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Terms of Reference - Specialist Task Force

STF AC (TC SmartBAN)

SmartBAN Performance and Coexistence Verification (PCV)
Summary information

	Approval status
	Approved by TC SmartBAN

Approved by Board#103 (Oct 28, 2015)

v0.9 updated 20-Nov-2015 (see document history in §9 below)

	Time scale
	February 2016 to June 2016

	Work Items 
	DTR/SmartBAN-006

	Board priority 
	ETSI STF funding criteria


Part I – Reason for proposing the STF

1 Rationale

ETSI TC Smart Body Area Networks (SmartBAN) has defined physical (PHY) layer and medium access control (MAC) layer protocols in technical specification (TS) documents. Both TS documents, TS DTS/SmartBAN-007 and TS DTS/SmartBAN-005, have been approved by TC SmartBAN in January 29, 2015. However, the performance of the SmartBAN communication system has not yet been verified using any simulations or real-life demonstrations. In order to maintain high efficiency and quality of the standardisation, this STF is proposed for evaluate the performance and coexistence of the SmartBAN communication system in the targeted environment. In addition to the actual standardisation process, performance evaluation is necessary to achieve recognition among to potential implementers of the communication system among the key players in the industry. If the performance of the system is not evaluated or it is significantly delayed, it will have a high impact on the market potentiality of the SmartBAN communication system utilization.

2 Objective

The standardisation work performed under the TC SmartBAN is currently in a phase where the first two, namely PHY and MAC layers, TS documents have been approved by the TC. In the next phase, the performance and coexistence of the defined PHY and MAC layers must be evaluated. Therefore, the objective of this STF is to build the first simulation model based on the SmartBAN communication system with realistic PHY layers. In particular, a realistic channel model including additional interference will be developed. Performance and coexistence evaluation of the SmartBAN PHY will be performed by simulations. Simulation results will confirm the quality of the defined models and may lead to improvement suggestions which can be implemented to the next version of the standard.   

3 Relation with ETSI strategy and priorities
The proposed STF relates to the following aspects of the ETSI long term strategy and priorities:

keep ETSI effective, efficient and recognised as such

create high quality standards for global use and with low time-to-market
stay in tune with changing nature of the global ICT industry (innovation)

establish leadership in key areas impacting members' future activities

engage in other industry sectors besides telecoms, (cross-sector ICT)

This proposal belongs to the following priority categories, set by the Board:
Innovation in mature domains

Emerging domains for ETSI

Standards enablers/facilitators (conformance testing, interoperability, methodology)

Horizontal activities (quality, security, etc.)

Societal good / environmental

4 Context of the proposal

4.1 ETSI Members support

	ETSI Member
	Supporting delegate
	Motivation

	UOulu
	Matti Hamalainen
	Involved in ETSI TC SmartBAN work, comparative analysis of SmartBAN PHY/MAC performance to corresponding existing standards.

	CSEM
	John Farserotu
	Involved in ETSI TC SmartBAN work, comparative analysis of SmartBAN PHY/MAC performance to corresponding existing standards.

	Toshiba Research Europe Ltd.
	Woon Hau Chin
	Involved in ETSI TC SmartBAN work, comparative analysis of SmartBAN PHY/MAC performance to corresponding existing standards.

	Télécom SudParis
	Marc Girod-Genet
	Involved in ETSI TC SmartBAN work, comparative analysis of SmartBAN PHY/MAC performance to corresponding existing standards.


4.2 Market impact

It is highly important to evaluate the performance of the defined SmartBAN PHY in order to convince the device manufactures that the solution is efficient and reliable. By providing the performance and, in the first place, the coexistence results, the success probability of the commercial implementations of the SmartBAN solution will increase and the delay of penetration to commercial solutions will decrease. 

4.3 Tasks that cannot be done within the TB and for which the STF support is necessary

The work on TC SmartBAN has been done completely by voluntary efforts by some key actors. To foster the efficiency and quality of this standardisation, STF support is necessary. An STF will make it easier to allow partners that lack sufficient financial support to provide their expertise for this standardisation work.

4.4 Related voluntary activities in the TB

The ETSI TC SmartBAN preparation so far has been based on voluntary work. UOulu and CNIT have carried out radio channel occupancy measurement campaigns in hospital environments (locating in Oulu, FI and Empoli, I). In addition, in Florence, I, corresponding measurements were carried out in home and office environments. All the work done under TC SmartBAN is led by CSEM.
4.5 Outcome from previous funded activities in the same domain

This is the first time TC SmartBAN requests STF funding.
4.6 Consequences if not agreed
The described work to be done in this STF is compulsory in this phase of standardisation in order to enable effectiveness and high quality of ETSI standardisation work. Without this STF acceptance, the work cannot be performed by the TB members since it requires a remarkable amount of work and funding for that. The success of the defined standard also depends on the presented performance evaluation results which will prove the performance and coexistence of solution. In order to guarantee the quality and reliability of the ETSI standardisation work, it is highly important to verify the performance and coexistence, by ETSI partners itself, performing the work proposed in this STF. Also the delay to get into commercial implementations will increase if this STF work is not performed as soon as possible. The evaluation results will be published in peer reviewed scientific articles which increases the impact of the results. 

Part II - Execution of the work

5 Technical Bodies and other Organizations involved

5.1 Leading TB
This work will be performed under the management, monitoring and responsibility of TC SmartBAN.

Contact persons of TC SmartBAN:

Chairman: 

Dr. John Farserotu, Centre Suisse d’Electronique et de Microtechnique S.A (CSEM)

E-mail: john.farserotu@csem.ch
Phone: +41 32 7205 482

Technical Officer:

Mr. Patrick Guillemin, ETSI

E-mail: patrick.guillemin@etsi.org
Phone: +33 4 92 94 43 31
The STF will provide regular reports to the parent TC. Conference calls will also be held when appropriate. Face-to-face meetings may occur in connection with the relevant TC meetings.

5.2 Other interested ETSI Technical Bodies

eHealth, ERM, SmartM2M

5.3 Other interested Organizations outside ETSI

This work has interest also among the IEEE and global industry dealing with wireless body area networking field. For example, another WBAN standard (IEEE 802.15.6) development group should be interested in the results provided by this STF. Moreover, the SmartBAN standard can also be applied in other application fields than healthcare, which is currently the key driver.

6 Working method/approach
6.1 Organization of the work 
The actual research work will be organized into two logical tasks. Task 1 produces physical layer channel and interference model that is utilized for coexistence verification. Task 1 will also include additional measurements campaigns in order to better model the interference and the channel, as well as the link budget for proper use of BAN in different environments. In Task 2, a MATLAB simulator according to channel and interference model obtained in Task 1 is built. Performance and coexistence of the SmartBAN communication system is evaluated in Task 3. 
In the beginning of the project the selected experts will jointly create the exact plan and goals for the work to be done. Interfaces between the channel model and simulator must be also carefully specified at the beginning of the project in order to enable efficient implementation. The channel and interference model developed in the Task 1 must be finalized before it can be implemented to the simulator developed in Task 2. However, before the implementation of the channel model to the simulator, the work in Task 2 must be started, i.e., Task 1 and Task 2 will be started in parallel. Performance and coexistence simulations can be performed once the Task 2 is finished. 
The proposed STF considers no dedicated Steering Group. Instead it is controlled directly by TC SmartBAN, to which it also reports back.

6.2 Base documents
	Document
	Title
	Current Status
	Expected date for stable document

	ETSI TS 103 325
	Smart Body Area Networks (SmartBAN);

Low Complexity Medium Access Control (MAC) for SmartBAN
	Published
	

	ETSI TS 103 326
	Smart Body Area Networks (SmartBAN) ; Enhanced Ultra-Low Power PHY
	Published
	

	ETSI TR DTR/SmartBAN-008 V0.2.0 (23-Apr-2015)
	Smart Body Area Networks (SmartBAN) ; System Description
	Early draft
	Dec-2015


6.3 Deliverables

	Deliv.
	Work Item code

Standard number
	Working title

Scope

	D1
	DTR/SmartBAN-006


	Deliverable describes the work done in this STF: 

1) SmartBAN channel and interference models

2) SmartBAN simulator

3) SmartBAN performance and coexistence evaluation

4) Conclusions of the findings


Work Item Scope: To develop the model, a three-stage approach is used where the first two stages use empirical test results to estimate parameters and to substantiate the analytical model.

Measurements are evaluated based on variations in the operational environment, which takes into account the uncertainty in an installations location. This evaluation points to potential trouble spots and helps in determining strategies for alleviating them.

6.4 Deliverables schedule:

DTR/SmartBAN-006
SmartBAN Measurements and Modelling of SmartBAN RF environment

· Start of work
15-Feb-2016

· ToC and scope
29-Feb-2016

· Early draft
30-Apr-2016

· Stable draft
30-Jun-2016

· TB approval
30-Sep-2016
SmartBAN#XX

· Publication
31-Oct-2016

6.5 Work plan, time scale and resources

	N
	Task / Milestone / Deliverable
	From
	To

	M0
	Start of work
	15-Feb-2016

	T1
	Task 1: Channel and interference model 
	15-Feb-2015
	31-Mar-2015

	T2
	Task 2: Simulator development
	15-Feb-2015
	31-May-2016

	M1
	Early draft for TB review
	30-Apr-2015

	T3
	Task 3: Performance evaluation
	01-May-2016
	30-June-2016

	M2
	Stable draft for TB review (SmartBAN#XX)
	30-June-2016

	T4
	Include comments from TB review
	

	M3
	Final draft for TB approval & STF Final report
	31-July-2016

	M4
	TB approval (SmartBAN#XX)
	30-Sept-2016

	M5
	Publication
	31-Oct-2016

	Total 


6.6 Task and milestone description

Task 1 – SmartBAN physical layer and interference model 

In this task physical layer and interference model for SmartBAN communication system is developed for the 2.4 GHz ISM band. The work is based on existing channel models that can be found from the literature. Based on those models, a physical layer model is defined in MATLAB for modelling the channel and physical layer of SmartBAN communication system. Furthermore, results obtained from channel occupancy measurement campaigns are included to the model in order to create a realistic channel model with interference. Additional measurements campaigns will be included in order to improve the existing measurements, in particular for the evaluation of the spatial dependence as well as the evaluation of different environments. 

The developed channel model description will be written to the STF’s deliverable.

Task 2 – SmartBAN communication system simulator

A SmartBAN communication simulator utilizing MATLAB tool is developed in this task. Both the channel and the interference models for different environments will be included in the SmartBAN system simulator. 

In order to model a communication system in realistic environment (e.g. in a hospital), channel/interference model developed in Task 1 is included to the simulator.

Simulator description will be written to the STF deliverable.

Task 3 – SmartBAN performance and coexistence verification

In this task the performance and coexistence of SmartBAN communication system is verified and evaluated utilizing the simulator built in Task 2. At least one use case scenario defined in the base document “Smart Body Area Networks (SmartBAN); System Description” is used in the performance evaluation. As performance metrics, at least, error data rate and energy consumption are used.

The results of the performance and coexistence evaluation will be added to the deliverable and conclusions of the results will be made therein. Together with Task 0, the final draft of the STF will be submitted for TB approval taking into account TB review comments.

Milestone 1 – Description

After the conclusion of Task 1, the first draft of the deliverable will be submitted for TB review. The draft deliverable will include description of channel and interference model and initial description of the simulator.
Milestone 2 - Definition and objectives

After the conclusion of Tasks 1, 2 and 3, the stable draft including final description of the simulator and performance evaluation results and conclusions will be submitted for TB review.

Milestone 3 - Final draft for TB approval & STF Final report

The STF will include comments from the TB review, to produce the final draft for approval

Milestone 4 and 5 – TB approval and Publication

The STF will be closed when the TR is approved by TC SmartBAN and accepted by the ETSI Secretariat for publication.

7 Required expertise

Appropriate number of experts to ensure the following mix of skills:

· project management with knowledge of SmartBAN PHY and MAC standard (can be one of the below expertise required if applicable)

· Specialist for simulation and/or analysis of physical layer including realistic channel model with interference  

· Simulator developer with a detailed knowledge of SmartBAN technical specifications and expertise in MATLAB simulation tool

Part III:
STF performance evaluation criteria
8 Key Performance Indicators

Contribution from ETSI Members to STF work
· Voluntary work of experts (free of charge or with partial remuneration)

· Delegates attending meetings/events related to STF (number of participants/duration)

· Direct contribution of delegates (e.g. number of documents/comments/e-mail)

· Development of related standards by delegates

· Support to the STF work (e.g., provision of test–beds, organization of workshops, events)

Contribution from STF experts to ETSI work

· Contributions presented to TB/WG meetings (number, type, comments received)

· Presentations in workshops, conferences

Quality of deliverables

· Approval of deliverables according to schedule

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

· Quality review by TB

· Quality review by ETSI Secretariat

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

The STF experts shall report in the time sheet provided by ETSI, the days spent for the performance of the services.

9 Document history

	
	Date
	Author
	Status
	Comments

	0.1
	02-Mar-2015
	
	First draft
	Creation of document and initial description of work

	0.2
	17-Mar-2015
	Lorenzo Mucchi
	Second draft
	More detailed description of work and timeline

	0.3
	30-Apr-2015
	Lorenzo Mucchi
	Third draft
	

	0.4
	11-May-2015
	Lorenzo Mucchi
	
	Editorials

	0.5
	13-May-2015
	Berrini
	OCG/Board consultation
	

	0.6
	28-sept-2015
	Lorenzo Mucchi
	New draft for STF budget 2016
	Dates updated

	0.7
	09-Oct-215
	Berrini
	OCG/Board consultation
	Work Plan clarification

	0.8
	09-Oct-2015
	Mucchi
	New draft
	Task 2 duration and travel costs adjusted 

	0.9
	20-Nov-2015
	Berrini
	
	Financial information removed for RFP. Statement on time sheets in KPI’s. Start Feb
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