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6
Test method and test model
6.1
Test method

6.2
IMS CC test model
The test model  is shown in figure 3.
6.2.1
Ports interfacing to SS

In TTCN-3, ports are defined in all test components and in the Test System Interface. This is the equivalent of PCOs in TTCN-2. These ports then have to be mapped, or connected, together at the start of each test.

No parallel test components (ptc) have yet been defined, therefore only the ports in the main test component (mtc) shall be mapped to the test system interface (system) at the start of the test (only those ports used during the test case need to be mapped).

6.2.1.1
Data ports

IMS_CC ATS in TTCN-3 simulates the SIP behaviour at the P_CSCF side. The scripts of SIP signalling in TTCN-3 communicate with the UE under test through four data ports and the emulations beneath. Each port shall be able to distinguish the use of one of the dual protocol stacks of IPv4 / IPv6. 
The type of port (client or server) used to send or received a message will depend on the transport protocol selected for the testing, i.e UDP or TCP.

· UDP case: The SS will send requests and responses to the UE from its client port. The SS will receive requests and responses from the UE on its server port.
· TCP case: The SS will receive requests from the UE and will send responses to those requests on its server port. The SS will send requests to the UE and will receive responses to those requests on its client port.

If no security associations have been set up, the unprotected client and server ports will be used. The security ports shall be used by the TTCN-3 authors when a security association has been established.
6.2.1.2
Security Associations Setup
Four unidirectional SAs are established between the UE and the SS:

SA1: port_uc to port_ps
SA2: port_pc to port_us
SA3: port_ps to port_uc
SA4: port_us to port_pc
The first pair (SA1 and SA3) is for bidirectional traffic between port_uc and port_ps. The second pair (SA2 and SA4) is for bidirectional traffic between port_pc and port_us.

While TCP scenario will use all four SAs, in UDP, only two SAs are needed because there is no traffic from port_ps to port_uc nor from port_us to port_pc. Figure x shows one example of the use of ports and security association in UDP and TCP.
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Figure x Use of port and SA in UDP and TCP
6.2.1.3
Control ports

IMS_CC ATS also controls the SS configuration and passes necessary parameters to the various emulation entities in the SS. This is done by ASPs through an IP-CAN control port and an IP configuration port.

From the protocol stack point of view, SIP is an application layer protocol located above transport layer UDP which in turn uses the services provided by the IP/IPsec layer. The IP packages are transmitted via the connected IP-CAN bearer, the UTRAN bearer or the GERAN bearer. The emulations of these protocol layers in the SS shall be compliant with the relevant core specifications (3GPP and IETF).
The IP-CAN bearers are created, configured modified and released though the ASP at the IP-CAN control port. The TTCN-3 codes shall also be able to control the UDP/IP/IPsec configurations and provide necessary parameters through the control ASPs.
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Figure 3 IMS CC test model

6.2.2
SAD

Security Association Database (SAD) shall be made accessible by the IPsec entity and contain sets of parameters corresponding to each security association. During registration/authentication, the UE and the SS will negotiate these parameters for setting up a security association. As the negotiation is carried out on SIP level (through SIP message exchanges), the resulting security parameters are obtained and stored in IMS_CC ATS. A number of ASPs are defined to convey these parameters from TTCN-3 codes to SAD. ASPs manipulating the SAD are also defined.

6.2.3
Network interface

Similar to the majority of TCP/IP stack implementations, a network interface (IF0, IF1, IF2, ...) structure is used to connect the IP-CAN bearer to IP protocol entity. When the ASP for setting up an IP-CAN bearer is called via the IP-CAN control port, the SS shall connect the established radio access bearer to the relevant IF structure, in order to provide the radio bearer connectivity to the IP/IPsec layer.
6.2.4
SigComp and related control port

SIP Compression is mandatory (subclause 8 of  TS 24.229) and Signalling compression (RFC3320, RFC3485, RFC 3486) protocol is used for SIP compression. The SigComp entity in the model is used to carry out the compression/decompression functions. In the receiving direction of the SS, the SigComp entity will detect whether the incoming SIP message is compressed and, if so, decompress it. In the sending direction of the SS, the TTCN controls whether the outgoing SIP message is compressed through the SigComp control port.
6.2.5
SIP TTCN 3 Codec

SIP is a text-based protocol, the messages exchanged between the UE and the SS are character strings. In TTCN-3 ATS the messages are structured to take the advantage of TTCN-3 functionality, and to make the debugging and maintenance of the ATS easier. When the TTCN-3 ATS sends a message to the UE, the SIP TTCN-3 codec converts the structured message to the corresponding character string then transfers it to the UE. When the SS receives a message from the UE, the TTCN-3 codec converts the received character string to the structured message and passes it to the TTCN-3 ATS. 

6.2.6
DHCP and DNS data ports

The DHCP port is used for receiving the DHCP requests from the UE under test, and sending corresponding responses to the UE. The DNS port is used for receiving domain name resolution requests from the UE and sending the results back to the UE. The TTCN which implements the required DHCP and DNS server functions (only the functions necessary for testing purposes, not full functionality) will receive and send on these ports. 
6.3
Upper Tester (UT)

6.4
TTCN-3
TTCN is used as specification language. ETSI ES 201 873[12] (TTCN-3) is applied to the notation.
<<Next modified section>>
7
ASP definitions
7.1
Control ASP

ASPs for configuring/controlling the SS are defined to operate in a pair of ASPs, Req (request) ASP and Cnf (Confirm) ASP of the blocking mode. The TTCN-3 execution after sending a Req ASP shall wait (be blocked) for the Cnf ASP.
Because the IMS Test Suite is radio access technology independent, few parameters are passed from the TTCN-3. Therefore the exact configuration procedures used are determined by the implementation.

The PIXIT px_RANTech (see below) is set by the operator and is passed through the TTCN to the SS.  This is defined as an enumerated type and is used to specify which platform the test is to be run on (e.g. GERAN or UTRAN).

7.1.1
Cell Control

	Name
	CreateCellReq

	Port
	IPCANctl

	Comment
	ASP type for creating a cell

	Parameter Name
	Parameter Type
	Comment

	ranTech
	RANTech
	


	Name
	CreateCellCnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of CreateCellReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	ReleaseCellReq

	Port
	IPCANctl

	Comment
	ASP type for releasing resources allocated to the cell

	Parameter Name
	Parameter Type
	Comment


	Name
	ReleaseCellCnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of ReleaseCellReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	RANTech

	Type
	enumerated

	Parameters
	GERAN, UTRAN_FDD, UTRAN_TDD, dummy1, dummy2

	Comment
	Indicates the radio access network technology used for transport of SIP signalling messages over the air interface


	Name
	Status

	Type
	enumerated

	Parameters
	success, failure, inconclusive

	Comment
	Indicates the status result of the requesting ASP


7.1.2
IdleUpdated

	Name
	IdleUpdatedReq

	Port
	IPCANctl

	Comment
	ASP type which requests the SS to bring the UE into an idle updated state and both GMM and MM registered

	Parameter Name
	Parameter Type
	Comment


	Name
	IdleUpdatedCnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of IdleUpdatedReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


7.1.3 PDPContext

	Name
	ActivatePDPContextRequest_Req

	Port
	IPCANctl

	Comment
	ASP type which sets up a radio connection and waits for the Activate PDP Context Request and sends the Radio Bearer Setup message (if required). The ProtocolConfigurationOptions IE received in the ActivatePDPContextRequest is sent back in the Cnf.

ActivatePDPContextAccept_Req must be called after this to complete the procedure

	Parameter Name
	Parameter Type
	Comment

	pdpContextId
	integer
	

	bearerInfo
	integer
	


	Name
	ActivatePDPContextRequest_Cnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of ActivatePDPContextRequest_Req.  The contents of the ProtocolConfigurationOptions IE received in the ActivatePDPContextRequest are included here

	Parameter Name
	Parameter Type
	Comment

	configOptList
	ConfigOptList
	

	status
	Status
	


	Name
	ActivatePDPContextAccept_Req

	Port
	IPCANctl

	Comment
	ASP type which sends the Activate PDP Context Accept message with the ProtocolConfigurationOptions IE specified.

ActivatePDPContextRequest_Req and Cnf must be called before this

	Parameter Name
	Parameter Type
	Comment

	pdpContextId
	integer
	

	configOptList
	ConfigOptList
	


	Name
	ActivatePDPContextAccept_Cnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of ActivatePDPContextAccept_Req.  

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	ActivateSecondaryPDPContextReq

	Port
	IPCANctl

	Comment
	ASP type which informs the SS to expect the UE to request  a secondary PDP context.  Includes the bearer info to be configured for this secondary PDP context

	Parameter Name
	Parameter Type
	Comment

	pdpContextId
	integer
	

	bearerInfo
	integer
	


	Name
	ActivateSecondaryPDPContextCnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of ActivateSecondaryPDPContextReq, when it is completed

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	ModifyPDPContextReq

	Port
	IPCANctl

	Comment
	ASP type which informs the SS to expect the UE to request to modifiy an existing PDP context.  Includes the bearer info for this to be modified to

	Parameter Name
	Parameter Type
	Comment

	pdpContextId
	integer
	

	bearerInfo
	integer
	


	Name
	ModifyPDPContextCnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of ModifyPDPContextReq, when it is completed

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	DeactivatePDPContextReq

	Port
	IPCANctl

	Comment
	ASP type which requests the SS deactivate the indicated PDP context.  A value of pdpContextId = 0 indicates that all existing PDP contexts are to be deactivated.

	Parameter Name
	Parameter Type
	Comment

	pdpContextId
	integer
	


	Name
	DeactivatePDPContextCnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of DeactivatePDPContextReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	BearerInfo

	Type
	integer

	Comment
	References the RAB to be configured.  This is RAN independent and can be added to/reduced as required


This is simply a list of RAB identifiers. It is expected, in the future, for these identifiers to equate to specific RAB requirements, for all available radio access technologies. For example :

	BearerInfo
	RANTech = UTRAN_FDD
	RANTech = GERAN

	1
	34.108, clause 6.10.2.4.59
	51.010, clause a.a.a

	2
	34.108, clause 6.10.2.4.60
	51.010, clause b.b.b

	3
	34.108, clause 6.10.z.z.z
	51.010, clause c.c.c


	Name
	ConfigOptList

	Type
	set of ConfigOpt

	Comment
	Used to contain the protocol configuration options IE used in the PDP context messages


	Name
	ConfigOpt

	Type
	octetstring 

	Parameter Name
	Parameter Type

	ContainerId
	octetstring [2]

	ContainerLength
	octetstring [1]

	ContainerContents
	octetstring       optional


7.1.4 IP Configuration

	Name
	InstallKeyReq

	Port
	IPconf

	Comment
	ASP type which installs the keys into the IP layer in the SS

	Parameter Name
	Parameter Type
	Comment

	MD5_96Key 
	bitstring
	length (128)

	SHA_1_96Key 
	bitstring
	length (160)

	DES_EDE3_CBCKey 
	bitstring
	length (192)

	AES_CBCKey 
	bitstring
	length (128)


	Name
	InstallKeyCnf

	Port
	IPconf

	Comment
	ASP type which returns the result of the execution of InstallKeyReq

	Parameter Name
	Parameter Type
	Comment

	Status
	status
	


	Name
	AssignIPaddrReq

	Port
	IPconf

	Comment
	ASP type which assigns the IP address to the IP layer in the SS

	Parameter Name
	Parameter Type
	Comment

	cscf_Addr
	IPAddr       
	

	dhcp_Addr
	IPAddr       
	

	dns_Addr
	IPAddr       
	

	ue_Addr
	IPAddr       
	

	peerUE_Addr
	IPAddr       
	


	Name
	AssignIPaddrCnf

	Port
	IPconf

	Comment
	ASP type which returns the result of the execution of AssignIPaddrReq

	Parameter Name
	Parameter Type
	Comment

	Status
	status
	


	Name
	IPAddr 

	Type
	charstring

	Comment
	in either colon separated or dotted decimal format


	
	

	
	

	
	


	Name
	SignallingCompressionReq

	Port
	SigComp

	Comment
	ASP type which starts/stops signalling compression of messages

	Parameter Name
	Parameter Type
	Comment

	startCompression
	boolean
	


	Name
	SignallingCompressionCnf

	Port
	SigComp

	Comment
	ASP type which returns the result of the execution of SignallingCompressionReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


7.1.5 SA Database

	Name
	SingleAddSADCnf

	Port
	IPconf

	Comment
	ASP type which returns the result of the execution of SingleAddSADReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	DoubleAddSADReq

	Port
	IPconf

	Comment
	ASP type which sets two entries of SAD in the SS

	Parameter Name
	Parameter Type
	Comment

	sa1
	SA
	

	sa2
	SA
	


	Name
	DoubleAddSADCnf

	Port
	IPconf

	Comment
	ASP type which returns the result of the execution of DoubleAddSADReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	DelSADReq

	Port
	IPconf

	Comment
	ASP type which deletes the SAD entries

	Parameter Name
	Parameter Type
	Comment

	spi1
	SPI
	

	spi2
	SPI
	optional

	spi3
	SPI
	optional

	spi4
	SPI
	optional

	spi5
	SPI
	optional

	spi6
	SPI
	optional

	spi7
	SPI
	optional

	spi8
	SPI
	optional

	spi9
	SPI
	optional


	Name
	DelSADCnf

	Port
	IPconf

	Comment
	ASP type which returns the result of the execution of DelSADReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	SA

	Port
	IPconf

	Comment
	ASP type which sets a single entry of parameters for a security association in the SS 

	Parameter Name
	Parameter Type

	spi
	SPI

	srcIPaddr
	IPAddr

	desIPaddr
	IPAddr

	srcUDPport
	integer

	desUDPport
	integer

	intAlgo
	IntAlgo

	ciphAlgo
	CiphAlgo


	Name
	IntAlgo

	Type
	enumerated

	Parameters
	hmac_md5_96, hmac_sha_1_96

	Comment
	Integrity algorithms


	Name
	CiphAlgo

	Type
	enumerated

	Parameters
	des_ede3_cbc, aes_cbc, nociph

	Comment
	Ciphering algorithms, "nociph" means no ciphering


	Name
	SPI

	Type
	integer (0..4294967295)

	Comment
	security parameter index for IPsec


7.1.6 Emergency CS Call

	Name
	ExpectEmergencyCSCall

	Port
	IPCANctl

	Comment
	ASP type which informs the SS to expect the UE to request an emergency CS call 

	Parameter Name
	Parameter Type
	Comment


	Name
	EmergencyCSCallActive

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of ExpectEmergencyCSCall when it is in call active state

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


	Name
	ReleaseCSCallReq

	Port
	IPCANctl

	Comment
	ASP type which requests the SS to release the CS call previously established during ExpectEmergencyCSCall

	Parameter Name
	Parameter Type
	Comment


	Name
	ReleaseCSCallCnf

	Port
	IPCANctl

	Comment
	ASP type which returns the result of the execution of ReleaseCSCallReq

	Parameter Name
	Parameter Type
	Comment

	status
	Status
	


<<End of Modified Section>>
<<Next modified section>>
9.3
Test Suite Operations
Table 1: TSO definitions 

	TSO Name
	Description

	o_AuthResponseCheck
	Type of the result: BOOLEAN
Parameters:

CommaParam_List p_digestResponse

bitstring p_XRES
Description

Extracts the authentication response from the dresponse field and compare with XRES



	o_Bitstring2Base64
	Type of the result: charstring
Parameters:
bitstring p_Bitstring

Description

Returns the Base 64 encoded value of p_Bitstring

	o_IPv4Addr2Octetstring
	Type of the result: octetstring
Parameters:
IPAddr ipAddr

Description

converts an IPv4 Address (in dotted separated decimal text format) into an octetstring (32-bit address, according to RFC 1035 clause 3.4.1)  

	o_IPv6Addr2Octetstring
	Type of the result: octetstring
Parameters:
IPAddr ipAddr

Description

converts an IPv6 Address (in text format, colon separated hexadecimal format) into an octetstring (128-bit address, according to RFC 3513)

	o_isIPv6Addr
	Type of the result: boolean
Parameters:
IPAddr ipAddr

Description

checks whether the IP Address in text format (dotted separated decimal or  colon separated hexadecimal format)  corresponds to an IPv6 address

	o_LengthOfXMLBody
	Type of the result: integer

Parameters:
reginfoElement p_XMLBody

Description

Calculates the length of a message body in XML

	o_PutInLowercase
	Type of the result: charstring
Parameters:
charstring par_string

Description

returns the equivalent string in lower case


<<End of Modified Section>>
<<Next modified section>>
B.1
Parameter values

Table B.1: PIXIT

	Parameter name
	Description
	Type
	Default value
	Supported value

	px_AssociatedTelUri
	
	charstring
	
	

	px_AuthAMF
	
	bitstring (16)
	
	

	px_AuthK
	
	bitstring (128)
	
	

	px_AuthN
	min 31, max 127 (TS 34.108 cl. 8.1.2)
	integer
	
	

	px_AuthRAND
	
	bitstring (128)
	
	

	px_BearerInfo1
	Initial Bearer to be used
	integer
	
	

	px_BearerInfo2
	Bearer to be used for Secondary PDP Context
	integer
	
	

	px_CalleeUri
	
	charstring
	
	

	px_CalleeContactUri
	
	charstring
	
	

	px_CellId
	cell Identity for UMTS
	bitstring (28)
	
	

	px_CiphAlgo_Def
	Ciphering Algorithm 
	CiphAlgo
	
	enumerated type: des_ede3_cbc, aes_cbc or nociph

	px_DHCPServer_IPAddr
	v4 of v6 format
	IPAddr
	
	

	px_DNS_DomainName
	
	charstring
	
	

	px_DNSServer_IPAddr
	v4 of v6 format
	IPAddr
	
	

	px_HomeDomainName
	Home Domain Name when using ISIM or the home domain name derived from px_IMSI when using USIM
	charstring
	3gpp.org
	

	px_InviteToTag
	
	charstring
	
	

	px_IPSecAlgorithm
	Integrity Algorithm 
	IntAlgo
	
	enumerated type; hmac_md5_96, hmac_sha_1_96

	px_Opaque
	
	charstring
	
	

	px_P_CSCF_DomainName
	
	charstring
	
	

	px_P_CSCF_IPAddr
	v4 of v6 format
	IPAddr
	
	

	px_Pcscf
	P-CSCF
	charstring
	pcscf.3gpp.org
	

	px_PeerUE_IPAddr
	v4 of v6 format
	IPAddr
	
	

	px_Port_pc
	protected Client port at the SS
	integer
	
	

	px_Port_ps
	protected Server port at the SS
	integer
	
	

	px_Private_UserId
	Private User Identity when using ISIM or private user identity derived from px_IMSI when using USIM
	charstring
	privateuser@3gpp.org
	

	px_Public_UserId
	Public User Identity when using ISIM or public user identity derived from px_IMSI when using USIM
	charstring
	sip:localuser@3gpp.org
	

	px_RANTech
	RAN Technology
	RANTech
	
	enumerated type: GERAN, UTRAN_FDD or UTRAN_TDD

	px_RegisterExpiration
	
	charstring
	
	

	px_RSeqNumFor183
	
	integer
	
	

	px_Scscf
	
	charstring
	
	

	px_SIP_URI_2
	used in PAssocURI
	
	
	

	px_SIP_URI_3
	used in ServiceRoute
	
	
	

	
	
	
	
	

	px_ToTagRegister
	
	
	
	

	px_ToTagSubscribeDialog
	
	
	
	

	px_Transport
	Used Transport in upper case 
	charstring
	
	UDP, TCP

	px_UE_IPAddr
	v4 of v6 format
	IPAddr
	
	


<<End of Modified Section>>
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Annex E (informative):
TTCN3 style guide for 3GPP IMS ATS
E.1
General rules for 3GPP ATSs
A detailed guide on 3GPP ATS style can be found in TS 34.123-3 [4], Annex E. Although the guidelines in TS 34.123-3 [4] were written for TTCN-2 ATSs, most of them are applicable to ATSs written in TTCN-3 and were considered when designing the IMS ATS in TTCN-3 whenever it was possible.

E.2
3GPP IMS ATS implementation guidelines
The content of this clause is specific for IMS ATS written in TTCN-3. 

E.2.1
Grouping of similar objects
In order to aid readability and to add logical structure to the test suite, definitions shall be collected in named groups by using the TTCN-3 keyword ‘group’.

EXAMPLE:
Header field types are grouped under the group name HeaderFieldTypes.
group HeaderFieldTypes 
{

type record Accept {


FieldName fieldName(ACCEPT_E),


AcceptBody_List acceptArgs optional

}


type record AcceptEncoding {


FieldName fieldName(ACCEPT_ENCODING_E),


ContentCoding_List contentCoding optional

}
….
}

E.2.2
‘Visible’ test case description

A short description of the test cases shall be made available for System Simulator manufacturers use. This shall be done by using the keywords ‘with’ and ‘extension’ at the end of the test case.
Please Note: This field is for information purposes in the SS only
EXAMPLE:
Test case description for test case 8.1.
testcase TC_8_1() runs on IMSComponent system SystemInterfaces
      {


TGuard.start;


ts_InitPorts ();


v_Default := activate(ts_DefaultDef());
    
ts_ConfigureIPAddr (px_SS_IPAddr);
    
ts_Preamble(px_BearerInfo, px_SS_IPAddr, px_UE_IPAddr);


ts_Register_Authentication();


ts_Register_SubscribeNotify ();


ts_Postamble(px_BearerInfo);
      } 


with {extension " Description: Test to verify that the UE can correctly register to IMS services when equipped with UICC that contains either both ISIM and USIM applications or only USIM application but not ISIM.  The process consists of sending initial registration to S-SCSCF via the P-CSCF discovered, authenticating the user and finally subscribing the registration event package for the registered default public user identity."}// end testcase TC_8_1
E.2.3
Naming conventions

The following prefixes shall be used when creating new objects in TTCN-3. 
Table E.1: Prefixes used for TTCN-3 objects

	TTCN object
	Case of first character
	Prefix
	Comment

	TTCN Module
	Upper
	IMS_CC
	

	External function
	Upper
	o_
	Note 1

	Function parameters
	Upper
	p_
	

	Functions
	Upper
	ts_
	

	Test Case Selection Expression
	
	
	

	Constant
	Upper
	<NAME IN CAPITALS>
	

	Variable
	Upper
	v_
	Note 2

	General Variable
	Upper
	gv_
	Note 3

	Port Types
	Upper
	-
	

	Port Names
	Lower
	-
	

	Timer
	Upper
	T
	

	General templates
	Upper
	t_
	

	Templates for Config ASPs
	Upper
	c_
	

	Templates for Header types
	Upper
	h[r|s]_
	Note 4

	Templates for Method types
	Upper
	m[b|r|s]
	Note 4

	Templates for XML types
	Upper
	x[r|s]_
	Note 4

	Templates for SDP types
	Upper
	d[b|r|s]_
	

	Test Suite Parameter (PICS)
	Upper
	pc_
	

	Test Suite Parameter (PIXIT)
	Upper
	px_
	

	Test Case
	Upper
	TC_
	Note 5

	NOTE 1:
External functions are the equivalent to test suite operations in TTCN-2.

NOTE 2:
These are local variables, only visible in the functions where they are defined.

NOTE 3:
General variables are those defined within the TTCN-3 components. They are visible to all the functions run in the component.

NOTE 4:
Prefix for templates can be followed by the following indicators:

-
‘b’ shall be included in base templates. Normally, templates without the ‘b’ indicator are modified templates from a parent (or base) template. 

-
'r' shall be present to indicate that the object is only used in receive statements (i.e. the template may contain wildcards).

-
‘s’ shall be present to indicate that the object is only used in send statements.

NOTE 5:
Test case names will correspond to the clause in the prose that specifies the test purpose. E.g. TC_8_1. An additional digit may be specified if more than one test case is used to achieve the test purpose. If an additional digit is required, this probably means that the test prose are not well defined.
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