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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part 3 of a multi-part conformance test specification for the 3GPP evolved User Equipment (UE). The specification contains a TTCN3 design frame work and the detailed test specifications in TTCN3 for evolved UE at the UE-E-UTRAN radio interface.

3GPP TS 36.523-1 [1]: "User Equipment (UE) conformance specification; Part 1: Protocol conformance specification".


3GPP TS 36.523-2 [2]: "User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification".


3GPP TS 36.523-3: "Abstract Test Suite (ATS)" (the present document).

1
Scope

The present document specifies the protocol and signalling conformance testing in TTCN3 for the 3GPP UE at the UE-E-UTRAN radio interface.

The following TTCN test specification and design considerations can be found in the present document:

-
the test system architecture

-
the overall test suite structure;

-
the test models and ASP definitions;

-
the test methods and usage of communication ports definitions;

-
the test configurations;

-
the design principles and assumptions;

-
TTCN styles and conventions;

-
the partial PIXIT proforma;

-
the test suites.

The Abstract Test Suites designed in the document are based on the test cases specified in prose (3GPP TS 36.523‑1 [1]). The applicability of the individual test cases is specified in the test ICS proforma specification (3GPP TS 36.523‑2 [1])
The present document is valid for UE implemented according to 3GPP Rel-8 upwards.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 36.523-1: "User Equipment (UE) conformance specification; Part 1: Protocol conformance specification".

[2]
3GPP TS 36.523-2: "User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification".
[3]
3GPP TS 36.508: "Common test environments for User Equipment (UE) conformance testing".

[4]
3GPP TS 36.509: "Terminal logical test interface; Special conformance testing functions".

[5]
3GPP TS 34.123-1: "User Equipment (UE) conformance specification; Part 1: Protocol conformance specification".

[6]
3GPP TS 34.123-2: "User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification".

[7]
3GPP TS 34.123-3: "User Equipment (UE) conformance specification; Part 3: Abstract Test Suite (ATS)".

[8]
3GPP TS 34.108: "Common test environments for User Equipment (UE) conformance testing".

[9]
3GPP TS 34.109: "Terminal logical test interface; Special conformance testing functions".
[10]
3GPP TS 51.010-1: "Mobile Station (MS) conformance specification; Part 1: Conformance Specification".

[11]
3GPP TS 51.010-2: "Mobile Station (MS) conformance specification; Part 2: Protocol Implementation Conformance Statement (PICS) proforma specification".

[12]
3GPP TS 51.010-5: "Mobile Station (MS) conformance specification; Part 5: Inter-RAT (GERAN to UTRAN) Abstract Test Suite (ATS)".
[13]
ES 201 873-1: "The Testing and Test Control Notation version 3; Part 1: TTCN-3 Core Language".

[14]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); "UE Procedures in Idle Mode".
[15]
3GPP TS 36.306 "Evolved Universal Terrestrial Radio Access (E-UTRA); "UE Radio Access Capabilities".

[16]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); "Medium Access Control (MAC) protocol specification".

[17]
3GPP TS 36.322:"Evolved Universal Terrestrial Radio Access (E-UTRA); "Radio Link Control (RLC) protocol specification".

[18]
3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); "Packet Data Convergence Protocol (PDCP) Specification".
[19]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC); Protocol Specification".

[20]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage 3".

[21]
3GPP TS 24.301: "Non-Access-Stratum (NAS) Protocol for Evolved Packet System (EPS); Stage 3".

[22]
3GPP TS 24.303: "Mobility Management based on DSMIPv6; User Equipment (UE) to network protocols; Stage 3".

[23]
3GPP TS 24.304: "Mobility management based on Mobile IPv4; User Equipment (UE) - foreign agent interface; Stage 3".
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
Abbreviation format

<ACRONYM>
<Explanation>

4
LTE/SAE System Architecture & Test Models
4.1
Test system architecture

4.1.1 
General System Architecture
The general system architecture is shown below:
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Figure 4.1.1.1
System architecture
The scope of this document is the TTCN-3 implementation of conformance tests. Specifications and definitions of this document affect the codec and the system adaptor (SA). Test control and logging are out of scope as well as the interface between the TTCN-3 generated code and the system adaptor which can be either standardised TRI or proprietary.

The main assumptions regarding the system architecture are:

TTCN-3 code runs on the host system only:

No TTCN-3 components are downloaded to system simulator HW.
Layer 2 tests (MAC, RLC) are controlled by appropriate configuration primitives in TTCN-3 but neither layer 2 nor parts of it are implemented in TTCN-3; the system simulator performs low layer procedure autonomously but all system simulator implementations shall result in the same test pattern at the air interface.

Proprietary interfaces e.g. instead of the TRI are not considered in the test model.

The timing considerations of the conformance tests shall be supported by appropriate timing information (e.g. system frame number) provided from/to the system simulator rather than by timing measurements in TTCN-3.

4.1.2 Component Architecture

For LTE conformance tests each access technology (RAT) is hosted by a separate TTCN-3 parallel component (PTC): 

LTE

UTRAN

GERAN

Other technologies like 3GPP2 UTRAN

The PTCs are controlled by the TTCN-3 master test component (MTC) which 

is independent from the RAT

may host the upper tester for MMI and AT commands

creates, synchronises and terminates the PTCs

starts and terminates test cases 

The following figure shows this component architecture for a LTE (E-UTRAN) and UTRAN scenario:
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Figure 4.1.2.1
LTE-UTRAN component model

According to this model there are different interfaces to be considered:

MTC – PTC:
common synchronisation of PTCs, 
upper tester primitives

MTC – System Interface: 
upper tester primitives

PTC – PTC:
primitives containing information for IRAT handover
PTC - System Interface:
primitives containing peer-to-peer message,
configuration primitives
4.2
LTE Test Models
4.2.1
Layer 2 Test models

4.2.1.1
MAC test model
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Figure 4.2.1.1 Test model for MAC testing
The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled [since Mandatory] but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

On the SS Side, L1 is configured in normal way. MAC is configured in a special mode, where it does not add any MAC headers in DL and not remove any MAC headers on UL directions respectively. Except for this, the MAC layer shall perform all of its other functions. 

The RLC is configured in transparent mode. Hence with this configuration PDU’s out of SS RLC are same as the SDU’s in it. There is no PDCP configured on SS Side. The ports are directly above RLC.

The PDU’s exchanged between TTCN and SS, shall be the final MAC PDU’s consisting of MAC, RLC and PDCP headers. TTCN code shall take care in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for MAC, RLC and PDCP layers. During testing of Multiple DRB’s on UE side, it shall still be possible to configure only one DRB on SS side with configuration in the figure 4.2.1.1. Multiplexing / de-multiplexing of PDU’s meant/from different DRB’s shall be performed in TTCN.
4.2.1.2
RLC test model

4.2.1.2.1
RLC UM test model
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Figure 4.2.1.2: Test model for RLC UM testing
The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled [since Mandatory] but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

On the SS Side, L1 and MAC are configured in normal way. They shall perform all of their functions. There is no PDCP configured on SS side. The ports are directly above RLC.

The RLC is configured in special UM mode, with no header manipulation. It shall be possible to configure this special mode independently in UL and DL directions. When configured in special mode, SS shall not add RLC UM header [DL] and remove RLC UM Header [UL]. RLC state variables shall be maintained by SS RLC layer. It shall be possible for SS RLC to update RLC state variables based on the PDU’s in both directions, even though headers are not added/removed. Also, it shall be possible to read or set the RLC internal state variables, by control primitives defined.

The PDU’s exchanged between TTCN and SS, shall be the final RLC UM PDU’s consisting of RLC UM, PDCP headers. TTCN code shall take care in DL of building RLC headers and PDCP headers and in UL handle RLC [if configured] and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for PDCP and partially for RLC, if needed. 
4.2.1.2.2
RLC AM test model
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Figure 4.2.1.2 Test model for RLC AM testing
The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled [since Mandatory] but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

On the SS Side, L1 and MAC are configured in normal way. They shall perform all of their functions. There is no PDCP configured on SS side. The ports are directly above RLC.

The RLC is configured in special AM mode, with no header manipulation. It shall be possible to configure this special mode independently in UL and DL directions. When configured in special mode, SS shall not add RLC AM header [DL] and remove RLC AM Header [UL]. RLC state variables shall be maintained by SS RLC layer. It shall be possible for SS RLC to update RLC state variables based on the PDU’s in both directions, even though headers are not added/removed. SS RLC shall take care of ACK/NACK and RLC control status PDU transmission and reception. Also, it shall be possible to read or set the RLC internal state variables, by control primitives. 

The PDU’s exchanged between TTCN and SS, shall be the final RLC UM PDU’s consisting of RLC UM, PDCP headers. TTCN code shall take care in DL of building RLC headers and PDCP headers and in UL handle RLC [if configured] and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for PDCP and partially for RLC, if needed. 
4.2.1.3
PDCP test model

4.2.1.3.1
PDCP ROHC test model
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Figure 4.2.1.3.1Test model for PDCP ROHC testing
The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled and ROHC is configured.

On the SS Side L1, MAC and RLC are configured in normal way. They shall perform all of their functions. The ports are above PDCP.

The PDCP is configured in special mode, with no header manipulation. Ciphering is configured in both directions. ROHC is configured in DL direction only. UL ROHC feedback can be injected by control ASP. It shall be possible to configure ‘no header manipulation’ mode independently in UL and DL directions. When configured in special mode, SS shall not add PDCP header [DL] and remove PDCP Header [UL]. PDCP state variables shall be maintained by SS PDCP layer. It shall be possible for SS PDCP to update state variables based on the PDU’s in both directions, even though headers are not added/removed. Also, it shall be possible to read or set the PDCP internal state variables, by control primitives.

4.2.2
RRC test model
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Figure 4.2.2.1 Test model for RRC testing
The UE is configured in normal mode. On UE side Ciphering/Integrity [PDCP and NAS] is enabled and ROHC is configured.

On the SS Side L1, MAC, RLC and PDCP are configured in normal way. They shall perform all of their functions. For SRB0 the DL port is above PDCP [integrity configured] and UL port is above RLC. For SRB1 the port is above RRC and NAS emulator. For SRB2 and DRB ports are above PDCP. PDCP Ciphering/Integrity is enabled and ROHC is configured on SS Side. NAS integrity/Ciphering is enabled.

The RRC/NAS emulator on SS side for SRB1 shall provide the Ciphering and integrity functionality for the NAS messages. In UL direction, SS shall separate NAS and RRC messages and report RRC messages in RRC PCO and after integrity pass and deciphering report NAS message on NAS PCO for SRB1, with same timing control information. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering for NAS messages. The presence of ‘flag’ in RRC message shall make SS RRC and NAS emulator wait for embedded NAS message to be received.
4.2.3 DRB test model
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Figure 4.2.3 Test model for DRB testing
The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. Ciphering and/or ROHC is configured on UE side.

On the SS Side L1, MAC, RLC and PDCP are configured in normal way. They shall perform all of their functions. The ports are above PDCP. Ciphering is enabled and ROHC is configured on SS Side.

SS shall send in DL all PDU’s received from different RB’s but with same timing control information in one MAC PDU and in one TTI. SS on configuration, shall report the UL TB sizes used.
4.3
SAE Test Model
For SAE testing, the model defined in 4.2.2 for RRC testing is applicable in general. In few test cases [e.g. Registration] which do not configure DRB, the DRB part in the model is not applicable.
4.4
Inter RAT Test Model

4.4.1
LTE –UTRAN Inter RAT Test Model
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Figure 4.4.1 Test model for Inter RAT LTE-UTRAN testing

The model consists of dual protocol stack one for LTE and one for UTRAN. The TTCN implementation for LTE and UTRAN functionalities will be in separate Parallel Test Components. SS LTE part is same as the model defined in 4.2.2 for RRC testing.

SS UTRAN part consist of L1, MAC, RLC and PDCP[ IF PS user RB established only], are configured in normal mode. They shall perform all of their functions normally. Ciphering is enabled and shall be performed in RLC [AM/UM] and MAC[TM RLC]. Integrity is enabled, and SS shall provide RRC emulator for integrity protection calculation and checking and ‘Direct transfer’ adaptation. ROHC can be optionally enabled if PS RB is established. Ports are above RLC [CS RAB and SRB0], PDCP [PS RAB] and RRC Emulator [SRB1 to SRB4].
The UE is configured in normal mode. Ciphering/Integrity [PDCP and NAS] is enabled and ROHC is configured in LTE. Ciphering is enabled in GERAN.

4.4.2 LTE –GERAN Inter RAT Test Model
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Figure 4.4.2 Test model for Inter RAT LTE-GERAN testing
The model consists of dual protocol stack one for LTE and one for GERAN. The TTCN implementation for LTE and GERAN functionalities will be in separate Parallel Test Components. SS LTE part is same as the model defined in 4.2.2 for RRC testing.

SS GERAN model for GPRS consist of L1, MAC/ RLC and LLC, configured in normal mode. SNDCP may also be configured. They shall perform all of their functions normally. Ciphering is enabled and shall be performed in LLC. Ports are above RLC [GRR messages], LLC [NAS and Data] and SNDCP [User Data].
SS GERAN model for GSM consist of L1, L2 [MAC/ RLC], configured in normal mode. They shall perform all of their functions normally. Ciphering is enabled and shall be performed in L1. Ports are above L2.

The UE is configured in normal mode. Ciphering/Integrity [PDCP and NAS] is enabled and ROHC is configured in LTE. Ciphering is enabled in GERAN.

4.4.3
LTE –CDMA2000 Inter RAT Test Model

5
Test Interfaces

6
ASP Specifications

6.1
General Requirements and Assumptions

The following common requirements affect ASP definitions:

The definition of ASPs shall have no impact on the common system architecture or on the performance
The codec implementation is out of scope of this document

For peer-to-peer PDUs contained in an ASP encoding rules need to be considered acc. to the respective protocol:

ASN.1 BER and PER

Tabular notation for NAS PDUs or layer 2 data PDUs

There are no encoding rules being defined for top level ASP definitions and information exchanged between the test executable and the system adaptor (SA) only. Instead encoding depends on implementation of the codec and the SA.
There are no encoding rules being defined for ASPs between TTCN-3 components. This is implementation dependent.

Info elements defined in the protocol specifications (e.g. RRC) shall be re-used in configuration ASPs as far as possible.

7
Test Methods & Design Considerations
8
MMI and EMI Commands

9
PIXIT Performa
Annex <A> (normative):
Abstract Test Suites (ATS)
Annex <B> (informative):
Style Guides
B.1
Introduction

This annex is based on the style guide given in TS 34.123-3 annex E but the language for UE conformance tests is TTCN-3. 

B.2
General Requirements for TTCN-3 Implementations

The TTCN-3 implementation for UE conformance tests shall be based on the following general design considerations:

Even though it is not reflected in TTCN-3 anymore in UE conformance tests ASPs and PDUs will still be distinguished. This has impact on type definitions and naming conventions.

Since most of the constraints in UMTS conformance tests are either used for sending only or used for receiving only, in general templates for UE conformance tests shall be separated for sending and receiving.

The purpose of the test case implementation is conformance testing.

The common RAN5 approval process needs to be considered.

The TTCN-3 implementation for UE conformance tests shall fulfil the following requirements:

The implementation shall

follow ETSI ES 201 873-1 (TTCN-3 Core Language) and ETSI ES 201 873-4 (TTCN-3 Operational Semantics)
be independent from interface specifications like TRI (ETSI ES 201 873-5) and TCI (ETSI ES 201 873-6) as well as from proprietary approaches

not use or rely on tool dependent features

support maintainability and extendibility

follow the naming conventions as defined below

Further requirements:

Usage of external functions should be avoided.

Type definitions: 
Existing ASN.1 type definitions contained in protocol specifications are imported from the respective standards. All other type definitions shall be done within TTCN-3.
B.3
Naming Conventions

Even though being used for TTCN-3 the naming conventions provided in this document are mainly backward compatible to TTCN-2 as defined in TS 34.123-3.

B.3.1
Prefixes and Restrictions for TTCN-3 Objects

Table B.3.1: Prefixes used for TTCN-3 objects

	TTCN object
	Initial Letter
	Prefix
	Comment

	TTCN module
	upper case
	(none)
	

	function parameter
	upper case
	p_
	

	function running on a component 
	upper case
	ts_
pr_

po_

lt_
	test step

preamble

postamble

local function (tree) not to be used by other modules

	function independent from component

(no “runs on”)
	upper case
	f_

lf_
	common function not related to a component

local function not to be used by other modules

	altstep
	upper case
	alt_
	(including defaults)

	test case selection expression
	
	
	name as specified in 36.523-2 shall be used

	global constant
	upper case
	tsc_
	(note 1) 

	local constant
	
	
	upper case letters only

	local enumerated values
	
	
	upper case letters only

	local type definition
	upper case
	type_
	

	global non-protocol type definition
	upper case
	type_
	e.g. for coordination messages

	local variable
	upper case
	v_
	

	global (component) variable
	upper case
	gv_
	(note 2)

	port type
	upper case
	
	

	port name
	upper case
	
	

	local timer
	upper case
	t_
	

	global (component) timer
	upper case
	gt_
	(note 2)

	ASP template
	upper case
	cas_

car_
	send ASP

receive ASP

	PDU template
	upper case
	cs_

cds_

cr_

cdr_
	send PDU

modified (derived) send PDU

receive PDU

modified (derived) receive PDU

(note 3)

	CM template
	upper case
	cms_

cmr_
	send coordination message

receive coordination message

	template
(neither ASP nor PDU nor CM)
	upper case
	cs_

cds_

cr_

cdr_

crs_
	send template

modified (derived) send template

receive template

modified (derived) receive template
templates for IEs used in both direction (note 5)

	test suite parameter (PICS)
	upper case
	pc_
	

	test suite parameter (PIXIT)
	upper case
	px_
	

	test case
	
	tc_
	(note 4)

	NOTE 1: 
global constants may be defined differently in imported modules
(e.g. without any prefix and with lower case initial letter)

NOTE 2:
Global variables or timers are those defined within the TTCN-3 components. They are visible to all the functions run in the component.

NOTE 3:
base template may have a second prefix:

508: PDU as defined in TS 36.508

108: PDU as defined in TS 34.108
NOTE 4:
Test case names will correspond to the clause in the prose that specifies the test purpose. E.g. tc_8_1. 
NOTE 5:
applicable only if exactly the same content is used in send and receive direction and this is expected for future extensions also


B.3.4
Identifiers consisting of more than one Name
When identifiers are a concatenation of several words the words shall start with capital letters:

e.g.:. "px" + "Cell" + "A" + "Cell" + "Id" -> px_CellACellId.

Further details are described in TS 34.123-3 annex E.2.1.

B.4
Implementation Issues

B.4.1 
Control Part 

Even though the control part may not be used in a test campaign but be overruled by the test management system it is used to provide the following information:

All test cases contained in the test suite

For each test case: 

Test case selection expression

Guard time 
Note: there is no need to explicitly use a guard timer within a test case; the guard time parameter of TTCN-3 execute shall be used instead.

For maintenance reasons it shall be possible to generate the control part automatically by an appropriate tool. 

B.4.2 
Top Level Test Case Definitions

The top level test case definitions run on the MTC exclusively. The tasks of these test case definitions are generally the same for each test case:

Create PTCs

Connect PTCs

Start PTCs

Wait for PTCs having finished 

Additionally the MTC may host the upper tester but this is left open to implementation.

( For maintenance reasons it shall be possible to generate the top level test case definitions defined for the MTC automatically by an appropriate tool. To achieve this, the name of a function to be started on particular PTC need derived from the test case name: 
e.g. the function for PTC_A in testcase tc_XX_YY_ZZ shall be tc_XX_YY_ZZ_PTC_A

B.4.3 
Inter Component Communication

Communication between PTCs or PTCs and the MTC can be done by messages or by build-in mechanisms as done and kill. For maintenance reasons and extendibility the inter component communication shall be encapsulated by TTCN-3 implementation.

B.4.4 
Encoding Information

For UE conformance tests several encoding rules need to be applied by the TTCN-3 codec. Even though the codec is out of scope of this document there are aspects with impact on TTCN-3 implementation depending on different type definitions:

	Type definitions
	Encoding

	ASN.1 types used for RRC signalling
	ASN.1 PER

	ASN.1 types used by NAS protocols 
	ASN.1 BER

	NAS types
	Tabular notated

	User domain PDUs
	Direct encoding

	GERAN CSN.1 types 
	CSN.1: L|H rules to be applied by the codec

	TTCN-3 types not used at the air interface:

Configuration of system simulator

Coordination between components

Types used internally in TTCN-3
	(no specific encoding required)


Encoding information may be provided and supported in TTCN-3 by grouping of type definitions and using the encode attribute. 

B.4.5 
Verdict Assignment

In general the following rules shall be applied:

	Verdict
	

	Pass
	shall be assigned for each step defined in the prose of the test case

	Fail 
	shall be assigned due to unexpected behaviour in the body of a test case

	Inconc
	shall be assigned due to unexpected behaviour outside the body of a test case or in case of TTCN-3 programming errors 
(e.g. missing case in select statement)


B.4.6 
Default Behaviour

As experience from UMTS conformance tests there shall be one standard default behaviour for each component.

The following rules shall be applied:

The standard default behaviour is activated during initialisation of the respective component.
In normal cases a TTCN writer does not need to care about the default.

In general there is only one default behaviour activated (i.e. the standard default behaviour)

The standard default behaviour shall cover all ports and timers of the component

Whenever possible deviations from the standard default behaviour shall be implemented locally rather than by introducing a new default behaviour
If for exceptional cases the standard default behaviour needs to be replaced by another default behaviour or another default behaviour needs to be activated on top, the TTCN writer is responsible 

to avoid side effects 

to restore the standard behaviour

B.4.7
Templates for Sending and Receiving

Templates used for sending and receiving shall be separated in general:

A template shall be either for sending or for receiving; this shall be reflected in the prefix of the identifier

Send templates shall use no receive templates and vice versa

All parameters of a send template shall be restricted to

value

value or omit 

All parameters of receive templates shall allow wildcards:

unrestricted template parameters 

template parameters restricted to be present

this shall be applied even when it is not necessary for a current implementation to be prepared for future usage.

Note: As an exception of the above rules to improve maintainability templates for IEs may be defined for both directions. This shall only be applied if it is clear, that sending and receiving will still use the same content in future extensions and for receiving no matching pattern will be necessary. Templates defined for both directions shall have a special prefix (see above).

B.4.8
Logging

In general no explicit log statements shall be used. As an exception log may be used to report unexpected situations in TTCN-3 like fatal programming error.
B.5
Modularisation

Even though there are no specific rules how to apply modularisation in general some principles can be defined:

Maintainability and extendibility
Maintainability and extendibility are essential for definition of the modular structure.

Granularity of modules
Cyclic imports are forbidden in TTCN-3; this has impact on the extendibility:
( The granularity of modules shall not be too small.
Too big modules are hard to handle and may cause increase of compilation time: 
( The granularity of modules shall not be too rough.
Note: These are only vague principles since there is no way to define what small or huge modules are.

General module structure
The following modularisation can be applied independent from the internal structure:

Type definitions: TTCN-3, ASN.1

Component definitions

Common Templates: component dependent, component independent

Common behaviour: MTC, PTCs

Test case specific templates

Test case specific behaviour

Whether or how these module groups can further be sub-divided is implementation dependent and therefore out of scope of this document.
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