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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.

The present document is part 3 of a multi-part deliverable covering the 5G System (5GS) User Equipment (UE) protocol conformance specification, as identified below: 

-
3GPP TS 38.523-1 [8]: "5GS; User Equipment (UE) conformance specification; Part 1: Protocol ".

-
3GPP TS 38.523-2 [9]: "5GS; User Equipment (UE) conformance specification; Part 2: Applicability of protocol test cases ".

-
3GPP TS 38.523-3: "5GS; User Equipment (UE) conformance specification; Part 3: Protocol Test Suites" (the present document).
1
Scope

The present document specifies the protocol and signalling conformance testing in TTCN-3 for the 3GPP UE connecting to the 5G System (5GS) via its radio interface(s).

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 Test Suites designed in the document are based on the test cases specified in prose in 3GPP TS 38.523‑1 [8]. The applicability of the individual test cases is specified in 3GPP TS 38.523‑2 [9].

The present document is valid for TTCN development for 5GS UE conformance test according to 3GPP Releases starting from Release 15 up to the Release indicated on the cover page of the present document.

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 TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
ISO/IEC 9646-1: "Information technology - Open Systems Interconnection - Conformance testing methodology and framework - Part 1: General concepts".

[3]
ISO/IEC 9646-7: "Information technology - Open systems interconnection - Conformance testing methodology and framework - Part 7: Implementation Conformance Statements".

[4]
ETSI ES 201 873: "Methods for Testing and Specification (MTS); The Testing and Test Control Notation version 3".

[5]
3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment".

[6]
3GPP TS 38.508-2: "5GS; User Equipment (UE) conformance specification; Part 2: Common Implementation Conformance Statement (ICS) proforma".

[7]
3GPP TS 38.509: "5GS; Special conformance testing functions for User Equipment (UE)".

[8]
3GPP TS 38.523-1: "5GS; User Equipment (UE) conformance specification; Part 1: Protocol".
[9]
3GPP TS 38.523-2: "5GS; User Equipment (UE) conformance specification; Part 2: Applicability of protocol test cases".

[10]
3GPP TS 36.508: "Common test environments for User Equipment (UE) conformance testing".

[11]
3GPP TS 36.509: "Terminal logical test interface; Special conformance testing functions".

[12]
3GPP TS 36.523-3: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 3: Test suites".

[13]
3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".

[14]
3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification".

[15]
3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification".

[16]
3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".

[17]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC); Protocol Specification".

[18]
3GPP TS 24.301: "Non-Access-Stratum (NAS) Protocol for Evolved Packet System (EPS); Stage 3".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

In addition for the purposes of the present document, the following terms, definitions, symbols and abbreviations apply:

-
such given in ISO/IEC 9646-1 [2] and ISO/IEC 9646-7 [3]

NOTE:
Some terms and abbreviations defined in [2] and [3] are explicitly included below with small modification to reflect the terminology used in 3GPP.

Implementation eXtra Information for Testing (IXIT): A statement made by a supplier or implementer of an UEUT which contains or references all of the information (in addition to that given in the ICS) related to the UEUT and its testing environment, which will enable the test laboratory to run an appropriate test suite against the UEUT.

IXIT proforma: A document, in the form of a questionnaire, which when completed for an UEUT becomes an IXIT.

Protocol Implementation Conformance Statement (PICS): An ICS for an implementation or system claimed to conform to a given protocol specification.

Protocol Implementation eXtra Information for Testing (PIXIT): An IXIT related to testing for conformance to a given protocol specification.

3.2
Symbols

No specific symbols have been identified so far.

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. 

ASP
Abstract Service Primitive

ATS
Abstract Test Suite

EN-DC
E-UTRA-NR Dual Connectivity

EPC
Evolved Packet Core

ICS
Implementation Conformance Statement

IUT
Implementation Under Test

IXIT
Implementation eXtra Information for Testing

LSB
Least Significant Bit

MSB
Most Significant Bit

RAT
Radio Access Technology

SS
System Simulator

TC
Test Case

UT
Upper Tester

4
Test system architecture

4.1
General system architecture

The architecture specified in TS 36.523-3 [12] subclause 4.1.1 applies to the present document.

4.2
Component architecture

The architecture specified in TS 36.523-3 [12] subclause 4.1.2 applies to the present document, with NR RAT as another separate TTCN-3 parallel component.

5
Test models

5.1
EN-DC

5.1.1
Layer 3

Editor’s note:
Split SRB / split bearer is not considered in the present version of the specification. 
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Figure 5.1.1-1: Test model for EN-DC Layer3 testing

The UE is configured in normal mode. On the UE side Ciphering and Integrity (PDCP and NAS) are enabled and ROHC is not configured. 

On the SS Side L1, MAC and RLC (EUTRA/NR) and PDCP (EUTRA/NR) are configured in normal way and shall perform all their functions.  SRB0, 1 & 2 are configured only in EUTRA.  For SRB0 the DL and UL port is above RLC.  For SRB1 and SRB2 the port is above/below the EUTRA RRC and NAS emulator, which is implemented as a parallel test component. For DRB, the port is above PDCP. PDCP Ciphering/Integrity is enabled. NAS integrity/Ciphering is enabled.

NOTE:
PDCP (EUTRA/NR) is always configured in the EUTRA PTC for SRB1 & 2. 

The EUTRA RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and Integrity functionality for the EPS NAS messages. In UL direction, SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering for NAS messages.

SRB3 is connected directly to the SRB port in the NR PTC/dummy NR RRC/NAS emulator.

5.1.2
Layer 2

FFS

6
System interface

6.1
Upper tester interface

The Upper Tester (UT) interface is the same as specified in TS 36.523-3 [12] clause 5. 

6.2
Abstract system primitives

6.2.1
Introduction

The present subclause 6.2 specifies the abstract system primitives (ASPs) used on the system interface to configure and control the SS.

6.2.2
General requirements and assumptions

The requirements and assumptions specified in TS 36.523-3 [12] subclause 6.1 apply to the present document. 

6.2.3
E-UTRAN ASP definitions

Please refer to TS 36.523-3 [12] subclause 6.2. 

6.2.4
NR ASP definitions

FFS

7
Test methods and design considerations

7.1
Common aspects

7.1.1
Introduction

Subclause 7.1 specifies test methods and design considerations that are common to all 5GS deployment options. 

7.1.2
Physical layer aspects

FFS

7.1.3
System information

TTCN provides the MIB message to the SS as a structured ASN.1 type using a control ASP (NR_SYSTEM_CTRL_REQ). The SS shall: 

-
set the systemFrameNumber in the MIB to the 6 MSBs of the current SFN. A dummy value is provided by TTCN. The SS shall convey the 4 LSBs of the current SFN in the PBCH transport block. The SS shall fulfil current SFN mod 80 = 0. 

-
encode the MIB ASN.1 message as specified in Table 8.1-1. 

-
transmit the encoded MIB message periodically as specified in TS 38.331 [16]. For each transmission, the SS shall update systemFrameNumber value as specified above.

7.2
EN-DC

7.2.1
Introduction

Subclause 7.2 specifies test methods and design considerations that are specific to EN-DC.

7.2.2
Physical layer aspects

FFS

7.2.3
System information

For EN-DC only MIB is configured and broadcast. SIB1 (RMSI) and Other SI are not configured.

8
Other SS requirements with TTCN-3 impact

8.1
Codec requirements

The SS shall comply to the requirements specified in TS 36.523-3 [12] subclause 8.1. In addition, the SS shall also comply to the codec requirements specified in Table 8.1-1.

Table 8.1-1: Codec requirements

	Type definitions
	Codec requirements
	Encoding rule in TTCN-3

	NR ASN.1 types used for RRC signalling
	shall comply to TS 38.331 [16] subclause 8.3
	UNALIGNED_PER_OctetAligned


8.2
External function definitions

The SS shall implement the external functions specified in TS 36.523-3 [12] subclause 8.2. 

9
IXIT proforma

9.1
Introduction

The partial IXIT proforma contained in the present document is provided for completion, when the related Abstract Test Suite(s) is(are) to be used against the Implementation Under Test (IUT).

The completed partial IXIT will normally be used in conjunction with the completed ICS, as it adds precision to the information provided by the ICS.

9.2
E-UTRA and EPC PIXIT

The PIXITs are specified in TS 36.523-3 [12] subclause 9.1. 

9.3
NR and 5GC PIXIT 

Table 9.3-1: NR PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ENDC_BandCombination
	ENDC_BandCombination_Type
	DC_1A_n28A
	
	Band combination for EN-DC test case


10
Postambles

10.1
Introduction

The purpose of the present clause 10 is to specify the postambles used to bring the UE to a well-defined state regardless of the UE state at the termination of main test body or of the SS conditions and values of the system information inherited from the test.

10.2
EN-DC

The postambles specified in TS 36.523-3 [12] subclause 10.3 are also applicable to EN-DC test cases. 

Annex A (normative):
Test Suites

This annex references the approved Test Suites, which accompany the present document. The Test Suites have been produced using the Testing and Test Control Notation version 3 (TTCN-3) according to ES 201 873 [4].

A.1
Baseline of specifications

Table A.1-1 lists the core specifications and test specifications, which the delivered Test Suites are based upon.

Table A.1-1: References of the test and Core specifications

	Type
	Specification
	Release
	Version

	Core specifications
	TS 38.321 [13]
	Note 1
	Note 2

	
	TS 38.322 [14]
	Note 1
	Note 2

	
	TS 38.323 [15]
	Note 1
	Note 2

	
	TS 36.331 [17]
	Note 1
	Note 2

	
	TS 38.331 [16]
	Note 1
	Note 2

	
	TS 24.301 [18]
	Note 1
	Note 2

	Test specifications
	TS 36.508 [10]
	Note 1
	Note 2

	
	TS 36.509 [11]
	Note 1
	Note 2

	
	TS 38.508-1 [5]
	Note 1
	Note 2

	
	TS 38.508-2 [6]
	Note 1
	Note 2

	
	TS 38.509 [7]
	Note 1
	Note 2

	
	TS 38.523-1 [8]
	Note 1
	Note 2

	
	TS 38.523-2 [9]
	Note 1
	Note 2

	NOTE 1:
Latest release available, up to the release number of the present document.

NOTE 2:
Latest version available, up to the version number of the present document.


A.2
5GS Test Suites

There is no approved Test Suite in the present version of the present document.

Annex B (informative):
Style guide

B.1
Introduction

The style guide specified in TS 36.523-3 [12] Annex B applies to the present document. 

Annex C (informative):
Design principles

C.1
Introduction

The design principles specified in TS 36.523-3 [12] Annex B apply to the present document. 

Annex D (normative)
TTCN-3 definitions

D.0
Introduction

The present Annex D specifies the TTCN-3 type definitions used at the system interface to configure and control the SS.

In case of discrepancy between the content of the present Annex D and the equivalent TTCN-3 definitions / semantic requirements found in the TTCN modules provided as attachments to the present specification, the latter shall take precedence. 

NOTE:
This annex is automatically generated from the TTCN-3 modules provided as attachment to the present specification and containing the listed TTCN-3 type definitions, 

FFS
Annex E (informative):
Change history
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