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Terms of Reference for Specialist Task Force STF 443
(TC INT) for “Conformance Test Specifications for the Diameter Protocol over the Gx reference point”.
Document status
	Current status ToR
	Approved by TC INT and Board#85 with slight budget reduction (voluntary = 20% of total)

	Work Items approved
	DTS/INT-00059-1, -2, -3  Diameter Conformance testing for Gx interface: PICS, TSS&TP, ATS&PIXIT

	Supporting Members
	Huawei, Iskratel, Tellabs, Neustar, Deutsche Telekom, Telekom Austria, Telecom Italia, Sintesio, Testing Tech, Elvior, Fraunhofer FOKUS, TU Berlin.


1 Reasons for proposing the Specialist Task Force (STF)

The Diameter protocol was initially developed to provide an Authentication, Authorization, and Accounting (AAA) framework that could overcome the limitations of RADIUS. RADIUS had issues with reliability, scalability, security and flexibility. The Diameter protocol defines a policy protocol used by clients to perform Policy, AAA and Resource Control. This allows a single server to handle policies for many services. 
The main targets of the EPC architecture which offers the key access technology for LTE networks are to provide a flexible and efficient IP-connectivity layer, capable of handling Inter-System Handovers, Policy and Charging Control as well as security for transparent IP services.
One major functionality of the EPC architecture is Policy and Charging Control – split into Policy and Charging rules functions (PCRF), enforcement functions (PCEF, part of the P-GW) and access network specific functions (BBERF). EPC networks are no single vendor “black box” products and all the single components are typically produced by different vendors. This makes error-free message exchanges at the EPC internal interfaces crucial for the functionality of the overall LTE network architecture comprised of IMS core and EPC.
The Gx reference point is defined between the PCRF and the PCEF. The protocol used on that interface is the Diameter protocol as defined in RFC3588 and profiled for the Gx interface in ETSI TS 129 212. The Gx reference point is located between the Policy and Charging Rules Function (PCRF) and the Policy and Charging Enforcement Function (PCEF). The Gx reference point is used for provisioning and removal of PCC rules from the PCRF to the PCEF and the transmission of traffic plane events from the PCEF to the PCRF. The Gx reference point can also be used for charging control, policy control or both. The relationships between the different functional entities involved are defined in ETSI TS129 212 and are illustrated by the following figure.
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Gx reference point at the Policy and Charging Control (PCC) architecture
Recently major efforts have been made by EPC component providers to inter-connect the single components that comprise an EPC network. Experiences from those trials have shown that there are implementations of the Diameter protocol that have massive interconnection issues.

Given that there is already a test specifications related to the Diameter protocol profile for the Rx reference point under implementation, it seems reasonable to extend the INT set of test specifications to also cover Diameter on the Gx reference point. Following the methodologies developed and used by ETSI this means productions of a multi-part document covering the both the static conformance review (PICS proforma) and the dynamic conformance review (Test Purposes, Abstract Test Suite).

ETSI members of the above mentioned trials have expressed their interest in test specifications related to the Diameter protocol profile for the Gx reference point as defined in ETSI TS 129 212 and also declared their willingness to review the outputs of this STF and in a later stage in a potential follow-up project provide ETSI with the possibility to validate the outputs of this STF against their EPC components (i.e. PCRF or PDN-Gateway). See also list of supporting organisations.
Experience with the development of other testing standards has shown that involvement of experts on conformance testing of protocols requires highly specialised knowledge in testing methodology, TTCN-3 language and dedicated tools. There is an advantage if testing experts are disjoint from experts developing the protocol specifications. In addition, the development of this kind of specifications requires significant effort and it cannot be expected that this effort can be provided on a voluntary basis. Hence the involvement of testing experts is needed in order to assure timely completion and high quality of the Test Specifications. These testing experts are not available on TC INT level and need to be recruited on a funded basis. The experts will use dedicated software tools available at ETSI.

1.1 Overview of the proposal
1.1.1 Purpose of the work

Production of the following documents:

Conformance Test Specification for the Gx interface functions based on the Diameter protocol

Part 1: Protocol Implementation Conformance Statement (PICS) proforma
Part 2: Test Suite Structure and Test Purposes (TSS&TP)

Part 3: Abstract Test Suite (ATS) and partial Protocol Implementation eXtra Information for Testing (PIXIT) proforma specification”

1.1.2 Relation with the ETSI Strategic Objectives

This STF is directly related to ETSI strategic objective "Major Strategic Topics - NGN"

1.1.3 Market impact, benefits to be gained

The availability of reliable and validated test specifications will allow implementers of EPC components and protocol stacks (for PCRF and PDN-Gateway) to test the conformance of their products against the protocol specifications. Conformance testing during the whole development phase of EPC products will significantly reduce the time-to-market of the LTE architecture, as protocol conformant products will be of an enhanced quality level and will hence be less likely to cause interoperability problems with the products of other vendors.

Protocol conformant products will therefore provide the network operators with the means to deliver fully LTE compliant services to their end customers in a continuously high quality, with reliable service functionality, without communication failures and generally with the optimum quality of service for the transported media.

1.1.4 Interest of ETSI Members and other stakeholders

As specified in clause 1.1.3 will the use of conformance test leads to better products that in consequence allow network operators to deliver high-quality communication services to their clients.

The production of reliable conformance test specification is hence in the interest of both IMS and EPC manufacturers, operators and end users.

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

This work is related to:

· ITU SG11
· 3GPP (and indirectly IETF)

· GSMA IREG

1.1.6 Priority within the TB

This STF is of high priority within INT. In particular, it should start and end as soon as possible, and the draft ATS preferably be completed in Q3 of 2012. The validation of the ATS is implementation dependent and could start in a separate STF directly after the draft ATS is available in Q3 of 2012. This validation could be combined with the validation of the corresponding test specifications currently being developed for the Rx reference point.
1.1.7 Motivation why the STF is urgently needed

· EPC access networks are currently being deployed in the telecoms industry. They must operate alongside and interwork correctly with the existing IMS networks already installed.

· Field trials involving the EPC Technology are currently on the way and showed massive interoperability problems related to Diameter implementations of different vendors. Therefore detailed Abstract Test Specifications are urgently required to complete the overall testing framework.

· To complete the testing work, and to capitalise on the investment done during the field trials, the corresponding Abstract Test Suite is urgently needed.

· The ETSI members do not have sufficient resources to create an Abstract Test Suite on time, and with the high quality that has been experienced with using STF resources for this purpose in the past.

· It is essential that this work is done in a timely manner in order to synchronise with global testing activities, especially in the context of LTE.

1.1.8 Support from ETSI Members

The following ETSI Members support the creation of an STF to produce the deliverables listed in 3.13:

· Huawei, manufacturer Rebecca Copeland, Test will be used for quality enhancement of IMS product
· Tellabs, Mano Vafai, EPC & Network Component Provider

· Neustar, Andreas Roeth, provider of IMS Enabling solution
· Iskratel, manufacturer Primoz Svigeli, Test will be used for quality enhancement of IMS product

· Deutsche Telekom, operator Gerhard Ott, Tests needed for internal network testing

· Telekom Austria, operator Martin Brand, Tests needed for internal network testing

· Telecom Italia, operator,  Giulio Maggiore, Tests used to promote towards vendors the use of Conformance Testing before coming to the market

· Sintesio, test lab, Roman Kuznar, Tests will be used for product certifications

· Testing Tech, Tool Provider, Theofanis Vassiliou-Gioles Provide the Test System for the test cases implementation and execution

· Elvior, Andres Kull, Tool Provider, Provide the Test System for the test cases
implementation and execution
· Fraunhofer FOKUS, Axel Rennoch, Research Institute, advanced automated/standardized test solutions with TTCN-3
· Technical University of Berlin, Julius Muller,  Research Institute, EPC/NGN evolution
The ETSI Members supporting the creation of the STF are committed to supporting this STF in terms of participation in the STF Steering Group, providing input and review to the STF, providing test bed structures and test tools.

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

There are three main tasks:

Task 1) Development of PICS

Task 2) Development of TSS&TP.

Task 3) Development and documentation of PIXIT and TTCN-3 ATS

The STF will base its work on the generic Diameter test libraries that are currently developed by STF WF and will hence capitalize on the efforts of this STF.

1.2.2 Outcome of the STF

The outcome of the STF will be three Technical Specifications (TS).

2 Consequences if not agreed:

EPC access networks are currently being deployed in telecoms networks during the progression towards fully LTE compliant network architectures. Thorough conformance testing will increase the level of confidence that equipment from various suppliers will interwork. This in turn will reduce implementation and rollout times. Not providing timely test specifications, would ultimately delay the deployment of LTE.

3 Detailed description:
3.1 Subject title:
Conformance Test Specifications for the Gx interface based on the Diameter protocol: 

Part 1: Protocol Implementation Conformance Statement (PICS) proforma

Part 2: Test Suite Structure and Test Purposes (TSS&TP)

Part 3: Abstract Test Suite (ATS) and partial Protocol Implementation eXtra Information for Testing (PIXIT) proforma specification” 

3.2 Reference Technical Body:
TC INT
3.3 Other interested TBs (if any):
· 3GPP

· TC MTS

· GSMA IREG
3.4 Steering Committee

INT will act as Steering Committee.

3.5 Target date for the start of work:
Start:
mid-January 2012
3.6 Duration and target date for the conclusion of the work (TB approval):
Duration: 
8 months
Conclusion: 
September 2012

3.7 Resources required

3.7.1 Experts manpower
The resources required for the manpower are 81 600 EUR, corresponding to a total of 170 working days (including 34 voluntary working days to be provided free of charge by the contracted experts) and, in addition, 3 000 EUR for two travels to INT meetings:

Task 1: Development of PICS

· Analysis of specifications 

10 working days in total
· Testing; Part 1: Protocol Implementation Conformance
Statement (PICS) proforma specification
15 working days in total
Task 2: Development of TSS&TP

· Testing; Part 2: Test Suite Structure and Test Purposes
(TSS&TP)

40 working days in total
Task 3: Development of ATS&PIXIT

· Testing; Part 3: Abstract Test Suite (ATS) and
Protocol Implementation eXtra Information for Testing 
(PIXIT) proforma specification
90 working days in total
Additional tasks 

· Drafting non-published documents:

  6 working days in total
· Attending Technical Body and WG meetings: 
  9 working days in total
3.7.2 Travel cost
Travel to INT meetings will require additional travel cost of 3 000 EUR.

INT#16:
28/02 – 01/03/2012, Santa Clara (US), already covered under STF434
INT#17:
22 – 24/05/2012, Dublin (Ireland)
INT#18:
04 – 06/09/2012, Sophia Antipolis
3.8 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

Relevant expertise required: 
· Expert knowledge of DIAMETER protocols and EPC architecture

· Experience in analyzing of protocols and writing of PICS proforma

· Experience in analyzing and writing of test purposes

· Expert knowledge in implementing Abstract Test Suites in TTCN-3

· Awareness of outputs from earlier STFs on IMS testing (e.g. STFs 346, 368, 369, 406, 407)

3.9 Scope of Terms of Reference:
See section 1.
3.10 Organization of the work in tasks and/or phases:
Production of PICS:

This task will require the thorough analysis of the base standard IETF RFC3588 and the derived profile for the Gx interface ETSI TS 129 212. Requirements from the above specifications will be collected and labelled according to their status (i.e. mandatory, optional, conditional)

Production of TSS&TP:

Based on the work performed on the PICS a comprehensive set of test purposes will be developed covering all mandatory and the major optional requirements of the protocol specifications.

Production of ATS&PIXIT:

One test case per test purpose will be developed in TTCN-3 as described in the ETSI ES 210 873 series.

3.11 Validation

A subsequent STF may be foreseen in 2012 and/or 2013 to validate the test specifications against real equipment from the industry. As a consequence, Validation level 1 is requested. The TTCN-3 Version and the targeted compiler must be indicated in the minutes of the preparatory meeting.

3.12 Base documents and their availability
The STF work will be based upon the following documents:
· TS 129 212, Policy and Charging Control over Gx reference point
· IETF RFC 3588: Diameter Base Protocol
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:

· DTS/INT-00068-1  Diameter Conformance testing for Gx interface; Part 1: PICS

· DTS/INT-00068-2  Diameter Conformance testing for Gx interface; Part 2: TSS&TP

· DTS/INT-00068-3  Diameter Conformance testing for Gx interface; Part 3: ATS&PIXIT
3.14 Planned output schedule:
The following schedule applies for all the WIs named in clause 3.13.

Note that INT has no working groups and consequently there will be no WG approval.

Part 1: PICS
· Start of the work 
16/Jan/2012
· Stable draft

08/Mar/2012

INT#16
· TB approval
24/May/2012
INT#17
Part 2: TSS&TP
· Start of the work 
06/Feb/2012
· Stable draft

24/May/2012
INT#17
· TB approval
06/Sep/2012
INT#18
Part 3: ATS&PIXIT
· Start of the work 
07/May/2012
· Stable draft

04/Aug/2012
· TB approval
06/Sep/2012
INT#18
In addition, the STF will produce the following reports:

· Progress Report#1
Mar/2012
INT#16
· Progress Report#2
May/2012
INT#17

· Final Report 
Sep/2012
INT#18
4 Performance indicators

The following parameters will serve as performance indicators:

· Contribution from the ETSI Members

· Voluntary work of experts provided free of charge during the review of the STF’s outputs
· Steering Group review meetings
· Provision of additional expertise
· Quality of deliverables

· Approval of deliverables from the Reference TB according to schedule

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

· Application of the ETSI drafting rules
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