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Terms of Reference for Specialist Task Force STF 386 Phase 3
PMSE – Cognitive Radio ERM / TG17 WP3 
“Methods, parameters and test procedures for cognitive interference mitigation techniques for use by PMSE devices (Programme Making and Special Events)”
Document status

	Current status of ToR
	Approved by TC ERM and Board#85 

	Work Items approved
	DTR/ERM-TG17WG3-013 (Phase 3).


0 Confirmation of request for funding of Phase 3

The STF has successfully completed Phase 1 and 2 of the work, even if there has been some delay with respect to the original plan, in the order of 3-4 months.

The deliverable of Phase 1 (TR 102 799) has been published.

The deliverable of Phase 2 (TS 102 800) has been approved by the WG and should be endorsed by TC ERM.
The purpose of Phase 3 is to validate TS 102 800.  The STF will specify input test scenarios for the technology demonstrator implementing TS 102 800 on protocols for spectrum access and sound quality control systems for Programme Making and Special Events (PMSE) applications using cognitive interference mitigation techniques.

The STF will take advantage of the synergy with the research project to validate and upgrade the TS developed in the previous phases.  This would be a unique opportunity to progress standardization in parallel with research.

On the other hand, the timing for Phase 3 may be dependent on the actual progress of the RF tests in the research project, which may extend in 1st half 2012. 

1 Reasons for proposing the Specialist Task Force (STF)
PMSE
 is the collective term used for wireless microphones, in-ear monitors, talk-back links, audio links, etc., used to support multi media productions as used in TV broadcast, stage shows, theatre productions, sporting events, etc. These productions supply content for terrestrial, satellite, internet and mobile television, radio broadcasting and for most of the music industry output (stage productions, CD, DVD, etc.). 
Please see ERC Reports 38
 and 42
 for further details.
PMSE is under increasing strain and demand following the advent of the Digital Dividend and the Digital Switch-Over. The increasing demand for PMSE services and the demand for extra bandwidth are putting even more strain on the over-stretched PMSE1 spectrum4. Some easement has been obtained by provision of access to L Band, but this is of limited capacity and has many operational constraints. Without access to new spectrum the only way to ensure sufficient capacity to cater for demand is to utilise cognitive spectrum access methods to allow usage of hitherto un-available spectrum and to facilitate spectrum sharing. The proposed STF would investigate this concept, define a suitable method and apply it on a technology demonstrator, to be developed by the industrial members of ERM TG17 in the frame of a separate research project.

For the purposes of this STF, the term ‘PMSE’ will encompass the requirements of PWMS1, SAB1 and SAP1 applications.

The PMSE market urgently needs access to new spectrum resources to satisfy existing and future demand
. New, or revised, ETSI standards would fulfil this purpose and give a competitive boost to the market. Without adequate spectrum resource the multimedia industry, which the Digital Dividend is feeding, will falter through lack of front-end resources.
TC ERM is, through its TG17 WP3 (Radio Microphones, Cordless Audio and Audio Links) task group, developing standards for PMSE applications.

ERM TG17/WP3 has developed ETSI TR 102 546 (ETSI System Reference Document) that includes the technical characteristics for Professional Wireless Microphone Systems (PWMS). The proposed STF work will lead afterwards in a following step to revision making of Harmonized European Standard EN 300 422 to incorporate additional technical parameters such as for a Detect-And-Avoid (DAA) mechanism in the L-Band frequency range or inclusion of requirements for a site installed database to further increase the efficient use of spectrum of these wireless, mainly audio, devices. 

The development of exact parameters, operation principles and test definition and purpose is seen as a prerequisite for :
· definition of a specialized method for spectrum access and the guarantee of a high sound production quality on selected frequencies, using cognitive radio techniques.

· recommendation on inclusion of technical requirements in the Harmonized European Standard EN 300 422 or a new ETSI standard or specification.
· investigation of suitable cognitive interference mitigation techniques and recommendation of technical requirements including, but not limited to:

· a site installed database that may also use GNSS positioning information; 

· an organisational radio channel or beacon  (intra- PMSE use) for PMSE in the UHF frequency range;

· intelligent detection and cataloguing of victim systems 

· the application of the test methods to an L-Band spectrum access demonstrator, using cognitive interference mitigation techniques;

Please note that although the technology demonstrator will concentrate on one particular application, the technology will ultimately be transferable to other PMSE applications.
1.1 Overview of the proposal
1.1.1 Purpose of the work

The purpose of the work is to achieve co-existence of high audio quality PMSE devices using often a 100% transmitter duty cycle emission profile with victim radio services such as Services in L-Band or Broadcast Services and future Land Mobile Services and applications in the UHF frequency range that is currently under investigation under the “Digital Dividend” discussions in EC, ECC and ETSI fora.
All procedures, techniques and solutions developed by this STF should be ultimately transferrable to other SAB/SAP applications.
It should also be stressed, that whilst the demonstrator might be designed for a specific frequency range, the techniques should be applicable to a wide range of frequencies.
For the complete standardisation of the mechanisms, suitable technical parameters and test procedures are needed. These include flexible mechanisms based on detection thresholds, recognition of victim service patterns, corporate awareness of uncoordinated PMSE usage within the same area by using a common database, beacons or common organizational channel. Attention also should be paid to methods for making this information available to other PMSE users.
There are currently several sub-groups of CEPT/ECC dealing with regulatory and co-existence aspects of PMSE that will influence the technical requirements, content and standardization requirements within ETSI (e.g. ECC/TG4, SE24, SE43, FM45, etc.). It will be the responsibility of ERM TG17 WG3 to mirror these regulatory requirements into technical specifications and test procedures.
1.1.2 Relation with the ETSI Strategic Objectives

Co-existence with other radio services and applications is one of the strategic topics in all RF conformance standards developed in ETSI.  It is also related to article 3.2 of the R&TTE Directive and is therefore important for ETSI in the strategic area European Standards Organization.

The results of this STF will ease the development of a revised EN 300 422 or even stimulate the creation of a new Harmonized European Standard under the EC standardization Mandate M/289.
1.1.3 Market impact, benefits to be gained

PMSE is the first step in a chain of production and directly affects the viability of many dependant entertainment industries, such as TV broadcasting, stage shows, theatre productions, sporting events, etc. Any restriction or degradation of PMSE services will not only damage the PMSE industry, but also those dependant industries, In many cases the future media sales, such as music DVDs, are affected by any restriction or degradation of PMSE services.

Much of the existing equipment will become unusable following the reorganisation of the 470-862 MHz band and the reallocation of parts to mobile and other services. The expectation is that the market for PMSE devices which will work without interference to the program being made will grow larger and faster if devices demonstrate a higher level of compatibility in a wider spectrum which is also available for other radio services and applications in Europe.

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

For the completion of the standardisation process of cognitive interference mitigation mechanisms, the following contributions are required:

· definition of a specialized method for spectrum access and the guarantee of a high sound production quality on selected frequencies, using cognitive radio techniques

· suitable technical parameters for a cognitive interference mitigation mechanism 

· a spectrum access test bed for interference mitigation performance validation 

· the validation of suitable test procedures in a certified test laboratory environment

· development of syntax, semantics and functionality of the selected spectrum access and interference mitigation system 
In order to complete its task, the STF will establish technical collaboration with existing organisations (see the list below) conducting technical studies and research into cognitive interference mitigation and spectrum access methods as well as suitable support systems. The STF will consolidate the results for contributing to test specifications complementing the base Harmonized European Standard EN 300 422 for PMSE devices.

Liaisons will be established with:

· CEPT/ECC WGFM, WGSE, ECC-TG4, FM45,  SE24, for the provision of cognitive interference mitigation regulatory requirements
· EU and National Projects on the subject 
· CEPT/ECC WGSE's recently established new project team PT SE43 that will define technical and operational requirements for the operation of cognitive radio systems in the white spaces of the UHF broadcasting band (470-790 MHz) to ensure the protection of incumbent radio services and systems and investigate the consequential amount of spectrum potentially available as “white space”. 
· IEEE 802.22, 802.16 working groups.
· JTC Broadcast, BRAN, RRS

· GRSC WG1
The STF liaisons are planned to be coordinated in a timely manner via the proposed steering committee, i.e. the STF experts will not liaise directly but look for approval by the steering committee members.   

1.1.5 Priority within the TB

High

1.1.6 Motivation why the work cannot be performed within the TB

Experience with the development of other interference mitigation techniques has shown that involvement of experts on radio frequency conformance testing with knowledge of the upper layer protocols used for PMSE communications devices is needed. The generation of this kind of specification requires significant concentrated effort, and it cannot be expected that this effort can be provided only on a voluntary basis. Hence the involvement of testing, spectrum and regulatory experts is needed in order to assure timely completion and high quality of the first release of the test specifications. These testing experts are not available at the TC ERM level and need to be recruited on a funded basis. 

1.1.7 Stakeholders’ interest and active support from the Members

Active support including voluntary contributions are indicated in clause 3.5. 

ERM TG17 WG3 will progress their work on the Harmonized Standard EN 300 422 based on the results of the proposed STF work. This will greatly improve usage of the Harmonized European Standard.

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

The documents already produced by the STF during Phases 1 and 2 are:

a) TR 102 799 - ETSI Technical Report on “Operation methods and principles for spectrum access systems for PMSE technologies and the guarantee of a high sound production quality on selected frequencies utilising cognitive interference mitigation techniques”. This Report will analyse the various possible techniques and recommend a specific method.
b) TS 102 800 - ETSI Technical Specification on the recommended spectrum access technique, defined in (a)
The purpose of Phase 3 is to produce the ETSI Work Item DTR/ERM-TG17WG3-013:
c) TR 102 801 - ETSI Technical Report of the different RF compliance tests for the selected spectrum access mechanism, as defined in (b)
The work is done in three phases.

· Phase 1: Approval of the ETSI TR 102 799, as in step (a), published in June 2010.
· Phase 2: Approval of the ETSI TS 102 800, in step (b), published in January 2011.
· Phase 3: Approval of the TR 102 801 on validation of the RF tests, with measurements from a technology demonstrator, by December 2012
· Phase 1
The amount of work is estimated to be approximately 25% of the overall funding
· Phase 2
The amount of work is estimated to be approximately 25% of the overall funding
· Phase 3:
The amount of the work for the respective radio parameter measurements is estimated to be approximately 50% of the funding. This work is divided into two main activities: 
· i) preparation for validation and testing and
· ii) specification of input test scenarios and validation of a technology demonstrator. 
The amount of effort necessary is anticipated to be equal for each task (i.e. 25% of the total resource each). See 3.10 for more details on validation.
1.3 Risk involved:

The risk involved is low based on the existing experience with similar functional mechanisms and the fact that ECC will set out a firm basis. 
2 Consequences if not agreed:
PMSE is under increasing strain and demand following the advent of the Digital Dividend and the Digital Switch-Over. The increasing demand for PMSE services and the demand for extra bandwidth are putting even more strain on the over-stretched PMSE spectrum. Some easement has been obtained by provision of access to parts of L Band, but this is of limited capacity and has many operational constraints. Without access to new spectrum the only way to ensure sufficient capacity to cater for demand is to utilise cognitive spectrum access methods to allow usage of hitherto un-available spectrum and to facilitate spectrum sharing. 

TG17 WG3 itself does not have the resources to investigate this issue. If the STF proposal is not agreed, it would not be possible to explore cognitive spectrum access techniques and it would not be possible to satisfy the growing market demand for PMSE services.
The definition of the operation principles and test specifications as described in the present document is key to the testing and certification activities that should ensure the co-existence of PMSE devices having cognitive interference mitigation functions with other radio services and applications. A poor initial specification can be detrimental to the future successful market development of PMSE in Europe. Delaying the availability of good test specifications may adversely affect the arrival of products in the market place and their level of conformance. 

3 Detailed description:
3.1 Subject title:
Specialist Task Force STF PMSE – principles, parameters and test procedures for cognitive radio functions used by PMSE devices (Programme Making and Special Events) using cognitive interference mitigation techniques”
3.2 Reference Technical Body:
TC ERM will be responsible for the approval for publication of all the deliverables of this STF.

3.3 Other interested TBs (if any):
See 1.1.4
3.4 Steering Committee
TC ERM TG17 WP3 will monitor the progress through a steering committee that will consist of the ERM Chairman, the ERM TG17 Chairman, a representative from a regulatory authority and a representative of the PMSE industry and users.
3.5 Support from ETSI Members 
The ETSI members supporting this work in the STF are Sennheiser, Shure, AKG, APWPT, ASP, Bosch, Myrcomm Consulting, BMWi, Estonian Technical Surveillance Authority, and OFCOM (CH), BMVIT (Austria).
Member companies are prepared to voluntarily contribute a total of 140 working days:

· 20 working days towards drafting of STF deliverables
· 120 working days for performing review of the deliverables (drafts for review or approval in the TB). 
This represents an estimated equivalent total voluntary contribution of 84 000 Euro. 

3.6 Target date for the start of work for Phase 3:
The work on Phase 3 is planned to start in January 2012, with some preliminary voluntary preparatory work.
3.7 Duration and target date for the conclusion of Phase 3:
The duration of the Phase 3 is planned to be up to end-2012 (TB approval):
· Phase 3: ETSI Technical Report of the different RF compliance tests for the selected spectrum access mechanism:..
3.8 Resources required

The STF has spent a total amount of .39,800 € to perform Phases 1 and 2. 

The actual cost has been much lower than the resources agreed by the Board, thanks to a very high voluntary contribution of the experts.

The remaining resources for Phase 3 are 65 working days (55 remunerated + 10 voluntary = 33 000 €) and 3 000 € for travel..
All funding requests will be supported by the evidence of the outcome of the previous phases.
3.8.1 Experts manpower

65 working days (55 remunerated + 10 voluntary = 33 000 € 
3.8.2 Travel cost:

Travel costs may be incurred if attendance is required at Steering Group, TC-ERM or CEPT meetings. 
Maximum 3 000 EUR, during Phase 3.
3.8.3 Other cost:

None.
3.9 Experts qualification required, mix of skills
The following experts are required to perform the work.  The actual number of experts and mix of skills may depend on the actual applications received and will be decided when setting up the STF.

Number of experts required: 3-4, available part time for a total of 150 working days (apportionment according to the distribution of skills)
Each expert should have experience in one or more of the following areas:

· PMSE spectrum issues

· PMSE regulatory issues

· PMSE standardisation issues

· RF conformance testing and 
· Development of RF test beds.
3.10 Scope of Terms of Reference:
During Phases 1 and 2, the STF has done the following work:

1. Investigate methods, principles and techniques for spectrum access systems for PMSE technologies and for the guarantee of a high sound production quality on selected frequencies utilising cognitive interference mitigation techniques. 

2. Deliver an ETSI Technical Report on “Operation methods and principles for spectrum access systems for PMSE technologies and for the guarantee of a high sound production quality on selected frequencies utilising cognitive interference mitigation techniques”, based on the findings under (1). This Report will analyse the various possible techniques and recommend a specific method.
3. Deliver an ETSI Technical Specification on the recommended spectrum access technique, defined in (2). 
During Phase 3, the STF will:

4. Specify input test scenarios for a demonstrator for the TS developed under (3) and test its compliance.

5. Deliver an ETSI Technical Report of the defined RF compliance tests, carried out under (4), for the selected spectrum access mechanism defined in (3)
Please note that although the technology demonstrator will concentrate on one particular application, the technology will ultimately be transferable to other PMSE applications.
3.11 Related activity in other bodies and co-ordination of schedules:
The STF will interact with the responsible TG, i.e. ERM TG17 WP 3 task group and its STF steering group. 

3.12 Base documents and their availability
 The STF work will be based upon the following base standards and other reference documents:
	Document
	Title
	Current

Status



	TR 102 546 ETSI

System ref. doc. 
	The technical characteristics for Professional Wireless Microphone Systems (PWMS).
	approved

	ERC Report 038
	“Handbook on radio equipment and systems video links for ENG/OB use” (01/04/2001).
	approved

	ERC Report 042
	“Handbook on radio equipment and systems radio microphones and simple wide band audio links” (01/04/2001)
	approved

	IEEE 802.22.1
	Task Group protection wireless audio
	Draft

	EN 300 422
	Electromagnetic compatibility and Radio spectrum Matters (ERM); Wireless microphones in the 25 MHz to 3 GHz frequency range; Part 2: Harmonized EN covering essential requirements of article 3.2 of the R&TTE Directive
	Published

	EN 301 357
	Electromagnetic compatibility and Radio spectrum Matters (ERM); Cordless audio devices in the range 25 MHz to 2 000 MHz; Part 2: Harmonized EN covering essential requirements of article 3.2 of the R&TTE Directive. Cordless audio devices  
	

	ECC TG4 
	CEPT Report 32 "Report from CEPT to EC in response to the Mandate on Recommendation on the best approach to ensure the continuation of existing Program Making and Special Events (PMSE) services operating in the UHF (470-862 MHz), including the assessment of the advantage of an EU-level approach"
	Draft Public consultation available

	ECC WGSE PTSE24
	Report 121 "Compatibility studies between PWMS and other services/systems in the bands 1452-1492 MHz, 1492-1530 MHz, 1533-1559 MHz also considering the services/systems in the adjacent bands"
	Approved Public

	TR 102 799 -
	Operation methods and principles for spectrum access systems for PMSE technologies and the guarantee of a high sound production quality on selected frequencies utilising cognitive interference mitigation techniques
	Published

STF 386 Phase 1

	TS 102 800
	Protocols for spectrum access and sound quality control systems using cognitive interference mitigation techniques
	Published

STF 386 Phase 2


3.13 Work Items from the ETSI Work Programme (EWP) for which the STF is required:
The STF will produce the following deliverables, for TB approval:

	WI number
	Work item title 

	DTR/ERM-TG17WG3-013

Phase 3
	TR 102 801 “Test reports from technology demonstrator implementing TS 102 800 on protocols for spectrum access and sound quality control systems for PMSE using cognitive interference mitigation techniques.”

Scope: to specify input test scenarios for a technology demonstrator implementing TS 102 800 on protocols for spectrum access and sound quality control systems for Programme Making and Special Events (PMSE) applications using cognitive interference mitigation techniques. 


3.14 Planned output schedule:
DTR/ERM-TG17WG3-013
	Start of test bed design
	January 2012

	Start of technology demonstrator build
	February 2012

	Start of tests
	May 2012

	Start of the work on TR
	June 2012

	Final Draft for TG17-WP 3 approval
	September 2012

	TB approval
	December 2012

	Publication
	January 2013


(see also §3.7 for details on each of the work items)

4 Abbreviations

	PMSE
	Programme Making & Special Events

	SAB
	Services Ancillary to Broadcasting

	SAP
	Services Ancillary to Programme making

	PWMS
	Professional Wireless Microphone Systems

	DAA
	Detect And Avoid

	GNSS
	Global Navigation Satellite System

	
	


5 Document history

	Version
	Date
	Author
	Status
	Comments

	1.0
	22 April 2009
	ERM TG17 WP 3
	Proposal
	Adopted by ERM TG17 WP 3

	1.1
	6 May 2009
	ERM Chairman
	Proposed revisions
	Mainly an editorial improvement. Clarification about the status of the work item on EN 300 422 and also about liaison are requested.

	1.2
	8 May 2009
	Thomas Weber
	Proposed Revision
	incorporation of comments as agreed with ERM chairman

	1.3
	8 May 2009
	ERM Chairman
	Proposal for consideration by ERM for approval
	Only editorial changes were made with respect to version 1.2.

	1.4
	3 Jun 09
	Berrini
	
	Work Item codes, editorials

	1.5
	12 Jun 09
	ERM Chairman
	For Board#73 approval
	Added names of additional supporting members.

	1.6
	18 Jun 09
	Berrini
	Approved B73
	Clarified that STF will not build the demonstrator

	1.7
	18 Aug 09
	Berrini
	Prep. Meet.
	Updated base documents, liaisons

	1.8
	25 Aug 09
	Berrini
	Prep. Meet.
	Editorials

	2.0
	12 Oct 10
	Berrini
	Phase 2
	Proposal for funding under 1st allocation 2011 (OCG#42, Board#80)

	3.0
	06 Oct 11
	Berrini
	Phase 3
	Proposal for funding under 1st allocation 2012 (OCG#45, Board#85)

	
	
	
	
	


� 	Please see list of abbreviations in Section � REF _Ref226514655 \r �4�.


� 	ERC Report 038, “Handbook on radio equipment and systems video links for ENG/OB use” (01/04/2001).


� 	ERC Report 042, “Handbook on radio equipment and systems radio microphones and simple wide band audio links” (01/04/2001)


�	See ETSI TR 102 546, “Electromagnetic compatibility and Radio spectrum Matters (ERM); Technical characteristics for Professional  Wireless Microphone Systems (PWMS); System Reference Document”.





