which in turn results in an added incentive in the uptake of TETRA Release 2 systems. Hence, an early availability of this enhancement 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 Release 2 systems enhanced with ROHC are the member organisations of both TC TETRA and the TETRA Association. These members range from:

· TETRA Users who benefit from an increased packet data transmission efficiency in dealing with a range of existing and new applications.

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

1.1.5 Relation with other activities within ETSI and/or related organizations

This STF work is in line with the general policy of making continual backward‑compatible improvements to the TETRA standard. Looking outside TC TETRA, there is no known interdependence with any other work programme within ETSI at present. However, ROHC is already available in the 3GPP standard, and it seems appropriate to bring TETRA up to the same level or better (e.g. by also providing ROHC for TCP/IP). 

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. “longer interleaving”. 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

The simulation of ROHC performance over TETRA requires expertise of a type, which is not readily available within the active membership of the TETRA working groups. Implementing ROHC in the TETRA standards with the proposed STF assistance would:

· 
eliminate the delay that would otherwise occur owing to shortage of resource by WG4;

· result in an optimal implementation (particularly in poor channel conditions) by benefiting from the STF's detailed knowledge of ROHC requirements; and

· accelerate the take-up of ROHC by enabling ETSI and vendors to publicize the benefits ROHC brings to TETRA users.

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 in addition 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. 

The following Members actively support the creation of this STF: Motorola, EADS, SELEX, Sepura

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

The work required to quantify the performance of ROHC will comprise the following activities to be carried out in phases and tasks as shown in the table below. From the table it can be seen that the duration (not man months of activity) from start of work to approval of the final report is nine elapsed months. This excludes the period needed for producing the Collective Letter, evaluation of responses and awarding an STF contract. 

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

	1
	1
	Review of the literature, TETRA standard and latest specifications of ROHC.
	One Progress report to WG4 
	Low
	0,2
	0,1*
	1

	
	2
	Proposal for implementation of the ROHC protocol within TETRA. 
	Phase One Report plus a progress report to WG4.
	Low
	0,5
	0,5*
	1

	2
	3
	Definition of simulation scenarios.
	An Interim Report plus monthly progress reports to WG4.
	Med
	0,3
	0,3*
	2

	
	4
	Conduct of simulations
	Monthly progress reports to WG4
	Low
	1,7
	0,2*
	4

	
	5
	Preparation of final report recommending how ROHC might be implemented in TETRA, and detailing the benefits it will provide.
	Final report with simulation results and recommendations.
	Low
	0,3
	0,1*
	1

	
	
	
	Total Duration
	
	3 mm
	1,2 mm*
	9 months


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

The actual man months (mm) of effort required under STF is calculated to be 3 mm as shown in the table above and also in the detailed breakdown in the ‘experts manpower’ in section 3.8.1.

1.2.2 Outcome of the STF

The final outcome will be a paper giving a detailed report of the result of the simulations, recommendations concerning the implementation of the ROHC protocol within TETRA, and a summary of the benefits to be derived from the use of ROHC in TETRA in a number of conditions, including both phase modulation and QAM channels, for both acknowledged and unacknowledged data.

2 Consequences if not agreed:
ROHC is able to provide efficient compression at much larger rates than IP Header Compression, which is already specified for TETRA. Use of ROHC has been included in 3GPP. However, there is some doubt over the protocol's ability to cope under severe channel conditions (see WG407058). This makes the usability of the ROHC protocol questionable prior to thorough testing and analysis under the conditions likely to be experienced in TETRA networks. On the other hand, positive simulation results will permit an optimised implementation in TETRA, and will be useful to operators, users and application writers who will be then able to see what the benefits are and how they can best be exploited. Without the STF work, the implementation may be sub-optimal, the performance will be unknown, and users may discover that ROHC provides little or no benefit in practical scenarios. This would be detrimental to the reputation of the TETRA standard.

3 Detailed description:
3.1 Subject title: 

Robust Header Compression in TETRA: Investigation of the benefits that Robust Header Compression can bring to the transmission of packet data over TETRA.

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 Release 2 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. 

3.5 Target date for the start of work:
Starting date: mid-March.
3.6 Duration and target date for the conclusion of the work (TB approval):
The time required for the STF to complete the ROHC work is 9 elapsed months from the start of work. However, WG4 will then require further time to implement ROHC in the TETRA standards. (Both EN 300 392‑2 and EN 300 392‑5 (PEI) are likely to be affected.) 

3.7 Resources required

Total resources required are: 43 000 EUR, which should be co-funded under the ETSI FWP budget 2009 (21 500 €) and financial contribution from Members (21 500 €).
3.7.1 Experts manpower

Total manpower resources required: 65 working days (39 000 EUR)

The required resources may be broken down as follows:

· Drafting non-published documents – 26 working days.

· Attending meetings (1 expert to attend four WG4 meetings) – 8 working days
· Validation (conducting simulations) – 34 working days.
3.7.2 Travel cost:
Total travel cost 4 000 EUR, to attend the following meetings: 

· Reference TB/WG, Steering Group meetings (1 travel):

1000 EUR

· (appended to a normal WG4 meeting)

· Other meetings (3 travels):

3000 EUR

· (attendance by one STF member at three further selected normal WG4 meetings over a period of about eight months for discussion and approval of simulation specifications etc.) 

3.7.3 Other cost:
No other costs known.

3.8 Expert's 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 protocol details (up to Release 2 level) including the use of packet data. 

· Design/research experience in IP packet data technology, including compression techniques and (preferably) ROHC. 

· Familiarity with suitable simulation tools.

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. However, depending on the applicants and their skills, 1 to 3 experts may be acceptable. The experts are expected to work part-time for the whole duration of the contract (nine elapsed months) unless otherwise agreed during contract negotiations. The successful expert is expected to provide the necessary simulation tools and to be familiar with their use. (Any necessary modification of the tools would be counted as part of the 1,7 mm allocated to conduct of the simulations.)

3.9 Scope of Terms of Reference

The TETRA Release 2 standard, incorporating the high-speed capability has now been published. This HSD capability increases 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 TETRA variant of VoIP and a range of multimedia applications (with video as a medium) via HSD channels. 

However, a shortage of spectrum means it may be some time before HSD is universally available in TETRA. In the mean time, and even after HSD is available, it is highly desirable to maximise the efficiency with which packet data can be delivered over TETRA. One method of improving the efficiency of packet data delivery is the introduction of ROHC.

As stated in section 1 the STF work includes:

· Preliminary proposal for a method of implementing ROHC (for RTP/UDP/IP, UDP/IP, ESP/IP and TCP/IP) in TETRA.

· Specification of simulations designed to quantify the benefits of ROHC in various channel types and conditions.

· Conduct of selected simulations. 

· Preparation of a final report containing the simulation results and an updated proposal for a method of implementing ROHC in TETRA.

3.10 Organization of the work in tasks and/or phases:
As explained in the table contained in section 1.2.1 (Identification of tasks, phases, priorities, technical risk), work required to quantify the benefits of ROHC and recommend an implementation method will be carried out in two phases, each subdivided into multiple tasks.

3.11 Validation

Not applicable (this STF will not be producing test specifications).

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:

	Reference
	Title
	Current

Status
	Date TB
approval

	TS 100 392-2 V3.2.1
	TETRA V+D standard
	Published
	n/a

	TS 100 392‑5 V2.1.1
	TETRA PEI standard
	Published
	n/a

	TETRA WG407058
	ROHC-TCP RFC4996 Initial Study
	Approved
	

	3GPP TR 25.844 V4.2.0 (2002-06)
	3rd Generation Partnership Project;

Technical Specification Group Radio Access Network; Radio Access Bearer Support Enhancements (Release 4)


	Published
	

	3GPP TS 25.323 V8.1.0 (2008-03)
	3rd Generation Partnership Project;

Technical Specification Group Radio Access Network; Packet Data Convergence Protocol (PDCP) specification (Release 7)


	Published
	n/a

	IETF RFC 3095
	RObust Header Compression (ROHC): Framework and four profiles: RTP, UDP, ESP, and uncompressed


	Published
	n/a

	IETF RFC 4996
	RObust Header Compression (ROHC): A Profile for TCP/IP (ROHC-TCP)


	Published
	n/a


3.14 Work Items from the ETSI Work Programme (EWP) for which the STF is required:

Following a positive recommendation in the final report of the STF, TETRA WG4 will produce contribution to the following deliverables:

· EN 300 392‑2
TETRA V+D standard


Scope: Enhancement of the existing TETRA V+D standard to add ROHC capability to transmission of UDP, RTP, ESP and TCP packets (see also sections 1.1.1 and 3.9). 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)

· EN 300 392‑5
TETRA PEI


Scope: Update to PEI commands to provide access to ROHC features by external applications. It is expected that the revisions to this document will be made by a change request (CR).

Work Item(s): REN/TETRA-04176

· 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, the STF will produce the reports given below under 3.15.

3.15 Planned STF output schedule:

The STF will produce the following reports:

· Progress Report#1


(20/02/2009)

· Progress Reports 2 to n-1


(Monthly thereafter)

· Progress Report#n


(20/09/2009)

· Phase 1 Report


(20/03/2009)

· ROHC Simulation specifications


(20/05/2009)

· Final Report 


(20/10/2009)

· WG4 Approval


(06/11/2009)
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