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1. Introduction

In [1], MCC160 have highlighted the limitation in TTCN-2, and also problems identified during Baseline upgrade to Mar 2012 (Rel-10). MCC160 have proposed to use TTCN-3 for UTRA test case development (Rel-10 or later releases).
The proposed way forward in [1], only solves part of the problem. The present document tries to clarify the reasoning behind our opinion and also suggest alternate solution and a way forward for UTRA test case developments.
2. Analysis
The use of TTCN-3 for UTRA Rel-10 or later test cases does not really address the following issues mentioned in [1]
· The TTCN-2 language and the TTCN-2 tools seem to reach the limit

The existing test cases Rel-99 to Rel-9 will still be maintained in TTCN-2 and therefore does not address the language limitations. The problems with baseline upgrades would still remain as the proposal is to continue with baseline update
· TTCN code duplications

· E-UTRA to UTRA/GERAN test cases written in TTCN-3 has resulted in code duplications. TTCN-3 for Rel-10 or later will not reduce the code duplications, as Rel-8/9 test cases are still proposed to be maintained in TTCN-2.
· The evolved HSPA UE capabilities, the different combinations, the flexible ASN.1 extensions, and particularly emerging IP / IMS capable UE over HSPA, the TTCN-2 language itself has reached the limit. 3GPP seems to be the last TTCN-2 user community.

· Rel-7/8 and Rel-9 test cases are still under development and verification work is still ongoing for most of the UTRA test cases. These test cases still being maintained in TTCN-2 only adds complications in continuing to find alternative solutions for tools limitation and adds more complexity during baseline upgrades.
· The existing TTCN-2 tools have no maintenance. The tool capacity to handle the increased UTRA test cases have reached the limit. Further information can be found in Annex A.

· The above statement would only apply to TTCN Editors, some TTCN-2 compilers are maintained by compiler providers, but are showing signs of old age, as the language has been frozen and any limitation and ambiguity results in alternate solution being adopted.
· 12wk16 ATS delivery which was upgraded to the recent Mar 2012 (Rel-10) baseline has already shown problems with the existing compilers not being able to cope with the r10 or later extensions and causing additional work load to resolve any issues. Updates to some TTCN-2 tools have already been made to handle the problems encountered.
Based on our analysis, the problem in continuing with test case development in TTCN-2 is not only in the limitation of TTCN-2 tools and language limitation, but the following factors also contributes to the problem
· Continuous Baseline upgrade of maintenance test cases (Rel-99 to Rel-6).
Base line upgrades to new asn.1 definition and CSN definition has been done in order to develop new test cases, these results in maintenance test cases being upgraded to the new baseline. The uplink messages are mainly affected, as the ASN.1/CSN.1 definition needs to be upgraded to understand new IE’s introduced in later release. The Downlink message are not affected as part of the baseline, since the test cases as simulate a specific release version of the network behaviour (for e.g.  Rel-5 test cases simulate a Rel-5 network behaviour). 
· Modularisation structure usage for maintenance and development test cases
 Module structures are followed by MCC160 in order to ensure that code reuse is maximised and eliminates inconsistencies between common procedures used between different test case releases. As a result of this, the flexibility to apply different CSN.1 definitions and ASN.1 definitions for different release is not possible or has not been considered as an option.
In RAN5#54 meeting, [2] highlighted that new optional IEs in Rel-10  caused early implementations of Rel-10 UE’s to fail. It was clear that baseline upgrade had to be done to allow Rel-10 UE’s to be tested, this was mainly due to the CSN.1 definition not being able to handle new Rel-10 IEs. Test cases under maintenance (for e.g. Rel-99 to Rel-6) should not be expected to handle the new IEs being introduced and should expect to pass the test cases with Rel-10 UEs without performing baseline upgrades. 
Rel-99 to Rel-6 test cases have been RAN5 approved  and are also part of certification, TTCN and prose change for these testcases have been significantly reduced and they have been under maintenance for a very long time. Rel-7 or later releases are still under development, verification of some of the features are still ongoing and therefore having the test cases in TTCN-2 still carries the risk of TTCN-2 limitations.

3. Proposal
Based on the above analysis, and to eliminate all the problems mentioned in [1], Rohde & Schwarz would like to propose the following way forward.
· Rel-99 to Rel-6 test cases should be made baseline independent (to avoid baseline upgrades) and continue to be maintained in TTCN-2.
· This would allow legacy test cases to go into complete maintenance mode and greatly reduce the work load on baseline updates. Minimum work will be required to make this baseline independent by MCC160 but will reduce the ongoing maintenance effort required. The delivery of these test cases can also be reduced. See Annex A for an example of how to make ASN.1 /CSN.1 baseline independent.
· Rel-7 to Rel-9 test cases to be ported / rewritten and re verified in TTCN-3.

· This would require some work on the short term for both SS vendors and MCC160, but on the longer term would be beneficial and ensure that the code delivered is of the highest standards. This would also avoid any code duplications that add additional maintenance work.
· A transition period would be required where testcases are maintained in both TTCN-2 and TTCN-3 to allow migration of implementations within certifications schemes.
· Rel-10 or later test cases to be written in TTCN-3.

· To use TTCN-3 as a basis for any new test case development.

We would kindly request RAN5 to endorse the above recommendations.
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5. Annex A.

5.1 Baseline Independent implementation for ASN.1 Definitions
RRC Connection Request is used as an example in this document. The message contents are specified in 25.331 sec 11.2. 
IE “nonCriticalExtensions” is used as an extension mechanism. Each message definition finishes with the IE  “nonCriticalExtensions” as an optional empty sequence. This IE acts as a marker to future IE’s that could be added.
RRCConnectionRequest ::= SEQUENCE 

{

initialUE-Identity         InitialUE-Identity,

establishmentCause         EstablishmentCause,

protocolErrorIndicator     ProtocolErrorIndicator,

measuredResultsOnRACH      MeasuredResultsOnRACH OPTIONAL,

v3d0NonCriticalExtensions SEQUENCE 


{rRCConnectionRequest-v3d0ext  RRCConnectionRequest-v3d0ext-IEs,

        
v4b0NonCriticalExtensions SEQUENCE 



{rrcConnectionRequest-v4b0ext RRCConnectionRequest-v4b0ext-IEs,

            

v590NonCriticalExtensions SEQUENCE 




{rrcConnectionRequest-v590ext RRCConnectionRequest-v590ext-IEs,

                

v690NonCriticalExtensions SEQUENCE 





{rrcConnectionRequest-v690ext   RRCConnectionRequest-v690ext-IEs,

                    


v6b0NonCriticalExtensions SEQUENCE 






{rrcConnectionRequest-v6b0ext   RRCConnectionRequest-v6b0ext-IEs,

                        



v6e0NonCriticalExtensions SEQUENCE 







{







rrcConnectionRequest-v6e0ext   RRCConnectionRequest-v6e0ext-IEs,

                            




nonCriticalExtensions SEQUENCE {} OPTIONAL







} OPTIONAL






}  OPTIONAL





} OPTIONAL




} OPTIONAL



} OPTIONAL


} OPTIONAL

}
The nonCriticalExtensions IE can be used as a marker to indicate to the TTCN where “should” the end of the message be, thus allowing the TTCN-2 to ignore the rest of the bits (if present).
The TTCN-2 constraints already cope for this mechanism as they expect “AnyOrOmit” values for noncriticalextensions.
5.2 Baseline Independent implementation for CSN.1 Definitions
Attach Request is used as an example in this document. Attach Request message contents are specified in 24.008 section 9.4.1. The contents shown below are based on Rel-10 version of 24.008 (v10.6.1)

Table 9.4.1/3GPP TS 24.008: ATTACH REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

10.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

10.3.1
	M
	V
	½

	
	Attach request message identity
	Message type

10.4
	M
	V
	1

	
	MS network capability
	MS network capability

10.5.5.12
	M
	LV
	3-9

	
	Attach type
	Attach type

10.5.5.2
	M
	V
	½

	
	GPRS ciphering key sequence number
	Ciphering key sequence number 

10.5.1.2
	M
	V
	½

	
	DRX parameter
	DRX parameter

10.5.5.6
	M
	V
	2

	
	Mobile identity
	Mobile identity

10.5.1.4
	M
	LV
	6 - 9

	
	Old routing area identification
	Routing area identification

10.5.5.15
	M
	V
	6

	
	MS Radio Access capability
	MS Radio Access capability

10.5.5.12a
	M
	LV
	6 - 51

	19
	Old P-TMSI signature
	P-TMSI signature

10.5.5.8
	O
	TV
	4

	17
	Requested READY timer
value
	GPRS Timer

10.5.7.3
	O
	TV
	2

	9-
	TMSI status
	TMSI status

10.5.5.4
	O
	TV
	1

	33
	PS LCS Capability
	PS LCS Capability

10.5.5.22
	O
	TLV
	3

	11
	Mobile station classmark 2
	Mobile station classmark 2

10.5.1.6
	O
	TLV
	5

	20
	Mobile station classmark 3
	Mobile station classmark 3

10.5.1.7
	O
	TLV
	2-34

	40
	Supported Codecs
	Supported Codec List

10.5.4.32
	O
	TLV
	5-n

	58
	UE network capability
	UE network capability

10.5.5.26
	O
	TLV
	4-15

	1A
	Additional mobile identity
	Mobile identity

10.5.1.4
	O
	TLV
	7

	1B
	Additional old routing area identification
	Routing area identification 2

10.5.5.15a
	O
	TLV
	8

	5D
	Voice domain preference and UE's usage setting
	Voice domain preference and UE's usage setting

10.5.5.28
	O
	TLV
	3

	D-
	Device properties
	Device properties

10.5.7.8
	O
	TV
	1

	E-
	P-TMSI type
	P-TMSI type

10.5.5.29
	O
	TV
	1

	C-
	MS network feature support
	MS network feature support

10.5.1.15
	O
	TV
	1

	14
	Old location area identification
	Location Area Identification 2

10.5.5.30
	O
	TLV
	7


The contents of Attach Request message up to Rel- 6 are colour coded in blue. No changes were introduced in Rel-7, Rel-8 changes are in green, Rel-9 changes in orange and Rel-10 changes in Red

Currently on every baseline update, TTCN type definitions are extended to include the IE's that are being introduced for the specific baseline. TTCN constraints are also modified to check if the IE’s are included (depending on the release version of the UE). As a result of this, it would not be possible to test a later release version of the UE (for e.g. Rel-11) unless baseline upgrade is done to Rel-11 version of the specification 

In order to make this baseline independent, our proposal is to follow a similar approach taken in the ASN.1 definition. i.e,
· Consider IE’s that are not relevant to the particular release version as “spare bits” or non critical extensions. For e.g. Rel-6 test cases should not worry about the contents of Rel-7 or later changes (Mobile station classmark 2 … Old location area identification).

· Contents of the spare bits do not required to be checked, as it is not the intended purpose of the test case.

· The spare bits will be checked on the required release version of the test case.

The above proposal would result in Attach Request message defined as (for Rel-99 to Rel-6)
Table 9.4.1/3GPP TS 24.008: ATTACH REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

10.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

10.3.1
	M
	V
	½

	
	Attach request message identity
	Message type

10.4
	M
	V
	1

	
	MS network capability
	MS network capability

10.5.5.12
	M
	LV
	3-9

	
	Attach type
	Attach type

10.5.5.2
	M
	V
	½

	
	GPRS ciphering key sequence number
	Ciphering key sequence number 

10.5.1.2
	M
	V
	½

	
	DRX parameter
	DRX parameter

10.5.5.6
	M
	V
	2

	
	Mobile identity
	Mobile identity

10.5.1.4
	M
	LV
	6 - 9

	
	Old routing area identification
	Routing area identification

10.5.5.15
	M
	V
	6

	
	MS Radio Access capability
	MS Radio Access capability

10.5.5.12a
	M
	LV
	6 - 51

	19
	Old P-TMSI signature
	P-TMSI signature

10.5.5.8
	O
	TV
	4

	17
	Requested READY timer
value
	GPRS Timer

10.5.7.3
	O
	TV
	2

	9-
	TMSI status
	TMSI status

10.5.5.4
	O
	TV
	1

	33
	PS LCS Capability
	PS LCS Capability

10.5.5.22
	O
	TLV
	3

	
	SpareBits
	BITSTRING
	O
	
	


