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Terms of Reference for Specialist Task Force STF 345 
(TB BRAN / HiperMAN) on ”Conformance Test Specifications for the Interoperability of Network Protocols in HiperMAN/WiMAX terminal devices”
Document status
	Current status of these ToR
	Approved by BRAN#52, OCG#33/Board#64

	ToR TB approval reference
	BRAN52d021r3

	Work Items to be approved
	Approved by BRAN#52 BRAN52d054r2


1 Reasons for proposing the Specialist Task Force (STF)
HiperMAN will be an interoperable broadband wireless access system operating at radio frequencies below 11GHz. The HiperMAN PHY and DLC standards are designed for Broadband Wireless Access provisioning to SMEs and residences, using as reference the basic MAC (DLC and CLs) of the IEEE 802.16-2004 standard. The standard was developed in very close cooperation with IEEE 802.16, such that the HiperMAN standard and a subset of the IEEE 802.16 standards will interoperate seamlessly. HiperMAN offers various service categories, full Quality of Service, fast connection control management, strong security, fast adaptation of coding, modulation and transmit power to propagation conditions and is capable of non-line-of-sight operation. HiperMAN supports both FDD and TDD frequency allocations and H-FDD terminals. All this is achieved with a minimum number of options to simplify implementation and interoperability.

TC BRAN published first technical specifications for HiperMAN in November 2003. Several revisions of HiperMAN technical specifications were published since, the latest one in 2006. During second part of 2007 and early in 2008 TC BRAN is working on the development of the HiperMAN v1.4.1, aligning the HiperMAN specification with the IEEE Corrigendum 2 and eventually with Revision 2 of the IEEE802.16e specification.

In order to achieve interoperability of HiperMAN devices, the creation of conformance test tools based on TC BRAN developed test specification is planned. 

TC BRAN initiated the work on test specifications for HiperMAN systems. In the meantime, ETSI and WiMAX Forum have signed the co-operation agreement and joint work on test specification development for HiperMAN/WiMAX DLC/MAC protocol, both for terminal equipment and base stations, co-funded by the two parties is well in progress.

The WiMAX Forum Network Architecture specification adds layer 3 (network layer) requirements to the HiperMAN/WiMAX terminal equipment. ETSI BRAN and WiMAX Forum would like to extend the joint work to the development of the Network protocol conformance test specifications of the HiperMAN/WiMAX terminal devices. The work will specifically not include any test specifications for the network side. WiMAX Forum is prepared to co-fund this activity. WiMAX Forum plans to organise the test suite validation and plans to include validated test case and their certification of HiperMAN/WiMAX devices.

This work complements the work on air interface test specifications, the TTCN-3 code produced needs to be integrated onto the same test platforms and without this the interoperability of HiperMAN/WiMAX devices could be adversely affected.

Past ETSI experience has shown that a STF, supported by the ETSI CTI, is the most effective and cost-efficient way to develop test specifications.

1.1 Overview of the proposal
1.1.1 Purpose of the work

The HiperMAN1.3.1/IEEE802.16e-2005 test specifications provide test specifications for terminals equipment and base stations for the air interface protocol DLC/MAC layer. The WiMAX Forum Network Architecture specification adds layer 3 (network layer) requirements to the terminal equipment. The proposed Network protocol conformance test specifications need to cover these requirements.

In detail this means:

· Develop PICS, TSS&TP, and ATS documents for Release 1.1.2 and keep these up to date based on feedback that may occur during integration and validation of test cases.

· Implement test cases in TTCN-3 that are to be selected (~100 TCs)

· Support the integration and validation of the test cases

· Update the test specification documents based on release 1.5.0 of the WiMAX Forum Network Architecture specification.

· Develop additional test cases in TTCN-3 that are to e selected (~50).

· Support the integration and validation of the additional test cases based on R.1.5.0

1.1.2 Relation with the ETSI Strategic Objectives
1.1.3 Relation with other activities within ETSI and/or related organizations

This work is to be performed in the context of the co-operation agreement between ETSI and WiMAX Forum and is to be jointly funded by ETSI and WiMAX Forum. The new Annex of the ETSI/WiMAX co-operation agreement defining the joint items of work that are the subject of the ToR is planned to be updated shortly.

1.1.4 Priority within the TB

TC BRAN is proposing two STFs developing protocol conformance test specifications. While STF252 is continuing to work on layer 2 (DLC/MAC) test specifications, this STF should start the work on network layer test specifications for the HiperMAN/WiMAX terminal devices. Without the results of the former, the latter cannot be made to work. However, the interoperability of HiperMAN/WiMAX devices is affected by both layers and certification of network layer protocols on the terminal side is planed to be ready by mid 2008 the latest. 

1.1.5 Motivation why the STF is urgently needed

Certification of network layer protocols on the terminal side is planed to be ready by mid 2008 the latest. Since time is needed to develop, integrate and validate the test suite, the start of this activity should not be delayed.

1.2 Organization of the work
1.2.1 Confirmation of active support from the Members

The work is supported by HiperMAN and WiMAX member companies, in particular Alvarion, Intel , British Telecom, Siemens Nokia Networks, AT4wireles and the WiMAX Forum. (To be confirmed and if possible expanded)

1.2.2 Identification of tasks, phases, priorities, technical risk

The documents expected from the STF are listed in the table below:

	
	PICS
	TSS & TP
	ATS

	WiMAX Forum Network Architecture Release 1.1.2 Test specifications for the terminal equipment
	X
	X
	X

	WiMAX Forum Network Architecture Release 1.5.0 Test specifications for terminal equipment
	X
	X
	X


The tasks do be done are:

· Development of conformance test specifications (PICS, TSS&TP, and ATS) for the terminal side of the WiMAX Forum Network Architecture specification Release 1.1.2
· Support for integration of WiMAX Forum Network Architecture Release 1.1.2 test cases (~100)

· Support for validation of WiMAX Forum Network Architecture Release 1.1.2 test cases (~100)

· Development of MS conformance test specifications (PICS, TSS&TP, and ATS) for WiMAX Forum  Network Architecture specification Release 1.5.0

· Support for integration of WiMAX Forum Network Architecture Release 1.5.0 test cases (~50)

· Support for validation of WiMAX Forum Network Architecture Release 1.5.0 test cases (~50)

The detailed description of tasks is given in clause 3.11.

1.2.3 Outcome of the STF

The scope is to:

· For the WiMAX Forum Network Architecture R1.1.2 to develop the conformance test specifications for the terminal equipment. 

· Support the integration and validation of the implemented R1.1.2 Test cases.

· For the WiMAX Forum Network Architecture R1.5.0 to extend the conformance test specifications for the terminal equipment from phase 1 based on R1.1.2.

· Support the integration and validation of the implemented R1.5.0 Test cases.

2 Consequences if not agreed:

The production of test specifications as described in this present document is key to the testing and certification activities planned for HiperMAN/WiMAX products in 2008. 

3 Detailed description:
3.1 Subject title:
Conformance Test Specifications for the Interoperability of Network Protocols in HiperMAN/WiMAX terminal devices

3.2 Reference Technical Body:
TC BRAN will be responsible for the approval of all the deliverables of this STF.

3.3 Other interested TBs (if any):
3.4 Steering Committee
TC BRAN will monitor the progress through the Rapporteur and no steering committee is planned.

3.5 Support from ETSI Members 
The companies supporting this work are Alvarion, Intel, British Telecom, Siemens Nokia Networks, AT4wireles and the WiMAX Forum. (To be confirmed and if possible expanded).

3.6 Target date for the start of work:

It is planned to start the work covered by this ToR in January 2008.

3.7 Duration and target date for the conclusion of the work (TB approval):
The duration of the work is planned to be 12 months. The target date for conclusion of the work is December 2008.

3.8 Resources required

The resources planned for this work is 234 000 EUR for experts’ manpower and 20 000 EUR are planned for travel expenses. The amount mentioned is expected to come from:

· ETSI funding in the amount of 
127 000 EUR
· WiMAX Forum co-funding in the amount of 
127 000 EUR
WiMAX Forum have confirmed their readiness to provide their part.

For the first phase the resources planned for this work is 156 000 EUR for experts’ manpower and 10 000 EUR are planned for travel expenses. The amount mentioned is expected to come from:
· ETSI funding in the amount of 
83 000 EUR
· WiMAX co-funding in the amount of 
83 000 EUR
For the second phase the resources planned for this work is 78 000 EUR for experts’ manpower and 10 000 EUR are planned for travel expenses. The amount mentioned is expected to come from:
· ETSI funding in the amount of 
44 000 EUR
· WiMAX co-funding in the amount of 
44 000 EUR
In addition to the above, WiMAX Forum is prepared to contribute towards the cost of the estimated CTI services to this joint project in the amount of 22 500 EUR.
3.8.1 Experts manpower

Paid manpower resources required for drafting deliverables:
390working days
The level of CTI support for this activity is approximately 4 man month.

3.8.2 Estimated cost, additional to the manpower:
The cost of 20 000 EUR is planned for travel expenses, for the STF leader or members to attend BRAN meetings and majority of WiMAX technical meetings. 

Should the STF members need to travel related to joint work on ETSI/WiMAX test specifications and their validation beyond the above level of travel expenses, WiMAX Forum is prepared to cover the reasonable travel-related expenses.

3.8.3 Estimated cost of Members’ contribution
During the year 2008 HiperMAN/WiMAX companies will be reviewing the deliverables of STFXXX during 7 planned WiMAX meetings and 5 HiperMAN meetings and in direct interaction with the STF using mail and phone conferences. The estimated effort is at least 1000 man days or 600 k€. 

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

· One expert with expertise in working with PICS, available part time for up to 20 man days. Knowledge of the current HiperMAN/WiMAX PICS would be an advantage but is not a must

· One expert with expertise in working with Test Suite Structure/Test Purposes (TSS&TP) documents, available part time for up to 70 man days.

· 2-3 experts with expertise in working with ATS in TTCN-3 and validation of TCs, available part time for approximately 300 man days.

Several tasks may be performed by the same expert.

The following skills should be available in the team. 

· Expertise in conformance testing and writing conformance test specifications;

· Knowledge of the Conformance Testing Methodology ISO/IEC 9646;

· Expert knowledge of TTCN-3;

· Use of  tools such as Telelogic Tau, OpenTTCN, testingTech;

· Knowledge of WiMAX Forum Network Architecture specifications.

· Knowledge of HiperMAN1.3.1/IEEE802.16e-2005 specifications, including the test specifications.

3.10 Scope of Terms of Reference:
For the WiMAX Forum Network Architecture test specifications the scope is to:

· Develop conformance test specifications including PICS, TSS&TP, and ATS documents for terminal equipment requirements derived from the WiMAX Network Architecture according to Release 1.1.2 and 1.5.0.

· Implement the selected test cases, expected to be in the order of 150 test cases.

· Support the integration and validation of implemented test cases 

From the WiMAX Network Architecture documents, the following procedures adding requirements to HiperMAN/WiMAX terminal devices are identified.

	Procedure
	RFC protocols used
	Notes

	Network Entry Discovery
	
	

	Network Selection/Reselection
	
	

	
	
	

	MS-to.Network Initial Authentication
	
	

	Network exiting
	
	

	
	
	

	Proxy MIPv4 Connection Setup Procedure
	
	

	Proxy MIPv4 Session Renewal Procedure
	
	

	
	
	

	IP address assignment
	
	

	- Using DHCP
	DHCPv4, DHCPv6 [RFC-2131]
	

	- Using MIPv4
	MIPv4 [RFC-3344]
	

	- Using MIPv6
	MIPv6 [RFC-3775]
	

	Security
	EAP [RFC3748] 
	


It has also to be noted that WiMAX Network Architecture references IEEE802.g where some additions to the message definitions in IEE802.16 are defined.   

3.11 Organization of the work in tasks and/or phases:
WiMAX Forum is planning to start the first wave of network layer terminal certification in mid 2008. The second wave of network layer terminal certification is planned towards the end of 2008. In line with that,

The work of the STF is planned in two phases of approximately 6 month duration each. However, phase 1 will require 2/3 of the overall resource. Approval of consequent releases of network layer conformance test specification documents are planned as shown in clause 3.14. 

3.12 Related activity in other bodies and co-ordination of schedules:

ETSI BRAN and this STF will be co-ordinating schedules with the WiMAX Forum and other industrial partners involved in test case integration and validation.

Release 1.1.2 of WiMAX Forum Network Architecture specifications is available and Release 1.5.0 is planned to be available by mid 2008. Phase 2 of this work can be started only if the stable draft of the Release 1.5.0 becomes available. 

3.13 Base documents and their availability
The STF work will be based upon the following documents:

	Work Item
	Title
	Current

Status
	Date TB
approval

	WiMAX Forum 
	WiMAX Network Interface Specification and Procedures, August 22, 2006
	Available
	

	WiMAX Forum
	WiMAX Forum Network Architecture, Stage 2: Architecture Tenets, Reference Model and Reference Points, Part 0, 1. 2, 3, Release 1.1.2, November 6, 2007
	Available
	

	WiMAX Forum
	WiMAX Forum Network Architecture, Stage 3: Detailed Protocols and Procedures, Release 1.1.2, November 6, 2007
	Available
	

	WiMAX Forum 
	WiMAX Network Interface Specification and Procedures, Release 1.5.0
	Drafting
	June 2008 

	WiMAX Forum
	WiMAX Forum Network Architecture, Stage 2: Architecture Tenets, Reference Model and Reference Points, Release 1.5.0
	Drafting
	June 2008

	WiMAX Forum
	WiMAX Forum Network Architecture, Stage 3: Detailed Protocols and Procedures, Release 1.5.0
	Drafting
	June 2008

	IETF
	RFC 4282, The Network Access Identifier.
	Available
	

	IETF
	RFC 2104, HMAC: Keyed-Hashing for Message Authentication
	Available
	

	IETF
	RFC 3748, Extensible Authentication Protocol (EAP)
	Available
	

	IETF
	RFC 4017, Extensible Authentication Protocol (EAP) Method Requirements for Wireless LANs
	Available
	

	IETF
	RFC 3344, IP Mobility Support for IPv4
	Available
	

	IETF
	RFC2716, EAP-TLS, B. Aboba and D. Simon, PPP EAP TLS Authentication Protocol (EAP-TLS)
	Available
	

	IETF
	RFC4187, EAP-AKA, Extensible Authentication Protocol Method for 3rd Generation Authentication and Key Agreement (EAP-AKA)
	Available
	

	IETF
	draft-ietf-pppext-eap-ttls-05, EAP-TTLS,  EAP Tunnelled TLS Authentication Protocol (EAP-TTLS)
	Available
	

	IETF
	RFC2759, MSCHAPv2, Microsoft PPP CHAP Extensions, Version 2
	Available
	

	IETF
	RFC 4285, Authentication Protocol for Mobile IPv6
	Available
	

	IETF
	RFC 2131, Dynamic Host Configuration Protocol
	Available
	

	IETF
	RFC 2132, DHCP Options and BOOTP Vendor Extensions
	Available
	

	IETF
	RFC 3775, Mobility Support in IPv6
	Available
	

	IETF
	RFC 3776, Using IPsec to Protect Mobile IPv6 Signalling Between Mobile Nodes and Home Agents
	Available
	

	IETF
	RFC 4283, Mobile Node Identifier Option for Mobile IPv6 (MIPv6)
	Available
	

	IETF
	RFC 3736, Stateless Dynamic Host Configuration Protocol (DHCP) Service for IPv6
	Available
	

	IETF
	RFC 2462, IPv6 Stateless Address Autoconfiguration
	Available
	

	IETF
	draft-ietf-mip6-hiopt-02.txt, DHCP Option for Home Information Discovery in MIPv6
	Available
	

	IETF
	RFC 4284, Identity Selection Hints for the Extensible Authentication Protocol (EAP)
	Available
	

	IETF
	RFC 4294, IPv6 Node Requirements
	Available
	

	IETF
	RFC 3315, Dynamic Host Configuration Protocol for IPv6 (DHCPv6)
	Available
	

	IETF
	RFC 3513, Internet Protocol Version 6 (IPv6) Addressing Architecture
	Available
	

	IETF
	RFC 3879, Deprecating Site Local Addresses
	Available
	

	IETF
	RFC 3041, Privacy Extensions for Stateless Address Autoconfiguration in IPv6
	Available
	

	IETF
	RFC 3484, Default Address Selection for Internet Protocol version 6 (IPv6)
	Available
	

	IETF
	RFC 2464, Transmission of IPv6 Packets over Ethernet Networks
	Available
	

	IETF
	RFC 3646, DNS Configuration options for Dynamic Host Configuration Protocol for IPv6 (DHCPv6)
	Available
	

	IETF
	RFC 2460, Internet Protocol, Version 6 (IPv6) Specification
	Available
	

	IETF
	RFC 2406, IP Encapsulating Security Payload (ESP)
	Available
	

	IETF
	RFC0894, A Standard for the Transmission of IP Datagrams over Ethernet Networks
	Available
	

	IETF
	RFC 0826, An Ethernet Address Resolution Protocol
	Available
	

	IEEE802.16-2004
	Local and Metropolitan Area Networks – Part 16: Air Interface for Fixed

Broadband Wireless Access Systems
	Available
	

	IEEE802.16e-2005
	Local and Metropolitan Area Networks – Part 16: Air Interface for Fixed Broadband Wireless Access Systems 

Amendment2: Physical and Medium Access Control Layers for Combined Fixed and Mobile Operation in Licensed Bands and Corrigendum 1
	Available
	

	IEEE802.16-2004/Cor2/D3
	Draft Standard for

Local and metropolitan area networks

Part 16: Air Interface for Fixed and Mobile

Broadband Wireless Access Systems

Corrigendum 2
	Available
	

	RTS/BRAN-004T008-1
	ETSI TS 102 545-1, v1.1.1: Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the WiMAX/HiperMAN 1.3.1; Part 1: Protocol Conformance Implementation Statement (PICS) proforma
	Available
	

	RTS/BRAN-004T008-2
	ETSI TS 102 545-2, v1.1.1: “Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the WiMAX/HiperMAN1.3.1 Part 2: Test Suite Structure and Test Purposes (TSS & TP)“
	Available
	

	RTS/BRAN-004T008-3
	ETSI TS 102 545-2, v1.2.1: Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the WiMAX/HiperMAN 1.3.1; Part 3: Abstract Test Suite (ATS)
	Available
	

	RTS/BRAN-004T008-1R1
	ETSI TS 102 545-1, v1.2.1: Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the WiMAX/HiperMAN 1.3.1; Part 1: Protocol Conformance Implementation Statement (PICS) proforma
	Available
	

	RTS/BRAN-004T008-2R1
	ETSI TS 102 545-2, v1.2.1: “Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the WiMAX/HiperMAN1.3.1 Part 2: Test Suite Structure and Test Purposes (TSS & TP)“
	Available
	

	RTS/BRAN-004T008-3R1
	ETSI TS 102 545-2, v1.1.1: Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the WiMAX/HiperMAN 1.3.1; Part 3: Abstract Test Suite (ATS)
	Available
	

	IEEE802.16g
	Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks - Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems - Management Plane Procedures and Services
	Draft available


	Final draft Nov 2007

Publication May 2008

	ETR 212
	PICS pro-forma style guide
	Available
	

	ETR 266
	Test purpose style guide
	Available
	

	ETS 300 406
	Protocol and profile conformance testing specifications; standardisation methodology
	Available
	


The list and status of references needs to be checked during the preparatory meeting and updated with the latest information.

3.14 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

	DTS/BRAN-004T009-1
	Broadband Radio Access Networks (BRAN); HiperMAN; Conformance Testing for the Network layer of the HiperMAN/WiMAX terminal devices Part 1: Protocol Conformance Implementation Statement (PICS) proforma 

Definition based on WiMAX Forum Network Architecture R.1.1.2.

	DTS/BRAN-004T009-2
	Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the Network layer of the HiperMAN/WiMAX terminal devices Part 2: Test Suite Structure and Test Purposes (TSS & TP) 
Definition based on WiMAX Forum Network Architecture R.1.1.2.

	DTS/BRAN-004T009-3
	Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the Network layer of the HiperMAN/WiMAX terminal devices Part 3: Abstract Test Suite (ATS) 

Definition based on WiMAX Forum Network Architecture R.1.1.2.

	RTS/BRAN-004T010-1
	Broadband Radio Access Networks (BRAN); HiperMAN; Conformance Testing for the Network layer of the HiperMAN/WiMAX terminal devices Part 1: Protocol Conformance Implementation Statement (PICS) proforma
Revision based on WiMAX Forum Network Architecture R.1.5.0.

	RTS/BRAN-004T010-1
	Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the Network layer of the HiperMAN/WiMAX terminal devices Part 2: Test Suite Structure and Test Purposes (TSS & TP) 
Revision based on WiMAX Forum Network Architecture R.1.5.0.

	RTS/BRAN-004T010-1
	Broadband Radio Access Networks (BRAN); HiperMAN;  Conformance Testing for the Network layer of the HiperMAN/WiMAX terminal devices Part 3: Abstract Test Suite (ATS) 

Revision based on WiMAX Forum Network Architecture R.1.5.0.


3.15 Planned output schedule:
The STF will produce the deliverables according to the following time scale:

By July 2008 the following deliverables for R.1.1.2 are planned to be approved and published:

· 
DTS/BRAN-004T009-1
· 
DTS/BRAN-004T009-2
· 
DTS/BRAN-004T009-3
By December 2008 the following deliverables for R.1.5.0 are planned to be approved and published:

· 
DTS/BRAN-004T010-1
· 
DTS/BRAN-004T010-2
· 
DTS/BRAN-004T010-3
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