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Part I – Policy relevance and expected market impact

1 Policy relevance

The development of the safety-related Intelligent Transport Systems (ITS) is clearly identified in the Rolling Plan for ICT Standardization 2019 published by the European Commission, as ICT standardization support to EU policy objectives with references to:

· Directive 2010/40/EU of the European Parliament and of the Council on the framework for the deployment of Intelligent Transport Systems in the field of road transport and for interfaces with other modes of transport;

· Standardization Request M/546 (2016): Commission Implementing Decision of 12.2.2016 on a standardization request to the European standardization organizations as regards Intelligent Transport Systems (ITS) in urban areas in support of Directive 2010/40/EU;

· Commission Decision 2008/671/EC on the harmonised use of radio spectrum in the 5875-5905 MHz frequency band for safety-related applications of Intelligent Transport Systems (ITS) currently under revision;

· RSCOM17-26 rev.3: Standardization Request to CEPT to study the extension of the Intelligent Transport Systems (ITS) safety-related band at 5.9 GHz;

· CEPT Report 71 to the European Commission in response to the Mandate to study the extension of the Intelligent Transport Systems (ITS) safety-related band at 5.9 GHz (Report approved on 8 March 2019 by the ECC);

· Draft revision of the ECC Dec(08)01 on “The harmonised use of the 5875-5935 MHz frequency band for Safety Related Intelligent Transport Systems (ITS).

The Rolling Plan for ICT Standardization 2019 document mentions that ITS services and applications can create clear benefits in terms of transport efficiency, sustainability, accessibility, safety and security, whilst contributing to the EU’s single market and competitiveness objectives. This document states: “to take full advantage of the benefits that ICT-based systems and applications can bring to the mobility sector it is necessary to ensure […] continuity of the services among the different systems and services throughout Europe. The existence of common European standards and technical specifications is paramount to […] accelerate their introduction and impact. International cooperation aiming at global harmonization should be pursued.”

2 Rationale

In October 2017, the EC mandated CEPT/ECC (RSCOM17-26 rev.3) to provide the Commission with the necessary information to consider the amendment of Commission Decision 2008/671/EC. 

CEPT/ECC concluded in CEPT Report 71 and requested ETSI to conduct sharing and interference mitigation techniques with a reasonable timeframe (no more than 3 years). These techniques aim to ensure co-channel coexistence in the frequency range 5875 MHz to 5925 MHz between Road ITS and Urban Rail applications, and between Road ITS radio technologies, by considering the following:

· The frequency band 5875-5915 MHz is designated for safety-related Road ITS applications;

· The frequency band 5925-5935 MHz is designated for Urban Rail ITS applications;

· The frequency band 5915-5925 MHz is designated for Urban Rail ITS and safety-related Road ITS applications, with a priority to Urban Rail ITS over Road ITS. This is the scope of the STF.

This situation is summarized in Figure 1.
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Figure 1: Road ITS and Urban Rail ITS bands

In response to the EC mandate and as an answer to the CEPT request, the ETSI has conducted studies since 2017 through the TC RT JFTIR, focusing on the 5915-5925 MHz band. The first outcome of these studies is an ETSI Technical Report (ETSI TR 103 580 v1.1.1) published in August 2019. This report proposes different methods to allow efficient sharing of the frequency band 5.9 GHz between Urban-Rail-ITS and Road-ITS and also concluded that complementary studies are required on the following tasks:

· Identify methods to define protected zones

· Define protected zone detection methods

· Define mitigation techniques to apply in protected zones

Regarding the definition of protected zones, a measurement campaign in the urban environment is expected in 2020, to validate the simulation parameters and to conclude on the appropriate parameters to accurately define the Urban Rail protected zones. These results are expected in the 2021 and will establish the baseline for the complementary studies on mitigation techniques aiming to update the current ETSI TR 103 580 under ETSI TC RT JTFIR. 

To carry out in the most efficient way the measurement campaign, ETSI TC RT and JTFIR, with the support of the TC ITS, propose to set-up a Special Task Force composed of Urban-Rail-ITS and Road-ITS experts. This measurement campaign will establish the foundation for possible more detailed follow up studies that have already been identified. In fact, determining of the protected zones and their size could have a significant impact on the mitigation techniques that would need to be developed to allow the coexistence between Road ITS and Urban Rail ITS in the 5915-5925 MHz band.

The efficiency of Urban-Rail-ITS and Road-ITS is directly linked to an optimal spectrum sharing between both systems. If no sharing and interference mitigation techniques have been established by ETSI within the 3-year-time-frame, as expected by CEPT (see Draft revision of the ECC Dec(08)01), it is highly unlikely that any sharing of the 5.9 GHz band between Road-ITS and Urban-Rail-ITS will be possible. The transition period from Figure 1 may well become the final scenario which would not fulfil with the general and specific policy objectives of the Radio Spectrum Policy Programme (RSPP) towards the effective and efficient spectrum use: it risks jeopardizing the usage of the band to be shared by all ITS.

The CBTC systems already running on this spectrum for years will have to continue operation. The mobility of millions of persons in the cities involved could not face a halt of their legacy systems.

3 Objective

In order to validate TR 103 580 interference simulation results and to confirm simulation parameters which would be used to define the proper mitigation area to protect Urban Rail communications in 5915-5925 MHz, the present STF is proposed to achieve the following tasks:

1. Identify relevant test cases

2. Identify relevant areas to conduct the measurements

3. Describe test procedures and test tools

4. Plan of the measurements

5. Conduct the measurement campaign 

6. Conclude on the results

4 Market impact

There are currently more than 150 metro lines in operation in Europe (see www.urbanrail.net/eu/euromet.htm).

About 70 projects have been already recorded on operators' side for operational CBTC service:

· 18 until 2015

· 12 between 2016 and 2020

· additionally, around 40 beyond 2020

Based on these 70 projects and an assumption of 30 km and 50 trains per project, each of them would involve 250 radios in full traffic conditions. This leads to a total of 17500 transmitters either fixed and/or mobile at the end of the current planned deployment.

The market for unattended urban rail operations as of 2013 was 32 cities, 674 km track length, 48 lines and with 700 stations. It has increased by more than 25% over the last 15 years. 

With the increasing intensification of urban areas, it is expected to grow to nearly 2000 km of track lines in 2025.
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Figure 2: Urban Rail in Europe (source: www.urbanrail.net/eu/euromet.htm)

In addition, CBTC systems represent investments of hundreds of millions of euros and are enablers of efficient operations of lines representing billions of euros of infrastructure investments, carrying more than 5 million passengers every working day. 

Beside Rail ITS also Road ITS is already using the 5.9 GHz band, even though on a different channel so far. For example, Volkswagen on its own expects to deploy 3 million cars using the Car2X technology until the end of 2023. 

In order to maximize the full potential of Road ITS more spectrum than the currently used one is needed as described in the C2CC TR 2050 Spectrum needs.
. Automotive industry is currently planning to introduce new services and use cases, together with infrastructure partners, which will use additional channels within the current 5.9 GHz safety ITS range. Looking further ahead, on the road to automated and autonomous driving, additional use cases will be rolled-out, which will require additional spectrum. The 5915 to 5925 MHz channel is a vital frequency resource in this respect, particularly in areas in which urban rail is not in operation, such as in rural areas and in particular for communication with infrastructure. Sufficient spectrum is essential to rollout life-saving Road ITS services and to avoid any delay of the automated and autonomous driving.

It is therefore of highest importance that a fair channel access for Road and Rail ITS is guaranteed while also ensuring an efficient spectrum use.
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Figure 3: Penetration Rate of cooperative ITS quipped vehicles

Therefore, if no optimal spectrum sharing technique between CBTC and Road ITS is defined within the upcoming three years:

· The economic and societal benefits described above will be certainly compromised

· Higher harmful interference will be induced from Road ITS systems on CBTC frequency band. This will severely impact the system reliability and cause emergency breaks for running trains that will jeopardize the safety constraints of Urban Rail system and hence endanger passengers’ lives

· The 5915-5935 MHz band allocated for Urban Rail ITS during the 3-year transition period, may become the final solution (see Figure 1). This solution may not be in accordance with the Radio Spectrum Policy Programme (RSPP) policy that is looking to efficiently share the 5875-5935 MHz band between all ITS systems

· Radio licences for planned CBTC Urban Rail lines may be delayed or even not provided and hence leading to severe economic and societal impacts.

· Road ITS will not exploit its full potential.

· The risk to delay life-saving road ITS services might largely increase. 

· The risk to delay automated and autonomous driving might largely increase. 

Part II – Execution of the work

5 Working method / approach

5.1 Specialist Task Force (STF)

ETSI will perform this work by the creation of a STF, reporting the milestones to the ETSI TC RT JTFIR (Joint Task Force between TC RT and TC ITS), according to the DTR/RT-JTFIR-4. TC RT JTFIR will lead an active role in steering and contributing to this work.
The STF shall involve both Road and Urban Rail industrial companies and Urban Rail operators. Between 5 to 6 experts will cover the work of preparing and conducting measurement campaigns with competences in the different technologies used for Road ITS and Urban Rail ITS, but also in measurements (see section 5.3).

The technical content will be developed through consultation, workshops, and desk-based research, etc. Consultation with stakeholders from TC RTJTFIR is of major importance as it represents stakeholders from Urban Rail and Road ITS. 
In order to take into account time constraints, where possible, work tasks will be carried out simultaneously. Consequently, effective coordination will be needed between the Task Leaders, who in turn will be closely supervised by the STF Leader through the tasks 0 “Overall management”.

As already mentioned above, due to the significant costs for undertaking a measurement campaign, a Leader for each task will be designated. His role will include making proposals, writing draft deliverables, information sharing with other members and organizing weekly meetings (F2F or G2M). The Leader will be one of the experts. Due to the additional time for writing deliverables, organizing weekly meetings, reporting, etc, additional units are allocated for each Task Leader. 

With this organisational structure, it is expected that human resources costs will be limited. 

The Task Leader will also report to the STF Leader. This structure should enable closer monitoring of different phases of the project, as a result facilitating the work being carried out simultaneously by the Task Leaders. 

For example, as soon as the first case of Task 1 is described, the Leader of Task 2 will be able to begin work on the proposal for the areas identified in that case, while the Leader of Task 1 will continue working on the definition of case 2 in Task 1. This implies that the Leaders of two following tasks are different and shall cooperate. 

Meetings should be organized by each Task Leader to review progress in their tasks.

The work of the STF work will be under the guidance of the TC RTJTFIR (Joint Task Force ITS RT), who will monitor and have overall responsibility of the project. 
The STF will provide monthly reports to the TC RTJTFIR. Conference calls will be held as and when needed. Face-to-face meetings will be organised in parallel with the relevant TC meetings and Working Group meetings. All contributions from these groups would be welcome to improve the efficiency of the work in the STF.
To ensure the success of this STF, several volunteer contributions from the different stakeholders are expected:

· The Public Transport Operator would provide track access and trains without any fee.
· The Road ITS manufacturers would provide cars and equipment without any fee.
· The Urban Rail ITS industrials would provide equipment without any fee.
· The travel and living for face-to-face meetings are covered by each company’s expenses.
· The technical support from industrial company R&D department will be free of additional charge. 

For this project, there may be some uncertainties on the time schedule due to operational constraints:  The access and reservation of tracks and trains will be challenging and time consuming for urban rail operators. Urban rail operators have to follow different types of constrains. About 6 months ahead of operation, the calendar of maintenances needed on the tracks and signalling system, the special services needed for a big event occurring in the city, work foreseen on other lines with impact on the targeted line, rollingstock maintenance will have to be managed and integrated in the planning.
That means that we have to integrate the measurement campaign as soon as possible. 
The time needed between Task3 and Task 5 have to be evaluated as close as possible to be able to be set in the next 6 months of operation planning of the line where tests are foreseen.

By the way, other unpredictable events could also occur at the last moment: needs in rolling stock, incidents or accident could change the plan.
For a Public Transport Operator, the primary rule is to provide the service to the public.

5.2 Other interested actors
The TC RT and TC ITS members supporting the creation of the STF are fully committed to supporting this STF by participation through the TC RT JTFIR, providing input and feedback to the STF.

The TC RT and the TC ITS will both be involved in the consultation phase and approbation of deliverables process. This would be undertaken by the TC RT JTFIR. 

The CEPT/ECC will be informed of the work progress. 

The TC ERM would be informed by the TC RT JTFIR. The TC RT JTFIR will have the task of drafting LS to TC ERM for the relevant CEPT committees (WG SE, WG FM).

The European Commission’s Joint Research Centre (JRC) is addressing as well the co-existence of Urban Rail ITS and Road ITS, and will be involved in the execution of the action.

5.3 Expertise required (qualifications, experience, required, mix of skills)
The STF will be made up of between 5 to 6 experts with experience of preparing and conducting measurement campaigns in Urban Rail CBTC systems and Road ITS (G5 + LTEV2X/CV2X). At least one of these experts should come from an urban rail operator and have a solid understanding of dealing with operational constraints which may have an impact on the project. A measurement campaign is a complex task which asks expertise in Radio frequency measurement platform, tests procedure. A significant amount of data will be produced; by consequence, an expert in data analysis from multiple sources is also requested.

The following table describes the competences needed for each task and indicates, in bold, the potential Leader for the Task.

Up to 6 participants to ensure the following mix of competences:

	 Priority
	Qualifications and competences
	T1
	T2
	T3
	T4
	T5
	T6

	High
	Experts on Urban Rail CBTC radio transmission and functionalities based on IEEE802.11 technology
	X
	X
	X
	(X)
	X
	X

	High
	Experts on Urban Rail CBTC radio transmission and functionalities based on DSSS technology
	X
	X
	X
	(X)
	X
	X

	High
	ETSI ITS G5 Access layer and Facilities layer experts 
	X
	X
	X
	(X)
	X
	X

	High
	Experts on LTEV2X/CV2X
	X
	X
	X
	(X)
	X
	X

	High
	Experts in Urban rail operational procedures and rules
	 
	X
	 X
	X
	X
	 

	High
	Experts in Radio Frequency measurement platform 
	 
	 
	X
	 
	X
	 

	High 
	Experts in Measurement tests procedure and data analysis from multiple sources
	 
	 
	X
	 
	 
	X


Table 1: Qualifications and competences requested
For safety reasons, all the experts who will access to the tracks need to be empowered. This can imply to make a specific training for them. In that case, the expert will make it on his own.
Active participation from the Public Transport Operators:

This kind of measurements on a public transport operator (PTO) environment cannot be conducted without an active participation from the PTO where the measurement campaign will be achieved. 
Firstly, the PTO will ensure the safety of the persons who will conduct the measurements. For that a consigner is necessary. He will manage the power (700-950 Volt depending on the PTO) of the tracks and advice people on the way to proceed on specific places. He will accompany and look after the experts during all the measurements.

Then, a maintainer is necessary to ensure the good operation of all the other systems present in the Urban Rail area. In case of interferences of one of the other systems, the maintainer will get the affected system back into operation to guaranty the non-impact on the day-to-day running of the service.

In case a train is needed for the measurements, the PTO will make available a metro driver to ensure the delivery of this service in safety.

A site manager will coordinate these different persons with the centralized control post ensuring the global safety and operations. 

Finally, the PTO will lend its tracks and trains and he will have to insert the measurement campaign into its maintenance planning for the track, signalling systems and the rolling stocks and with all other specific demands. 
This implies some specific competences from the PTO and a strong coordination between the different competences. As different PTO can be contracted depending on the selected areas and as each PTO has his own rules and procedures to answer to this kind of demand, this STF considers the PTO competences previously described as fixed costs.
These fixed costs are described in section 7.2.

5.4 Previous work

TC RT JTFIR has already conducted pre-standardization studies to bring detailed technical arguments to choose the best solution for the coexistence between Urban Rail ITS and Road ITS in the 5,9 GHz based on the CEPT Report 71 and the Commission mandate.

The work was achieved under the TC RT JTFIR, joint task force with Urban Rail and Road ITS actors, but also through an ETSI STF. This STF was supported by 10 ETSI members representing Road ITS and Urban Rail ITS actors and was composed by 5 experts covering the following competences:

· Urban Rail CBTC functionality and requirements expertise

· Urban Rail operational expertise

· Urban Rail communication protocol expertise

· Expert in ETSI procedures and STF operations

· ETSI ITS Access layer expertise

· ETSI ITS Network and Transport layer expertise

· ETSI ITS Facilities layer expertise

· ETSI ITS Congestion control expertise

· Project management experience

JTFIR finalized the studies in July 2019 by the finalization and the approbation of TR 103 580v1.1.1 by TC RT JTFIR, TC RT and TC ITS.

6 Performance indicators

Information that will act as performance indicators against the contracted activity will be provided by the STF in the following cases:
Effectiveness and efficiency:

Details will be provided, throughout the lifetime of the proposed action, on:

· The meetings held in relation to this work:

· the number of meetings

· the duration of each meeting

· the number of participating experts

· the number of presentations and technical contributions made on the activity by the STF

· An evaluation of feedback received identifying key points that needed to be considered by the STF and any recommended actions;

· The number of tasks managed in parallel in respect with the planning

· Project progress in relation to the schedule specified

Proposed benchmarks:

a) Reports produced by the STF for ETSI TC RT-JTFIR, TC ITS and TC RT about the progress of the work. A report will be produced for each meeting held during this activity (at least 3 reports a year).

b) Draft versions of the deliverables to be provided to relevant TC (TC RT-JTFIR, TC ITS and TC RT) for circulation within the stakeholder community for commenting, namely: stable draft and final draft for approval.

c) 90% of the tasks and other milestone-related schedule on time (less than 10 days after the planned dates). An exception for delays will be accepted for events out of control of the project team (see §5.1) if reported when occurring.

d) 90% of deliverables approved according to schedule
Stakeholder engagement and satisfaction:

An analysis will be given of the balance of stakeholder representation in the activity and the number of liaison activities performed. 

Proposed benchmarks:

a) Stakeholder participation in the project and in each meeting:

a. Industry: Are expected 40% from Urban Rail industry, 40% from automotive industry and 20% from measurement domain.
b. Type of activity in each industry: are expected 70% from manufacturers, 30% from  final users (Car makers and Transport Public Operators)
b) ETSI Technical Committee involvement:
a. Close collaboration between the STF and the TC RT-JTFIR: 

i. Jointed meetings between the STF and the TC RT-JTFIR. Is expected at least a full day meeting to make the handover on tasks 1, 2 and 3 for which the JTFIR have started the work on a voluntary basis. 
When necessary other jointed meetings could be organised to facilitate the advancement. At least 1 contribution per jointed meeting would be provided from the STF and the JTFIR.
ii. Presentation of the progress of the work from the STF to each JTFIR meeting to collect direct feedback 
iii. Direct feed-back/comments from TC RT-JTFIR on the draft deliverables: are expected at least 1 feedback per draft deliverable sent for comments/approbation.

b. Involvement of TC ITS and TC RT 
i. Presentation of the progress of the work from the STF to each TC meetings. 
ii. Comments provided to the draft versions of the deliverables circulated by the STF from those TC. Are expected at least 1 feedback per draft deliverable sent for comments/approbation . 
Dissemination of results:

Information will be provided on the effectiveness of activities related to the dissemination of project deliverables and efforts made to raise industry awareness of the activity.

Proposed benchmarks:

a) At least 2 presentations to the ETSI groups with interest in the work: TC RT-JTFIR, TC ITS, TC RT and TC ERM 

b) At least one news release on the ETSI web site on the work, detailing the achievement of important results and milestones.
c) At least one presentation made to ECC in the appropriate group (ECC plenary, WG FM or SRDMG)
d) If the schedule corresponds, a presentation will be made to the ETSI workshops: ETSI RT workshop and 2020 and ETSI ITS workshop in 2021.
Impact:

Provide inputs allowing to finalise the corresponding frequency regulation and the Technical Specification for sharing the 5.9 GHz band between Urban Rail and Road ITS.
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.
During 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.

7 Work plan, milestones and deliverables

7.1 Work plan
The establishment of the STF Team is expected in March 2020, to begin the work as soon as possible in April 2020. A first phase of studies, research and description will take place from April 2020 to July-August 2020. This will conclude in the early draft TR in September 2020 and an Interim Report to EC/EFTA in October 2020. Then the phase consisting in the conduction of the measurement campaign will start in order to achieve all the measurements by the end of 2020. The final TR is expected for May 2021 and the TR publication for June 2021. The work will end with the Final Report to EC/EFTA in July 2021.

All the different steps are described in the figure bellow.

 [image: image3.emf]Task/Milestone

M0 M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16

Establish STF team

0. Overall management STF

1. Identification of the relevant test 

cases

2. Identification of the relevant areas t o 

conduct the measurements

3. Description of test procedures for 

each cases

4. Planification of the measurements

MS A: Early draft TR

MS

A

MS B: Interim Report 1 to EC/EFTA

MS

B

5. Conduct the measurement campaign

MS C: ETSI TR Stable Draft

MS

C

MS D: Interim Report 2 to EC/EFTA

MS

D

6. Conclusion of the measurement 

campaign

MS E: Final Draft

MS

E

MS F: TR Publication

MS

F

MS G: Final Report to EC/EFTA

MS

G

Month


Table 2: Work plan overview

Table 2 shows the detailed work plan for this action in terms of tasks. T0 is the start date of the action
7.2 Tasks and Milestones details

Table 3 describes the tasks and the milestones 
	Task
	Description and methodology
	Deliverables

	T0
	Overall Management of the STF 
	

	T0.1
	STF Setup

ETSI, the TC RT JTFIR chairman will interview the STF candidates and select those to best meet the work plan.

ETSI will make arrangements for STF members (service contracts, etc.).
	

	T0.2
	STF Leader

The overall management of the STF will be assumed by the STF Leader. He will ensure an effective coordination between the different Tasks, working in close collaboration with the different Task Leaders and supervising them if needed, but also with ETSI TC RT JTFIR representatives.

The overall management of the STF consists in:

· Planning the work of the STF members, ensuring that the timescales of the STF deliverable are met

· Organising STF meetings to discuss the drafts, recording any major issues and resolutions of the STF

· Reporting to TC RT JTFIR on the work of the STF

· Representing, or arranging for other STF members to represent the STF at other external meetings as appropriate

· Producing the STF Reports: Interim Report 1, Interim Report 2 and Final Report to EC/EFTA

Expertise required
· Ability to lead and manage a team

· Project management and communication skills

Effort Required: 19 units

Milestones:


Start: T0


M0.1 Interim Report 1: T0+7

M0.2 Interim Report 2: T0+11

M0.3 Final Report: T0+16

	

	T1
	Identification of the relevant test cases
	

	T1.1
	Objectives 

· List the different possible cases where Urban Rail ITS has to be protected (when the tracks are parallel with the road on the same level, when they are parallel but with different altitude (viaduct for the track), …

· Describe them (material needed, etc) and evaluate their criticity (1,5 unit/case)

· Conclude on the most relevant cases to be considered

Expertise required
· Expert on one of the Urban Rail ITS techno

· Expert on the other Urban Rail techno

· Expert on ETSI-G5 access layer and facilities layer

· Expert on LTEV2X/CV2X

· Task 1 Leader 
Effort Required: 27 units

Output: 

· Description of the different relevant cases in the draft TR 103 704
Input: 

· TR 103 580 V1.1.1

· Inputs from all supporting/relevant ETSI groups: TC RT JTFIR, TC ITS, TC RT, …

Milestones:

Start: T0+1
	

	T2
	Identification of the relevant areas to conduct the measurements
	

	T2.1
	Objectives 

· List the different type of areas where the measurement campaign need to be conducted, describe their characteristics and link the areas with the different cases

· Identify the different possible areas

· Evaluate additional requirements to conduct the measurements (authorisation from public transport operator or from city, etc.) 
· Evaluate the time needed to prepare the measurements

· Conclude on the most relevant areas to consider

Expertise required
· Urban Rail operational procedures

· Expert on Urban Rail ITS based on DSSS

· Expert on Urban Rail ITS based on IEEE802.11

· Expert on ETSI-G5 access layer and facilities layer

· Expert on LTEV2X/CV2X

· Task 2 Leader 

Effort Required: 26 units

Output

· Description of the different relevant areas in the draft TR 103 704

Input

· Outcome of Task 1

· TR 103 580 V1.1.1

· Inputs from all supporting/relevant ETSI groups: TC RT JTFIR, TC ITS, TC RT, …

Milestones:


Start: T0+1
	

	T3
	Description of test procedures and test tools for each case
	

	
	Objectives
· Describe the test procedure for each measurement on a technical point of view but also on a procedure and authorisation point of view.

· Define test tools for all measurements

· The description of the team and the role of each person will be provided

Resources required

· Expert on radiofrequency measurement platform and in measurement tests procedures


· Expert on Urban Rail ITS based on DSSS


· Expert on Urban Rail ITS based on IEEE802.11

· Expert on ETSI-G5 access layer and facilities layer


· Expert on LTEV2X/CV2X


· Expert on Urban Rail operational procedures and rules

· Task 3 Leader

Effort Required: 44 units

Output

· Description of the test procedures for each case in the draft TR 103 704

Input

· Outcome of Task 1 and 2

· TR 103 580 V1.1.1

· Inputs from all supporting/relevant ETSI groups: TC RT JTFIR, TC ITS, TC RT, …

Milestones:


Start: T0+2


	

	T4
	Planning of the measurements
	

	T4.1
	Objective:

· Leader: verifying the reservation and preparation for each part and manage the authorisation from town halls to access to the road in case of specific demand where the measurement will be conducted (2 units/case)

· Experts: to provide the equipment needed

Resources required

· Expert on Urban Rail ITS based on DSSS

· Expert on Urban Rail ITS based on IEEE802.11

· Expert on ETSI-G5 access layer and facilities layer

· Expert on LTEV2X/CV2X

· Expert on Urban Rail operational procedures and rules

Effort Required: 29 units

Output

· Description of the test procedures for each case in the draft TR 103 704

Input

· Outcome of Task 1 and 2

· TR 103 580 V1.1.1

· Inputs from all supporting/relevant ETSI groups: TC RT JTFIR, TC ITS, TC RT, …

Milestones:


Start: T0+2


M4.1 Early draft available: T0+6


M4.2 Interim report 1 to the EC/EFTA: T0+7
	

	T4.2
	Budget for Public Transport Operators
	

	
	Context
The Public Transport Operator fixed cost is a global evaluation for all transport operators designed to take part of the measurement campaign. It will be shared between the transport operators regarding the number of measurement tests areas leading by each operator.

Objective
· Manage the authorisation and the reservation of the tracks of the elected area for all the 8duration of the considered measurement, the reservation of the train and also the internal team (the consigner, the maintainer, the metro driver and the site manager)
Other costs and services necessary to implement the action 
· Public Transport Operator with an estimated cost of 9 420 EUR. It will represent circa 15 working days in total for the 6 areas
Milestones:


Start: T0+2
	

	T5
	Conduct the measurement campaign
	

	T5.1
	Context:

Even if this task depends on the results of the previous tasks, the first studies made in ETSI under the TC RT-JTFIR on a voluntary basis  show that there might be 6 cases:

· Road and tracks are parallel on a same level (with and without a tunnel entrance)
· Road and tracks are parallel with tracks on a viaduct

· Road and tracks are parallel with road on a bridge

· Tracks on a viaduct crossing road

· Road on a viaduct crossing tracks

· Spread traffic in a city (isle of vehicles in a city)
Even if this assumption has to be confirmed by the Task 1  it would be difficult to find an area where 2 different configurations/cases would be represented. 
By consequence, it is reasonable to consider that the measurements would be conducted on 6 different areas. 

Since the day-to-day operation of the trains is a primary constraint for the Public Transport Operators, the tests will not be possible during the operational timing of the line. The favourite timing to conduct measurements will be during the night. 
It is reasonable to consider that it would take 8 nights of work per measurement campaign as for each case the following has to be considered:

· The measurements have to be performed on the equipment installed in the train and on the access points on the tracks. For safety reason, these 2 types of measurements cannot be performed during the same night (need the very high power for the train and need to stop it to access to the tracks for the access point measurement)

· Different distances from the Road ITS, for different speed and on different distances from the train but also from the access points have to be performed

· Because of the operational requests, the tracks are only available for measurements from 2:00 to 5:00 am with safety procedures to respect

· 6 nights could be sufficient if the TPO could guaranty that a train could be lent and reserved during an entire week to install/desinstall the equipment just one time. At this stage, it is not possible to guaranty this facility, so if no train could be reserved it is realistic to consider 2 nights more because it takes some times to install the equipment but more to desintall them and follow the recommissioning procedure of all the systems present in a train.
Objectives

· Perform all the tests specified for the scenarios specified during task1 following the procedures defined as the output of task 3 in the relevant areas defined during task2.

· The measurement campaign will follow the planning defined in task 4.

Resources required travel included (334 units)
· Expert on radiofrequency measurement platform and in measurement tests procedures (8 units/case)

· Expert on Urban Rail ITS based on DSSS (8 units/case)

· Expert on Urban Rail ITS based on IEEE802.11 (8 units/case)

· Expert on ETSI-G5 access layer and facilities layer (8 units/case)

· Expert on LTEV2X/CV2X (8 units/case)

· Task 5 Leader

Effort Required: 334 units
Output

· Short measurement reports for each case

Input

· Outcome of Task 1, 2, 3 and 4

· TR 103 580 V1.1.1

· Inputs from all supporting/relevant ETSI groups: TC RT JTFIR, TC ITS, TC RT, …
Milestones
Start: T0+5

M5.1: Stable draft of the TR: T0+10

M5.2: Interim report 2 to EC/EFTA: T0+11
	

	T5.2
	Context:

This measurement campaign will be conducted with real configurations, on Urban Rail systems in operation. 
Objective

The Public Transport Operators (PTO) to guaranty 
· the safety of the experts during all the measurement campaign

· the day-to-day running of the service without any impact on the operation of the urban rail systems in operation
Resources required - Other costs and services necessary to implement the action
Estimated costs are Euro 120 600 for 6 areas during 8 days (with a total of 48 working days) for the 4 staff below:
Consigner

· Manage the power (700-900 Volt) of the tracks, 

· Advice people on the way to proceed on specific places.
· Accompany and look after the experts during all the measurements (1 consigner/night/area)
Maintainer

· Ensure the good operation of all the other systems present in the Urban Rail area: in case of interferences of one of the other systems, the maintainer will get the affected system back into operation to guaranty the non-impact on the day-to-day running of the service (1 maintainer/night/area)

Metro driver

· Ensure the delivery of this service in safety (1 metro driver/night/area)

Site Manager

· Coordinate these different persons with the centralized control post ensuring the global safety and operations (1 site manager/night/area)

Milestones:

Start: T0+5

M5.1: Stable draft of the TR: T0+10

M5.2: Interim report 2 to EC/EFTA: T0+11
	

	T6
	Conclusion of the measurement campaign, finalization and publication of the TR 103 704
	TR 103 704

	
	Objectives

· For each measurement campaign, process and plot the results 

· Conclude on each measurement campaign to validate TR 103 580 v1.1.1 interference simulation results and to confirm simulation parameters which would be used to define the proper mitigation area to protect Urban Rail communications in 5915-5925 MHz (4 units/case)

· Final version of the TR (for each measurement)

Resources required

· Expert on radiofrequency measurement platform and in data analysis

· Expert on Urban Rail ITS based on DSSS

· Expert on Urban Rail ITS based on IEEE802.11

· Expert on ETSI-G5 access layer and facilities layer

· Expert on LTEV2X/CV2X

· Expert on Urban Rail operational procedures and rules

· Task 6 Leader 

Effort Required: 114 units

Output

· Final version of the TR

Input

· Outcome of Task 1, 2, 3, 4 and 5

· TR 103 580 V1.1.1

· Inputs from all supporting/relevant ETSI groups: TC RT JTFIR, TC ITS, TC RT, …
Intermediate and final Milestones:

Start: T0 + 6

M5.1: Stable draft: T0 +10.

M6.2: Final version of the TR approved by TC RT ITS: T0+14.

M6.3: TR published: T0+15

M6.4: Final report to the EC/EFTA.: T0+16
	


Table 3: Task Description with milestones

Table 4 shows the overall required effort in Units. 

	Task
	Output
	Required Efforts (Units)

	T0
	STF Overall management 
	19

	T1
	Description of the different relevant case in the draft TR103 704
	27

	T2
	Description of the different relevant areas in the draft TR103 704
	26

	T3
	Description of the test procedures in the draft TR103 704
	44

	T4
	Early draft TR 103 704

IR1
	29

	T5
	Stable draft TR103 704

IR2
	334

	T6
	Final draft and publication TR 103 704

FR
	114

	TOTAL
	593


Table 4: summary of effort required
7.3 Deliverables
This measurement campaign is linked to the ETSI Work Item DTR/RT-JTFIR-4: “Urban Rail ITS and Road ITS applications in the 5,9 GHz band; Measurement campaign to confirm simulation parameters to define Urban Rail ITS protected zones in 5915 MHz-5925 MHz”.
The Work Item scope is the following:

A measurement campaign is needed to validate TR 103 580 interference simulation results and to confirm simulation parameters which would be used to define the proper mitigation area to protect Urban Rail communications in 5915-5925 MHz. The following steps have to be achieved:

1. Identify relevant test cases

2. Identify relevant areas to conduct the measurements

3. Describe test procedures for each case

4. Conduct the measurement campaign

5. Conclude on the results

In particular, the final step will serve to describe in detail the outcome of the measurement campaign, and to define recommendations on protection areas and the measures that should be taken in these areas. 
The ETSI deliverables will be the technical report TR 103 704 with the following steps;

· Early draft expected at T0+6 months, in order to describe the results of tasks 1 to 4 and before the beginning of the measurement campaign. This early draft will define the relevant cases to be tested with its related procedures, the areas (one or more) to conduct the measurements, and the schedule of each one.

· Stable draft expected after the measurement campaign, estimated at T0+10 months. The Technical Report will describe all the measurements done and the related results (configuration of equipment, test environment, participants, justifications of changes on procedures if some difficulties occurred, test reports…).

· Final draft expected at 4 months after the stable draft, estimated at T0+14 months. It will give the conclusions of the measurement campaign.

· The publication of the final draft is expected one month after the finalisation of the draft TR (estimated at T0+15 months)

In addition to the ETSI deliverables, and 1 month after each one, an Interim Report will be submitted to the EC/EFTA:  

· Interim Report 1: after tasks 1 to 4 of the STF, before the measurement campaign and once the schedule of on-site tests is known. The objective is to give to the EC/EFTA some details on the expecting measures: the different cases, the associated areas, the equipment and the specific installations, the test procedures and the schedule of the measurement.

· Interim Report 2: it will be delivered after the conduction of the measurements campaign. This Interim Report will give a first feed-back of the different measures, the progress of each one and if they succeed or not regarding the procedures expected.  

· Final Report: this report will be submitted at the end of the STF after the TR is published. It will present the conclusions of the TR 103 704 regarding the validation of the simulation parameters.
The following time scale is proposed (including Deliverables):

	Time scale

	Tasks
	from
	to

	T0: Overall management of the STF
	M0
	M16

	T1: Identification of the relevant test cases
	M1
	M1

	T2: Identification of the relevant areas to conduct the measurements
	M1
	M2

	T3: Description of the test procedures and test tools
	M2
	M3

	T4: Planning of the measurements
	M2
	M7

	T5: Conduct the measurement campaign
	M5
	M11

	T6: Conclusion of the measurement campaign
	M6
	M16


Table 5: Time scale

7.4 Milestones

Table 6 shows the calendar of tasks with the milestones. 

	Code
	Task / Milestone 
	Target Date
	Units

	
	
	From
	To
	

	 
	Start of work
	M0
	M16
	 

	T0
	STF Overall management
	M0
	M16
	19

	T1
	Identification of the relevant test cases
	M1
	M1
	27

	T2
	Identification of the relevant areas to conduct the measurements
	M1
	M2
	26

	T3
	Description of test procedures and test tools for each case
	M2
	M3
	44

	T4
	Planning of the measurements
	M2
	M5
	29

	Milestone A
	Progress report approved by TC RT JTFIR, RT & ITS  
	M6
	M7
	 

	
	Interim Report 1 to the EC/EFTA to be made available and approved by ETSI Secretariat
	
	
	

	
	Early Draft of the TR 103 704 made available to TC RT & ITS
	
	
	

	T5
	Conduct the measurement campaign
	M5
	M9
	334

	Milestone B
	Progress report approved by TC RT JTFIR, RT & ITS 
	M10
	M11
	 

	
	Interim Report 2 to the EC/EFTA to be made available and approved by ETSI Secretariat
	
	
	

	
	Stable Draft of TR 103 704 made available to TC RT & ITS
	
	
	

	T6
	Conclusion of the measurement campaign
	M6
	M12
	114

	Milestone C
	Final Draft of TR 103 704 103 697 approved by TC RT JTFIR, RT & ITS and published
	M11
	M16
	 

	
	Final report to the EC/EFTA to be made available and approved by ETSI Secretariat
	
	
	

	TOTAL
	593


Table 6: Calendar of tasks with milestones
Part III:
Financial part

8 Financial provisions in the EC/EFTA contract

8.1 Total action costs

The total action costs amounts EUR 521 400,00 
The total budget for Service Providers will amount to 593 units x 660,00 EUR = 391 380,00 EUR (lump sum) 
The total budget for Public Transport Operator amounts to 130 020,00 EUR. 

8.2 Subcontracting

There are no indirect costs involved.
8.3 Direct (eligible) costs

The direct costs will amount to: 521 400,00   EUR = lump sum based on an EC contribution of 95% (495 330,00 EUR) and co-financed by 5% from EFTA (26 070,00 EUR).

The total action cost is composed by the experts manpower costs and the Transport Public Operator fixed costs as described in the following tables.
	Global Budget
	Unit estimated
	Cost estimated

	
	593
	    521 400,00€ 

	Total Manpower budget
	593
	   391 380,00 € 

	Total PTO Fixed cost Budget
	N/A
	   130 020,00 € 


	Manpower budget 

	Task
	Description  
	Unit estimated
	Cost estimated

	Task 0
	Overall management of the work
	19
	     12 540,00 € 

	Task 1
	Identification of the relevant test cases (limited to 6 cases)
	27
	     17 820,00 € 

	Task 2
	Identification of the relevant areas to conduct the measurements
	26
	     17 160,00 € 

	Task 3
	Description of test procedures and test tools for each case
	44
	     29 040,00 € 

	Task 4
	Planning of the measurements
	29
	     19 140,00 € 

	Task 5
	Conduct the measurement campaign
	334
	   220 440,00 € 

	Task 6
	Conclusion of the measurement campaign and finalization and publication of the TR 103 704
	114
	     75 240,00 € 

	Total Manpower budget
	593
	   391 380,00 € 

	
	
	
	


8.4 Other costs and services necessary to implement the action 
	Fixed cost Budget 

	Task
	Description  
	Cost estimated

	Task 4
	Public Transport Operator Fixed Costs
	9 420,00 €

	Task 5
	Public Transport Operator Fixed Costs
	120 600,00 €


	Total PTO Fixed cost Budget
	130 020,00 €


8.5
Split between Manpower costs and Travel costs

	Task No
	Tasks
	Max. Budget Allocated
	Max 

Manpower costs
	Max.

Travel costs

	T0
	Overall Management of the STF 
	12 540
	12 540
	The travel and living for face-to-face meetings are covered by each company’s expenses

	T1
	Identification of the relevant test cases
	17 820
	17 820
	 

	T2
	Identification of the relevant areas to conduct the measurements
	17 160
	17 160
	 

	T3
	Description of test procedures and test tools for each case
	29 040
	29 040
	 

	T4
	Planning of the measurements
	19 140
	19 140
	 

	T5
	Conduct the measurement campaign
	220 440
	166 320
	54 120

	T6
	Conclusion of the measurement campaign, finalization and publication of the TR 103 704
	75 240
	75 240
	 

	TOTAL
	391 380
	337 260
	54 120

	
	
	
	
	

	Expected travels as per the Technical proposal
	
	
	

	T5.1
	8 nights of work per measurement campaign on 6 different areas. 
	
	
	

	
	
	
	
	

	
	
	
	
	

	Manpower costs
	337 260
	
	
	

	Travel costs
	54 120
	
	
	

	TOTAL
	391 380
	
	
	


� � HYPERLINK "https://www.car-2-car.org/fileadmin/documents/General_Documents/C2CCC_TR_2050_Spectrum_Needs.pdf" \o "" �https://www.car-2-car.org/fileadmin/documents/General_Documents/C2CCC_TR_2050_Spectrum_Needs.pdf��
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