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Terms of Reference for Specialist Task Force STF 397 Phase 3
“Verification of mitigation techniques 
for the co-existence of ER-GSM and RFID”.

Document status

	Current status ToR
	Approved by TC ERM. Approved by Board#85. with 17k€ budget reduction (more voluntary work required)

	Work Items approved
	NWIs approved by ERM#44 (27 Jun – 1 Jul) 


1 Reasons for proposing the Specialist Task Force (STF)

This ToR has been prepared to request funds for a trial that will validate the successful co-existence of RFID with ER-GSM when operating in the same frequency band. The RFID equipment will incorporate a mitigation technique developed during Phase 1 and 2 of STF 397. The railways require a comprehensive trial of the mitigation technique at an operational site before giving their formal agreement for RFID to share the band with ER-GSM. A successful outcome to the trial will also assist ECC in recommending the designation of additional spectrum for RFID at UHF.
The European Commission has identified RFID as a technology that can bring fundamental improvements to the Community. This is not only in terms of improvements to the efficiency of business but also in terms of the quality of people’s lives. Already RFID is being adopted at an increasing rate across a wide range of applications. For example last year global sales of RFID tags at UHF grew to 1.2 billion
, which is 73% higher than market predictions. By 2022 it is estimated that the global annual consumption of tags at UHF will have reached 86 billion
. 

To make provision for this growth in demand, in 2008 ETSI submitted a request to ECC for additional spectrum at UHF for RFID. Details of this request are described in SRDoc TR 102 649-2. The document identified that the frequency range 915 – 921 MHz, which acts as a guard band between the uplink and downlink for GSM, was substantially unused. ECC was asked to consider whether this band could be designated for use by RFID.
Not long afterwards the railways said that they wished to extend the downlink band used by GSM-R to include the frequency range 918 – 921 MHz. The ECC agreed to their request. In subsequent discussions between the railways and ERM_TG34, the railways said that they were agreeable to sharing the band with RFID provided that it did not adversely affect their operations. 

In order to investigate whether sharing would be possible, ETSI established STF 397. The work of this task force was divided into two phases. During the first phase the experts in the STF devised mitigation techniques that would prevent interference between RFID and ER-GSM. Their theoretical predictions were supported by practical measurements at the BNetzA test laboratory in Kolberg. The results from Phase 1 are described in the Technical Specification TS 102 902. The results from Phase 1 were used as the basis for the subsequent work in Phase 2. This work involved the specification of the tests that would be required in an ETSI standard to ensure that RFID equipment would not interfere with ER-GSM and that the mitigation techniques would function as intended. Phase 2 concluded with the publication of a Technical Specification (TS 102 903) and a successful demonstration of principle.

In parallel with the activities of STF 397, CEPT/ECC-WGFM have continued to consider the request from ETSI for additional spectrum at UHF for RFID. At their meeting in May 2011, WGFM finally gave their agreement for SE24 to commence compatibility studies. The reports from STF 397 will make a significant contribution towards the study in SE24.
A representative from the railways was appointed as an expert on the STF and has been closely involved throughout with their activities. Furthermore he has publically confirmed that the railways are interested in making use of RFID as part of their daily operations. However like the other experts on the STF, he believes that before agreeing to use of RFID in the sub-band 918 – 921 MHz, it will first be necessary to verify in a practical trial that the mitigation techniques perform in the manner intended. The verification process represents a significant amount of work and is the subject of this present TOR. 
1.1 Overview of the proposal

1.1.1 Purpose of the work

The purpose of the work is to validate that the mitigation techniques specified during Phases 1 and 2 of STF 397 perform as intended in a real operating environment. The requirement for these tests is essential in order to demonstrate that ER-GSM and RFID can co-exist in the same band. To do this an agreed set of tests will be carried out at a working site nominated by the railways. (A suitable site might well be a busy shunting yard.) The results from the tests will be presented in a Technical Report, which will be approved by stakeholders prior to its publication. The report will include consideration of how RFID might handle the presence of other systems operating in the same frequency band.
1.1.2  Relation with the ETSI Strategic Objectives

ETSI plays a central role as one of three ESOs to ensure the proper functioning of the European market. This is achieved by the prompt and efficient production of Harmonized European standards (ENs) that promote optimum use of the spectrum while avoiding unacceptable levels of interference to other users. 

1.1.3 Market impact, benefits to be gained

Additional spectrum at UHF will give considerable benefits to RFID. If the proposed band is agreed, it will permit the use of higher powers and faster data rates. Higher power levels will become increasingly necessary with the demand for greater reading ranges and the need for improved reading reliability. Faster data rates will enable the technology to be used with faster moving tagged items or alternatively in situations where higher populations of tags need to be identified (such as with multiple tagged items in pallets). A further benefit is that, with the use of frequency diversity, it will be possible to overcome the problem of standing wave nulls. Also frequency diversity can be used as a means of location, which will provide end-users with very significant operational benefits. From an ETSI perspective one of the major benefits will be that RFID in Europe would operate within the same band used globally by most of the other major trading nations. This will resolve problems associated with the movements of tagged goods between Regions. The global harmonisation of frequencies will also be in line with the broad objectives of the ITU.
1.1.4 Interest of ETSI Members and other stakeholders

The successful conclusion of the compatibility study by ECC-SE24 will rely heavily on the input provided by STF 397. If the recommendation by SE24 is positive, it will hopefully lead to the publication of a deliverable by WGFM recommending designation of shared use of the band 915 – 921 MHz by RFID. Such an outcome will lead to the development of a new version of the ETSI standard EN 302 208, which would make possible the use of RFID in the new band. 

Publication of the revised standard would be of significant benefit to the RFID industry represented by members of ERM_TG34. In addition it will enable the railways to use RFID as part of their daily operations. It may also be of interest to M2M in those applications requiring the use of RFID at UHF. Furthermore availability of RFID in the band 915 – 921 MHz may be of benefit to other bodies in ETSI such as for example EP e-Health and ETSI BRAN and ERM-TG11 (WLANs).

In addition the mitigation techniques developed by STF 397 and verified in practical tests may be applicable to other TBs in ETSI where their members wish to share the frequency bands they use with other systems. 

1.1.5 Relation with other activities within ETSI and/or related organizations 
This work is related to:

· Consideration within ITU of the adoption of a global frequency band for the operation of RFID 

· The compatibility study on sharing of the band between RFID and ER-GSM that will shortly start within SE24 and the subsequent development by WGFM of the deliverable recommending frequency designation.

· Generation of a new version of EN 302 208 that will specify test conditions for the operation of RFID in the additional band 915 – 921 MHz
· Participation by ER-GSM in the trials and the subsequent adoption by the railways of RFID for their own use.
1.1.6 Priority within the TB

High

1.1.7 Motivation why the work cannot be performed within the TB
The nature and scale of the work envisaged in Phase 3 is best suited to a dedicated group of experts who are able to focus their attention on this specific task. Furthermore the work will require the involvement of at least two TBs (ERM (ERM_TG34) and RT (ER-GSM)) together with possible assistance from CTI. 

The effort required to carry out the work is substantial. In the present economic climate it is unlikely that the necessary funding could be raised from the companies represented at ERM_TG34. 
1.1.8 Support from ETSI Members

The following ETSI Members support the creation of an STF for the purpose of carrying out the activities described in this ToR
· Checkpoint

· Deutsche Bahn

· Feig

· JSConsult

· LPRA

· Motorola

· Nedap
· NXP
· Siemens

· Tyco

1.2 Organization of the work
1.2.1 Identification of tasks

The work will be carried out in three parts commencing in the first quarter of 2012.
· Part 1 Specification of the modifications to the hardware and firmware of two interrogators for conversion to demonstrators for use in the tests. Specification of the acceptance tests for the demonstrators. Preparation of the test plan for the Preliminary Tests and the Trial at an operational site.
· Part 2 Implementation of the specified modifications for the conversion of two interrogators into demonstrators. Subsequently the performance of the demonstrators shall be validated against the specified acceptance tests.

· Part 3 Preliminary Tests will be carried out at an operational site that is representative of a typical railway environment. This will enable a number of key parameters to be optimised. Subsequently a full trial will be performed at a working site operated by the railways. The Trial will verify that the mitigation techniques perform as intended under an agreed set of scenarios.

Based on the successful outcome of the demonstration of principle, there is every reason to believe that the mitigation techniques will perform satisfactorily. However there remains a risk that the modification of interrogators to include some of the more advanced features described in TS 102 902 may present some unforeseen challenges. This could cause a delay or a possible modification to the programme.

There is further uncertainty over the date when the railways will receive initial samples of the ER-GSM equipment. If the delay becomes protracted, it may be necessary to carry out the trial in the existing band used by GSM-R (921 – 925 MHz).
1.2.2 Outcome of the STF

A Technical Specification will be published specifying the changes required to interrogators together with acceptance tests following modification. The document will also define the test plan both for the preliminary tests and for the trial at an operational site. 

A Technical Report will be produced that describes the results of the Preliminary Tests and of the Trial at the operational site.

Copies of both the Technical Specification and Technical Report will be passed to SE24 to assist them in their work on the Compatibility Study.

2 Consequences if not agreed:

If the STF is not approved, the level of resources and expertise available to do the work will be inadequate. The consequences might be that it would not be possible to perform the Trial successfully at an operational site. Without practical validation of the mitigation techniques, the railways could not agree to share the sub-band 918 – 921 MHz with RFID. Such an outcome would prevent WGFM from preparing the deliverable that would recommend designation of the new band by RFID. 

In brief the inability to carry out Phase 3 would seriously jeopardise all of the efforts by ERM_TG34 over the last three years to gain additional spectrum for RFID at UHF. Potentially it might result in the permanent loss of the opportunity to occupy the additional band. This would have a significant adverse impact on the development of RFID at UHF in Europe and place the Community and users at an economic disadvantage in relation to the rest of the world.  
3 Detailed description:
3.1 Subject title:

Verification of mitigation techniques for the sharing of spectrum between ER-GSM and RFID 

3.2 Reference Technical Body:

ERM 
3.3 Other interested TBs (if any):
· RT (ER-GSM)
3.4 Steering Committee

No Steering Committee is planned. The STF will be monitored by the ERM Chairman, Chairman ER-GSM and Chairman ERM_TG34. The Chairman of ERM_TG34 will work closely with the Chairman of ECC/SE24.

3.5 Target date for the start of work:

Start:
6 February 2012
3.6 Duration and target date for the conclusion of the work (TB approval):
· Duration: 
12 months
· Conclusion: 
Publication of a Technical Specification and Technical Report in December 2012
3.7 Resources required

3.7.1 Experts manpower

It is anticipated that the STF will comprise 4 experts who will be funded. In addition two experts are expected to contribute voluntarily to the work of the STF.
The activities of the STF are sub-divided as follows:
Table 1 Estimate of resources required
	ITEM
	EFFORT
	COMMENT

	Preparation of Test Specification
	50 days
	This covers the development, and later-on review, of a Test Specification for the Preliminary Test and the Trial. It will include analysis of the potential test sites and available test equipment like e.g RFID application setups, railway setups. 

	Produce 2 x modified interrogators
	 200 days
	This covers the development of a specification and the acceptance tests for the conversion of two interrogators to demonstrators. The documentation will form an Annex to the Technical Specification. The work will include adaptation of hardware (assumed to be small), firmware (assumed to be essential) and software (assumed to be moderate). The software modification will also include software adaptation in order to support the test modes. Engineering work will involve an RF engineer, firmware and hardware engineer, software engineer, sub-project manager and STF management. Furthermore the demonstrators will also require lab tests and debugging using ER-GSM equipment and/or emulators.

	Preliminary tests
	50 days
	This covers the setup of the test site, development of test result evaluation software, test result evaluation. The objective will be to validate correct operation of the modified interrogators and optimise certain key parameters. The actual effort will depend on the number of tests described in the test specification and assumes 1 week on-site work by all STF members with support by the demonstrator engineering team.

	Field trials
	75 days
	This covers the setup of the test site, development of test result evaluation software, test result evaluation. The actual effort will depend on the number of tests described in the test specification and assumes 1 week on-site work by all STF members with support by the demonstrator engineering team.

	Report
	25 days
	This covers drafting of the Technical Report and its detailed review by all STF members

	Total
	400 days
	


NOTE 1: Equipment and equipment operating staff at all test sides is excluded. Such equipment may include railway equipment, ER-GSM base stations, ER-GSM mobiles, locomotives, trains, RFID portals, access to building and test sites. Operating staff may include locomotives drivers, shunting yard operators, as well as RFID portal operators and fork-lift drivers for RFID-tagged objects.

NOTE 2: The estimates of the effort required include a 20% contingency.

NOTE 3: The modification of two interrogators to demonstrators includes effort provided by engineers additional to the experts from the STF. 

NOTE 4: The effort of the 2 voluntary experts is estimated at 40 days, which is 10% of the total effort or 20% of the total effort excluding the modification of the interrogators.

NOTE 5: It is assumed that the ER-GSM equipment and/or emulators required during modification of the interrogators to demonstrators will be supplied by the railway organisation free of charge for the full duration of this task.
3.7.2 Travel cost

	Preliminary meeting (Evaluation potential test sites)
	700
	(1 pers @ 100 € hotel, 600 € flight)

	Progress meetings on specifications 
	1 500
	(3 pers @ 100 € hotel, av 400 € flight/train, 1 pers local) 

	Supervision of modification of interrogators to demonstrators
	700
	(1 pers @ 100 € hotel, 600 € flight)

	Attendance at preliminary tests 
	3 600
	(4 pers @ 500 € hotel, av 400 € flight/train)

	Trials at operational site 
	3 600
	(4 pers @ 500 € hotel, av 400 € flight/train)

	Total
	10 100
	


The resources funded by ETSI are 166 000 €, corresponding to a total of 400 working days and 10 100 € for travel to meetings and trial sites.

The 400 working days include 140 working days to be provided free of charge (100 working days by the contracted experts and 40 working days by fully voluntary experts). 
CTI Plugtest services have said that they will support the trial.
3.8 Experts qualification required, mix of skills
Experts should have proven management experience of handling engineering projects, and the ability to express themselves clearly in writing. In addition experts are required to have a good knowledge of the design and operation of RFID systems at UHF. They should also be familiar with ETSI procedures and the preparation of ETSI standards. 
3.9 Scope of Terms of Reference:
The STF will define and develop specifications for the conversion of two interrogators into demonstrators to operate in accordance with the previously specified mitigation techniques. Subsequently the demonstrators will be tested to verify that they operate as intended. The STF will also prepare a test plan covering both the Preliminary Tests and the Trial at an operational site. The STF will perform the test plan and document the results in a Technical Report.

3.10 Organization of the work in tasks and/or phases:

Part 1: Preparation of the specification for the design changes to convert two interrogators into demonstrators and specification of the test plan for the Preliminary Tests and the Trial described in Part 3.
Part 2: Implementation and acceptance of the hardware and firmware changes to the demonstrators.
Part 3: Performance of the Preliminary Tests and the final verification at a Trial at an operational site leading to the generation of a Technical Report
3.11 Validation

The tests in Part 3 shall validate that the mitigation techniques developed in Phase 1 and implemented in the demonstrators enable RFID and ER-GSM to share the same spectrum without causing unacceptable levels of interference. 
3.12 Related activity in other bodies and co-ordination schedule

The STF will interact with the following ETSI bodies: ERM_TG34, ERM, RT, RT ER-GSM and CTI
3.13 Base documents and their availability
The STF work will be based upon the following documents:

TR 102 649-2
EN 302 208

TS 102 902

TS 102 903
TR 101 537
3.14 Work Items to be produced by the STF:
For efficient management of the project, the work will be divided into three parts. The first part will cover specification of the work required to convert two interrogators into demonstrators and the definition of tests to accept the equipment after conversion. It will also include the specification of the test plan for the Preliminary Tests and the Trial. All of this work will be included in a TS.
Part 2 will involve the conversion of two interrogators into demonstrators in accordance with the specification defined in Part 1. On completion of the conversion the demonstrators will be subjected to acceptance tests to validate that they perform in the manner intended
The third part of the project will require the STF initially to undertake the Preliminary Tests at a suitable test site with convenient access to a railway track. These tests will enable the performance of the demonstrators to be optimised. Once the Preliminary Tests have been satisfactorily completed the demonstrators will be trialled at an operational site made available by Deutche Bahn. The results of both the Preliminary Tests and the Trial will be published in a TR.
The following two Work Items will be raised to cover the above tasks:
· NWI (DTS/ERM-TG34-11) for the preparation of a TS covering the specification of design changes to convert two interrogators into demonstrators, acceptance tests for the demonstrators and the specification of the test plan for the Preliminary Tests and the Trial
· NWI (DTR/ERM-TG34-19) for implementing the test plan and preparing a Technical Report describing the results of both the Preliminary Tests and the final verification in a Trial at an operational site.
3.15 Planned output schedule

The following steps will be necessary to perform the WS
· Start of the work 
6 Feb 2012
· Complete draft TS 
15 Apr 2012
· Approval draft TS by TG34
1 May 2012
Milestone A
· Start work on conversion of interrogators to demonstrators
1 May 2012
· Acceptance of demonstrators
31 August 2012
Milestone B
· Start preliminary tests
15 September 2012
· Start trials
15 October 2012
· Complete draft TR
15 December 2012
Milestone C
· Submission of TS and TR to ERM/TG34 for approval 
15 December 2012
· Final STF report and project closure
31 January 2013

· ERM/TG34 approval TS, TR and Final Report
February 2013
Milestone D
· TC ERM approval
March 2013

· Publication
April 2013
4 Performance indicators

The following parameters will serve as performance indicators:

· Start and completion of tasks on time
· Voluntary work by the experts 

· Review meetings at ERM_TG34 

· Acceptance of correctly operating demonstrators
· Results of the Preliminary Tests and the Trial
· Quality of deliverables

· Approval of deliverables by ETSI ERM according to schedule

· Application of the ETSI drafting rules
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