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1. Introduction

1.1 Purpose

The purpose of this feasibility study is to look into the possibility of developing conformance test cases from a conformance Enabler Test Specification (ETS) using TTCN-3. TTCN-3 will provide a method of producing scripted conformance test cases in a uniform manner, so that testing of selected OMA enablers can be carried out on multiple test platforms. 

1.2 Identification

TTCN-3 testing language is not tied to any particular test tool vendor, test system operating system, or particular device under test.
NOTE: what language are we talking about above?
1.3 Document Overview

In the last TP meeting in Athens (November 2006) a proposal was put forward by the IOP WG to carry out a feasibility study on the introduction  of TTCN-3 in OMA IOP.For details see:
http://www.openmobilealliance.org/ftp/IOP/ID/06/OMA-IOP-2006-0246R01-INP_TTCN_3_proposal.zip 

1.4 
Project Objectives

It has been highlighted in previous IOP WG meeting that the availability of the conformance test tools required by OMA IOP in some cases takes too long. Additionally, the current IOP Process in place for selection of conformance tools gives a disadvantage to test tool manufactures and suppliers.

It has been proposed that by introducing TTCN-3 for future enablers will give a wider opportunity for test tool vendors or other entities to tender for the production of TTCN-3 conformance test cases. 
Lastly, this document defines whether introduction of TTCN-3 is feasible and cost effective.       

1.5 References

	[OMADICT]
	“Dictionary for OMA Specifications”, Version 2.4, Open Mobile Alliance™,
OMA-ORG-Dictionary-V2_4, URL:http://www.openmobilealliance.org/

	ETSI
	European  Telecommunications Standards Institute

	TTCN-3
	Testing and Test Control Notation Version 3 

	[OMAIOPROC
	OMA Interoperability Policy and Process URL:http://www.openmobilealliance.org/


1.6 Key Stakeholders

IOP WG

1.7 Points of contact

Phil Young. phil.young@anite.com
Michael Siggelkow. michael.siggelkow@rsd.rohde-schwarz.com
Armin Schoeller. armin.schoeller@cetecom.de
Praveen Elayakuramba. praveen@setcom.de
Keith Macbeth. kmacbeth@omaorg.org 

Serrano Garcia Ignacio. Ignacio.Serrano@Cetecom.de
Parakkal Pramoj. Pramoj.Parakkal@Cetecom.de
Stephan Gleixner. Stephan.gleixner@tri.org.tw
Jennifer Jang. Jenniferjang@tri.org.tw
Agnieszka Szczurowska. Agnieszka.r.szczurowska@ericsson.com
Henrique Costa. Henrique.Costa@aveiro.nec.pt
John Fenn. jfenn@rim.com
Markus Hanhisalo. Markus.Hanhisal@nokia.com
Richard Catmur. Richard. Richard.Catmur@sprientcom.com
Sten Wendel   sten.wendel@sonyericsson.com
2. System Overview

2.1 System Details

The current system being considered for modification is part of the OMA IOP Process as defined in [OMAIOPPROC]. This feasibility study will be limited to considering possible amendments to the part of the process bounded by the dotted lines in the following diagram taken from that process (Figure 2 [OMAIOPPROC]).
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This feasibility study will only consider the possible use of TTCN-3 for the development of the cConformance ETS documents test suites. Inter-operability test specificationsETS documents are not considered to be suitable candidates for specification in TTCN-3.Abstract Test Suite(ATS) for Conformance Testcases using the Conformance ETS document as the baseline.. Interoperability Test Specifications are not considered to be suitable input candidates for development using TTCN-3.

.

2.2 Current System and Processes

2.2.1 Current Operations

The current OMA conformance test process involves the following major stages:

· Development of Conformance ETS (OMA member companies)

· Test Tool requirements definition (IOP SWG, IOP WG and Board IOP)

· Test Tool development (OMA selected commercial Test Tool supplier)

· Test Tool Acceptance (managed by OMA IOP staff, Board IOP)

· Test Tool Evaluation (volunteer OMA member companies)

2.2.2 Process Outputs

The current process produces the following recognisable outputs relevant to this feasibility study:

· Conformance ETS  in prose format with optional Reference Content (for client and server, as appropriate)
· 
· Accepted Client Test Tool (executable code and test scripts)

· Accepted Server Test Tool (executable code and test scripts)

· Test Tool RFI

· Test Tool Evaluation Reports

The Test Tool RFI and Evaluation Reports are transient outputs necessary to deliver the required output of an Accepted Test Tool.

The prose Conformance ETS document(s) is/are public documents once in Candidate status and approved by OMA.

The Accepted Test Tool(s) is/are usually (subject to contract) made available to member companies at a defined cost.

2.2.3 User Organisations

The following users of the above outputs are identified:

· OMA IOP WG 

· Certification Organisations (e.g. GCF and PTCRB)

· OMA Member Companies

The OMA IOP WG uses the Accepted Conformance Test Tool and the Conformance Enabler Test Specification. The purpose of the interoperability process within OMA is to test whether the technical specifications of  OMA Enablers are consistent and sufficient such that implementations conforming to the technical specifications will be interoperable. Within the OMA IOP process, the Conformance ETS documents and the Accepted Test Tool(s) are used to:

1. Ensure that implementations entering  interoperability TestFests meet a minimum level of conformance to the technical specifications 
2. Ensure that interoperable implementations conform to requirements in the technical specifications which may not be tested in interoperability tests

Certification organisations may use the OMA Conformance ETS documents (or parts thereof).  Certification organisations require that enabler implementations submitted for certification pass a range of tests, such as conformance tests, interoperability tests and field trials.  The certification organisation may look to the standards development organisation(s) specifying the technical specifications when selecting conformance and/or interoperability tests. Where the implementation being considered for certification comprises an OMA Enabler the certification organisation may select a list of conformance tests from those developed by OMA.

OMA Member companies may use the Conformance ETS document(s) and/or the Accepted Conformance Test Tool(s) for any number of purposes, including pre-testing before attending a TestFest.  

2.3 Requirements of Modified Process

The modified process shall meet the following minimum requirements:

· Satisfy the OMA IOP WG usage requirements (section 2.2.3 above)

· Support the usage requirements of recognised certification organisations (section 2.2.3 above).

· Permit current Conformance ETS document and ConformanceTest Tool development processes to be used when TTCN-3 is not considered to be suitable for an Enabler.

Further goals for the modified process include:

· The introduction of formality and rigour into the conformance test specification process

· The development of a reference abstract test suite

· Enabling the development of detailed conformance test specifications, in a Conformance Test tool independent, common specification language

· Use of a single common test description language (such as TTCN-3) such that common knowledge, experience, infrastructure and investment can be built upon and re-used within the OMA community when testing selected future OMA Enablers.

3. Project Management

3.1 Schedule

The work on the TTCN-3 code for the conformance test cases can start as soon as the Conformance ETS work is initiated in the IOP SWG and once substantial progress is made on the Conformance ETS. The decision of when to involve the TTCN-3 specialist organisation should be made by the IOP SWG and IOP WG.

While taking this decision, the schedule for the TestFests where the enabler is planned for testing, the expected time for development of the TTCN-3 test case code and the further delay for the availability of a commercially available test platform should be considered.

The standard project flow is as follows:

	Time
	Task
	Parties

	T0
	Kick-off meeting: Definition of test architecture
	IOP TTCN-3 SWG, TTCN-3 specialist organization
IOP SW Group

	T1
	Starting to write a first edition of the conformance ETS

	IOP SWG

	T2
	Starting to write TTCN-3 module definitions 

	TTCN-3 specialist organization

	T3
	Release of TTCN-3 module definitions
	TTCN-3 specialist organization

	T4
	Release of the first edition of the conformance ETS
	IOP SWG

	T5
	Starting to write the second edition of the conformance ETS 

	IOP SWG, IOP TTCN-3 SWG

	T6
	Release of the second edition of the conformance ETS
	IOP SWG, IOP TTCN-3 SWG

	T7
	Starting of TTCN-3 conformance test suite development
	TTCN-3 specialist organization

	T8
	Release of TTCN-3 conformance test suite
	TTCN-3 specialist organization


The ideal case is T1 = T2. 

3.2 Issues

The following issues should be anticipated

· Creation of a new IOP SWG in the IOP WG for handling the TTCN-3 code development and maintenance. This new IOP SWG would be responsible to the TTCN-3 code development and maintenance of all the enablers selected to go through the TTCN-3 process. The new IOP SWG would be expected to work together with the IOP SWGs responsible for the Enablers for which TTCN-3 Conformance Test Tool is developed.
· New procedure should be defined to categorise the conformance test cases for which TTCN-3 is to be written to facilitate the downgrading and re-validation of the code during the maintenance phase.

· Requirement to modify the existing OMA PR Tool procedure to suite the maintenance of the TTCN-3 code

· Current Conformance ETS process and test cases will require a greater depth of complexity

3.3 Assumptions

It is assumed that the IOP Board will be asked to approve the TTCN-3  multiple  organisations to be involved and that the relevant contracts are in place already to start the development of the TTCN-3 test codes.

It is assumed that the IOP SWG and WG will nominate to IOPWG the Enablers for which the TTCN-3 test case code could be used. As a first step, it is suggested that one Enabler which is not too simple or too complicated should be selected to develop the TTCN-3 test case code.

3.4 Constraints

· Cost factor element and time to market

· Time frame for development of TTCN-3 code and the commercial availability of test platforms

· Availability of TTCN-3 specialist resources (stage T2, as specified in section 3.1 "Schedule")
· Availability of TTCN-3 specialists that are experts in the technology defined in the OMA Enabler to be used with TTCN-3 (stage T7, as specified in section 3.1 "Schedule")
3.5 Dependencies

The TTCN-3 development depends on the availability of a well-defined Conformance ETS with modified structure and content to suite the TTCN-3 development.

3.6 
3.7 
3.8 
3.9 
4. Technical Architecture

4.1 General

· In order to limit the scope of this study it was decided to limit the proposed new process to the client conformance testing only. This represents the main interest for TTCN; however, the server conformance testing could be considered and added at a later date.

4.2 Organisations

In the process to produce TTCN-3 code for OMA purpose, three parties are involved:

· OMA, which has the application domain expertise on the OMA technical specification and the knowledge of needs and requirements of test purposes.

· A TTCN-3 specialist organisation or company which has the TTCN-3 know how and specialists to produce TTCN-3 code. Note that it would be considered important for the general acceptance of this new process and for its success, that such an organisation or company is independent from any Test Tool vendors so that they would not gain any commercial advantage in the sale of Test Tools based on the TTCN. Such an independent organisation is the ETSI TF 160 group.

· Interested companies within OMA, which have experts on the application domain and the TTCN-3 domain.

4.2.1 Input to TTCN-3 development process

OMA will produce the Conformance ETS similar as it is done at the moment. To use a Conformance ETS for TTCN-3 code development some additional steps are needed:

· A clear message flow of the test case must be described in each test case. 

· The content of exchanged messages must be clearly specified in the test case. This can be achieved with a set of default messages specified in an Appendix. In every test case, only differences to a default message are highlighted.

· The pass and fail criteria must be clearly assigned to certain test steps in the test procedure.

· Description of alternative and unexpected behaviour.

· Description of timers: start and stop timer, timeout that leads to a pass.

This “enhanced” Conformance ETS serves as an input to the TTCN-3 specialist organisation to develop TTCN-3 code (stage T-7, as specified in section 3.1 "Schedule").

4.2.2 Output from the TTCN-3 development process

The TTCN-3 specialist organisation would provide on a regular basis (which would need to be defined) code deliverables to OMA for review, evaluation and verification.

Intermediate deliverables should be made available to all OMA members.

The final TTCN-3 code should be publically available on the OMA website and may be used freely without applying any IPRs or royalties.

TTCN-3 code should be allowed to be reused and modified freely for other purposes than OMA’s interest. However, in case of certification of OMA Enabler implementations the OMA TTCN-3 code should not be modified.

4.3 Processing

The TTCN-3 code development is done by the TTCN-3 specialist organisation and should be controlled there as well. Note, that it is recommended that it should be possible for interested companies to contribute voluntarily to this effort thereby gaining experience while still contributing to the common good. 

Improvements, corrections or contributions to the TTCN-3 code coming from OMA member, or interested companies need to be reviewed by the TTCN-3 specialist organisation and may be accepted or rejected based on the expert’s knowledge. A process to control this would be required.The new IOP SWG should also be involved in this process
TTCN-3 Code delivered from TTCN-3 specialist organisation should be compliable on all commercial available TTCN-3 tools to avoid commercial advantage. (This might not necessarily be the case for intermediate deliverables.) 

A process would then be needed to allow the delivered code to be verified by interested companies. Note that therefore the companies would need a TTCN-3 tool (compiler, test management etc.) and would need to develop protocol specific codec’s and adapters. These components may be bought from third parties.

A process would then be needed for the final TTCN-3 code delivery to be accepted. An example of this might be that once the code is run against two implementations either on one or more test tool implementations it is accepted. This may happen at test fests or bilateral test sessions.

A process would then be needed once the code is in a final status to allow further changes. This is likely to be that it can be only changed with change requests that can be triggered by PRs when executing the test cases

A process has to be defined wherein the changes made to Conformance Test Specification is channelled to the TTCN-3 specialist organisation for making necessary changes in the TTCN-3 test code. The transient status of affected testcases need to be tracked.
Note that it is not considered necessary that Test tools executing this test code would be validated for OMA purposes although other Certification organisations might wish to do this.
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5. Resources

5.1 Resource requirements

The resource required is dependent on the complexity of the protocol being tested, the quality of existing test descriptions and their detail and length, whether or not validation is included in the resource. For comprehensive validation, plan on several months of bug reports leading to new versions of test suites being delivered, implemented, tested, leading to more bug reports etc. In addition, this will be with 3-4 partner companies who have test tools and devices to test.

Below is the approx time to develop OMA enablers

Note:- The timeframe as listed below is the perception of one member company that has already carried out TTCN 3  work on existing OMA enablers.
· Development of Test Adaptors (This is an indication as of part of the process and bears no cost to OMA) 
MMS 4 four man months


Browsing 2 man months


Download 1 man month


PoC 1.0  2 man months

The experience gained in developing the MMS test adapter shortened the time
for the other adapters.

· Writing TTCN-3 conformance test cases:
MMS 2 conformance test cases per day

Browsing 10 conformance test cases per day

Download 2 conformance test cases per day

PoC 1.0 2 conformance test cases per day

· Verification of Test cases

PoC 1.0  2 conformance test cases per day

Depending on what Enablers, verification of the conformance test cases should average between 1 to 10 conformance test cases per day

5.2 Internal and External Organisations

ETSI is in a position to discuss with OMA about the development of OMA Enabler conformance test cases. In addition, it is noted that other organisations in the industry have the ability to develop TTCN3 test cases
 

5.3 

6. Costs

Note:- The costings as listed below is the perception of one member company that has already carried out TTCN 3  work on existing OMA enablers
This section provides example costs of development of TTCN-3 tool and conformance test cases for application enabler Download 2.0.

The estimate is based on the following assumptions and is an approximate cost for this enabler depending on terms and conditions of the contract and where the work is to be carried out: 

- Developer is familiar with TTCN-3.
- Developer is familiar with Download 2.0 technical specifications.
- Conformance ETS is complete and accurate and the Conformance ETS satisfies the requirements to develop the TTCN-3 ATS.
- Number of test cases: 30.

Tasks

1) TTCN-3 test adapter: 20 man days at $1200:00 per day = $24000: 
2) Development of test cases: 20 man-days at $1200:00 per day = $24000:

3) Verification of Test cases: Assuming 5 test cases per day = six days at $1200:00 per day = $7200:00

4) Total cost of project $55200:00 

Note: This cost is based on a fairly simple enabler with a relatively small number of test cases. In the case of a more complexed enabler a further study may be required to ascertain the cost factor.  



7. Recommendations

IOP WG to define next steps and way forward (definition of needed CRs, changes to the IOP/OMA Process, new ORG documents)

IOP SWGs and IOP WG to propose which Enabler should be selected first
IOP to give a presentation to IOP BoD

IOP WG to make a decision and define an IOP-SWG for TTCN3 development
The IOP WG to make a recommendation that the development of the TTCN3 process being beneficial for:
· Consolidation of conformance test tools

· Clear conformance test case development

· Economic benefits
8. Appendixes

Appendix A. Change History
(Informative)

	Document Identifier
	Date
	Sections
	Description

	Draft versions of Feasibility study on use for TTCN-3
	22/12/2006
	2/3/7
	Updates to section 2,3,7

	Draft versions of Feasibility study on use for TTCN-3
	12/01/07
	3,6
	Updates to section 3.1,3.2,3.4,3.5 6.1,6.2,6.3

	Draft versions of Feasibility study on use for TTCN-3
	08/02/07
	All
	Updates to all sections and tidy up of document

	
	
	
	

	
	
	
	

	
	
	
	


Appendix B. Comparison between current and TTCN-3 Conformance ETS
It is mentioned in section Error! Reference source not found. that an “enhanced” ETS is needed to allow TTCN-3 specialists the implementation of TTCN-3 code with out being specialists in the application domain. 

This appendix compares a current PoC test case with a 3GPP IMS test case as both are using the same protocol (SIP). The testcases are not complete.

B.1 PoC test case

PoC-1.0-con-C-0001 – Registration per 3GPP IMS (Includes Optional Features)

	Preconditions
	Support for 3GPP/3GPP2 IMS (Early IMS security OR Full IMS security).

PoC Client is in state “Deregistered”

	Test Procedure
	1.
UE is powered on.

2.
PoC Client sends SIP REGISTER request.

3.
PoC Client receives 200 OK response containing a P-Associated-URI header with a single authenticated Public User Identity [PublicUserID1].

[…]

	Pass Criteria
	2a.
The SIP REGISTER request shall contain a Contact header which includes the PoC feature-tag '+g.poc.talkburst'.

2b.
The SIP REGISTER request shall contain a Require header with the option-tag 'pref'.

2c.
If the SIP REGISTER request contains a User-Agent header the first server-val tag shall be set to ‘PoC-client/OMA1.0’.

2d.
(Full IMS security only) The SIP REGISTER request shall contain an Authorization header, with the username field, set to the value of the subscriber’s private user identity [PrivateUserID].

2e.
The SIP REGISTER request shall contain From and To header fields set to a SIP URI. 

[…]


B.2 3GPP IMS CC test case

Related ICS/IXIT Statement(s)

UE supports all mandatory capabilities listed in present Annex A (Yes/No)

Early IMS security (Yes/No)

Test procedure

1)
The UE initiates IMS registration indicating support of early IMS security. SS waits for the UE to send an initial REGISTER request.

2)
The SS responds to the REGISTER request with valid 200 OK response,

[…]

Expected sequence

	Step
	Direction
	Message
	Comment

	
	UE
	SS
	
	

	1
	(
	REGISTER
	The UE sends initial registration for IMS services indicating support for early IMS security procedure by not including an Authorization header field.

	2
	(
	200 OK
	The SS responds with 200 OK.


[…]

NOTE:
The default message contents in annex A are used.

Specific Message Contents

REGISTER (Step 1)

Use the default message “REGISTER” in annex A.1.1 with condition A3 "REGISTER for the case UE supports early IMS security"

200 OK for REGISTER (Step 2)

Use the default message “200 OK for REGISTER” in annex A.1.3 with condition A2 “early IMS security”

Annex A.1.1 (from 3GPP test spec)

	Header/param
	Cond
	Value/remark
	Rel
	Reference

	Request-Line
	A1, A2, A3
	
	
	RFC 3261 [15]

	
Method
	
	REGISTER 
	
	

	
Request-URI
	
	px_HomeDomainName (when using ISIM) or

home domain name derived from px_IMSI (when using USIM)
	
	

	
SIP-Version
	
	SIP/2.0
	
	

	Route 
	A1, A2, A3
	(if present)
	
	RFC 3261 [15]

	
route-param
	A1, A3
	<sip:px_pcscf;lr>
	
	

	
route-param
	A2
	<sip:px_pcscf:protected server port of P-CSCF;lr>
	
	

	Via 
	A1, A2, A3
	
	
	RFC 3261 [15]

	
sent-protocol
	
	SIP/2.0/UDP (when using UDP) or 

SIP/2.0/TCP  (when using TCP)
	
	

	
sent-by
	A1, A3
	IP address or FQDN and indicate an unprotected server port of the UE. Port number may be omitted if the request was sent from port 5060.
	
	

	
sent-by
	A2
	IP address or FQDN and protected server port of the UE
	
	

	
via-branch
	A1, A2
	value starting with ‘z9hG4bk’
	
	

	From
	A1, A2, A3
	
	
	RFC 3261 [15]

	
addr-spec
	A1, A2
	px_PublicUserIdentity (when using ISIM) or

public user identity derived from px_IMSI (when using USIM)
	
	

	
addr-spec
	A3
	public user identity derived from px_IMSI
	
	

	
tag
	
	must be present, value not checked
	
	

	To
	A1, A2, A3
	
	
	RFC 3261 [15]

	
addr-spec
	A1, A2
	px_PublicUserIdentity (when using ISIM) or

public user identity derived from px_IMSI (when using USIM)
	
	

	
addr-spec
	A3
	public user identity derived from px_IMSI
	
	

	
tag
	
	must not be present
	
	

	Contact
	A1, A2, A3
	
	
	RFC 3261 [15]

	
addr-spec
	A1, A3
	SIP URI to either indicate an unprotected port selected by the UE or no port at all
	
	

	
addr-spec
	A2
	SIP URI with IP address or FQDN and protected server port of UE
	
	

	
expires
	A1, A2
	600000 (if present, see Rule 1)
	
	

	Expires 
	A1, A2, A3
	(if present, see Rule 1)
	
	RFC 3261 [15]

	
delta-seconds
	
	600000
	
	

	Require
	A1, A2
	
	
	RFC 3261 [15]
RFC 3329 [21]

	
option-tag
	
	sec-agree
	
	

	Proxy-Require
	A1, A2
	
	
	RFC 3261 [15]
RFC 3329 [21]

	
option-tag
	
	sec-agree
	
	

	Supported
	A1, A2, A3
	
	
	RFC 3261 [15]

	
option-tag
	
	Path
	
	

	CSeq
	A1, A2, A3
	
	
	RFC 3261 [15]

	
value
	A1, A3
	must be present, value not checked
	
	

	
value
	A2
	must be incremented from the previous REGISTER
	
	

	
method
	
	REGISTER
	
	

	Call-ID
	A1, A2, A3
	
	
	RFC 3261 [15]

	
callid
	A1, A3
	value not checked
	
	

	
callid
	A2
	the same value as in the previous REGISTER
	
	

	Security-Client
	A1, A2
	
	
	RFC 3329 [21]

	
mechanism-name
	
	ipsec-3gpp
	
	

	
algorithm
	
	hmac-md5-96
	
	

	
protocol
	
	esp (if present)
	
	

	
mode
	
	trans (if present)
	
	

	
encrypt-algorithm
	
	des-ede3-cbc or aes-cbc, if UE supports IPSec ESP confidentiality protection
null or parameter not present, if the UE does not support IPSec ESP confidentiality protection
	
	

	
spi-c
	
	SPI number of the inbound SA at the protected client port
	
	

	
spi-s
	
	SPI number of the inbound SA at the protected server port
	
	

	
port-c
	
	protected client port
	
	

	
port-s
	
	protected server port
	
	

	
mechanism-name
	
	ipsec-3gpp
	
	

	
algorithm
	
	hmac-sha-1-96
	
	

	
protocol
	
	esp (if present)
	
	

	
mode
	
	trans (if present)
	
	

	
encrypt-algorithm
	
	des-ede3-cbc or aes-cbc, if UE supports IPSec ESP confidentiality protection
null or parameter not present, if the UE does not support IPSec ESP confidentiality protection
	
	

	
spi-c
	
	SPI number of the inbound SA at the protected client port
	
	

	
spi-s
	
	SPI number of the inbound SA at the protected server port
	
	

	
port-c
	
	protected client port
	
	

	
port-s
	
	protected server port
	
	

	Security-Verify
	A2
	(not present when A1, A3)
	
	RFC 3329 [21]

	
sec-mechanism
	A2
	same value as SecurityServer header sent by SS
	
	

	Authorization
	A1
	
	
	RFC 2617 [16]

RFC 3310 [17]

	
username
	A1
	px_PrivateUserIdentity (when using ISIM) or

private user identity derived from px_IMSI (when using USIM)
	
	

	
realm
	A1
	px_HomeDomainName (when using ISIM) or

home domain name derived from px_IMSI (when using USIM)
	
	

	
nonce
	A1
	set to an empty value
	
	

	
digest-uri
	A1
	SIP URI formed from px_HomeDomainName
	
	

	
response
	A1
	set to an empty value
	
	

	
algorithm
	A1
	AKAv1-MD5
	
	

	Authorization
	A2
	
	
	RFC 2617 [16]

RFC 3310 [17]

	
username
	A2
	px_PrivateUserIdentity (when using ISIM) or

private user identity derived from px_IMSI (when using USIM)
	
	

	
realm
	A2
	 same value as received in the realm directive in the WWW Authenticate header sent by SS
	
	

	
nonce
	A2
	same value as in WWW-Authenticate header sent by SS
	
	

	
opaque
	A2
	px_Opaque
	
	

	
digest-uri
	A2
	SIP URI formed from px_HomeDomainName
	
	

	
qop-value
	A2
	Auth
	
	

	
cnonce-value
	A2
	value assigned by UE affecting the response calculation
	
	

	
nonce-count
	A2
	counter to indicate how many times UE has sent the same value of nonce within successive REGISTERs, initial value shall be 1
	
	

	
response
	A2
	response calculated by UE
	
	

	
algorithm
	A2
	AKAv1-MD5
	
	

	Max-Forwards
	A1, A2, A3
	
	
	RFC 3261 [15]

	
value
	
	non-zero value
	
	

	P-Access-Network-Info
	A2
	(not present when A1, A3)
	
	RFC 3455 [18]

	
access-net-spec
	A2
	access network technology and, if applicable, the cell ID
	
	

	Content-Length
	A1, A2, A3
	
	
	RFC 3261 [15]

	
value
	
	length of request body, if such is present
	
	


Rule 1:
The REGISTER request must contain either an Expires header or an expires parameter in the Contact header. If both are present the value of Expires header is not important.

	Condition
	Explanation

	A1
	Initial unprotected REGISTER (IMS support)

	A2
	Subsequent REGISTER sent over security associations (IMS support)

	A3
	REGISTER for the case UE supports early IMS security


Annex A.1.3 

	Header/param
	Cond
	Value/remark
	Rel
	Reference

	Status-Line
	A1, A2
	
	
	RFC 3261 [15]

	
SIP-Version
	
	SIP/2.0
	
	

	
Status-Code
	
	200
	
	

	
Reason-Phrase
	
	OK
	
	

	Via
	A1, A2
	
	
	RFC 3261 [15]

	
via-parm
	
	same value as received in REGISTER message
	
	

	To
	A1, A2
	
	
	RFC 3261 [15]

	
addr-spec

	
	same value as received in REGISTER message
	
	

	
tag
	
	px_ToTagRegister
	
	

	From
	A1, A2
	
	
	RFC 3261 [15]

	
addr-spec
	
	same value as received in REGISTER message
	
	

	
tag
	
	same value as received in REGISTER message
	
	

	Call-ID
	A1, A2
	
	
	RFC 3261 [15]

	
callid
	
	same value as received in REGISTER message
	
	

	CSeq
	A1, A2
	
	
	RFC 3261 [15]

	
value
	
	same value as received in REGISTER message
	
	

	Contact
	A1, A2
	
	
	RFC 3261 [15]

	
addr-spec
	
	same value as received in REGISTER message
	
	

	
expires
	
	px_RegisterExpiration
	
	

	P-Associated-URI
	A1, A2
	order of the parameters in this header must be like in this table 
	
	RFC 3455 [18]

	
addr-spec
	
	px_PublicUserIdentity
	
	

	
addr-spec
	
	px_AssociatedTelUri    any arbitary TEL URI for the user
	
	

	Service-Route
	A1, A2
	
	
	RFC 3608 [19]

	
addr-spec
	
	px_scscf
	
	

	
uri-parameter
	
	Lr
	
	

	Path
	A1, A2
	
	
	RFC 3327 [20]

	
addr-spec
	
	px_pcscf
	
	

	
uri-parameter
	
	Lr
	
	

	Content-Length
	A1, A2
	
	
	RFC 3261 [15]

	
value
	
	0
	
	


	Condition
	Explanation

	A1
	IMS support

	A2
	early IMS security








ETS first edition refers to an ETS without any additional elements necessary for TTCN-3 test cases development. This ETS is similar to what we have today.





TTCN-3 module definitions include TTCN-3 types, basic-templates, ports and components.





ETS second edition refers to an ETS with additional elements for TTCN-3 test cases development, especially a detailed description of the message content. 
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