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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 4 of a multi-part conformance test specification. The specification contains a TTCN-3 design frame work and the detailed test specifications in TTCN-3 for the UE:

LTE positioning at the LTE-Uu interface and 

A-GNSS at the UTRA Uu interface.

The present document is part 4 of a multi-parts TS:


3GPP TS 36. 571-1: Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 1: Terminal conformance.


3GPP TS 36. 571-2: Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol conformance.


3GPP TS 36. 571-3: Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 3: Implementation Conformance Statement (ICS).

3GPP TS 37. 571-4: Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 4: Test suites.

3GPP TS 37. 571-5: Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 5:  Test scenarios and assistance data.

1
Scope

The present document specifies the protocol and signalling conformance testing in TTCN-3 for the UE:

LTE positioning at the LTE-Uu interface and 
A-GNSS at the UTRA Uu interface.

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

Test system architecture;

Test models and ASP definitions;

Test methods and usage of communication ports definitions;

Test configurations;

Design principles and assumptions;

TTCN styles and conventions;

Partial PIXIT proforma;

Test suites in TTCN-3.

The Test Suites designed and implemented in the present document are based on the test specifications in prose in 
3GPP TS 36.571‑2 [3];
3GPP TS 34.123-1 [8].
The applicability of the individual test cases is specified in the test ICS proforma specification in

3GPP TS 36.571‑3 [4];
3GPP TS 34.123-2 [9].
The present document is valid for UE implemented according to 3GPP Rel-8 and later releases.

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]
3GPP TS 36. 571-1: Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 1: Terminal conformance.
[3]
3GPP TS 36. 571-2: “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol conformance”.

[4]
3GPP TS 36. 571-3: “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 3:  Implementation Conformance Statement (ICS)”.
[5]
3GPP TS 37. 571-5: “Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 5: Test scenarios and assistance data”.

[6]
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”.

[7]
3GPP TS 36.508: "Common test environments for User Equipment (UE) conformance testing".
[8]
3GPP TS 34.123-1: "User Equipment (UE) conformance specification; Part 1: Protocol conformance specification".

[9]
3GPP TS 34.123-2: "User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification".

[10]
3GPP TS 34.123-3: "User Equipment (UE) conformance specification; Part 3: Abstract Test Suite (ATS)".

[11]
3GPP TS 34.108: "Common test environments for User Equipment (UE) conformance testing".

[12]
3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[13]
3GPP TS 24.301: "Non-Access-Stratum (NAS) Protocol for Evolved Packet System (EPS); Stage 3".
[14]
3GPP TS 25.331: "Radio Resource Control (RRC) protocol specification".
[15]
3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification; Formats and coding".

[16]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[17]
ITU-T Recommendation X.880: "Information Technology - Remote Operations: Concepts, Model and Notation".

[18]
ITU-T Recommendation Q.773: "Signalling System No. 7 - Transaction Capabilities Formats and Encoding". 
[19]
ETSI ES 201 873-1: "Methods for Testing and Specification (MTS); The Tree and Tabular Combined Notation version 3; Part 1: TTCN-3 Core Language".

[20]
ETSI ES 201 873-4: "Methods for Testing and Specification (MTS); The Testing and Test Control Notation version 3; Part 4: TTCN-3 Operational Semantics".

[21]
ETSI ES 201 873-5: "Methods for Testing and Specification (MTS); The Testing and Test Control Notation version 3; Part 5: TTCN-3 Runtime Interface (TRI)".

[22]
ETSI ES 201 873-6: "Methods for Testing and Specification (MTS); The Testing and Test Control Notation version 3; Part 6: TTCN-3 Control Interface (TCI)".

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] apply.

3.2
Symbols

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] apply.

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply.

ASP
Abstract Service Primitive
4
System architecture and test models
4.1
Test system architecture

4.1.1
General system architecture

Refer to 3GPP TS 36.523-3 [6] clause 4.1.1.
4.1.2 Component architecture

Each access technology (RAT) is hosted by a separate TTCN-3 parallel component (PTC):

E-UTRA PTC,
UTRA PTC.

The satellite simulator commands are hosted in a Satellite PTC which

Controls the SS Satellite Simulator.
The PTCs are controlled by the TTCN-3 master test component (MTC) which:

Is independent from the RAT,
Hosts the upper tester for MMI and AT commands,
Creates, synchronises and terminates the PTCs,
Starts and terminates test cases.

Figure 4.1.2-1 shows this component architecture for an E-UTRA and UTRA scenario.
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Figure 4.1.2-1: Component architecture for an E-UTRA and UTRA scenario

The PTCs are allocated according to the following principles:

For LTE positioning tests cases, the E-UTRA and Satellite PTCs are created,
For LTE positioning CS fallback test cases, E-UTRA, UTRA and satellite PTCs are created,
For UTRA A-GNSS test cases, the UTRA and satellite PTCs are created.
4.1.2.1
Interfaces
A number of interfaces are taken into consideration.
MTC - PTC:

Common synchronisation of PTCs,
Satellite simulator command/data coordination messages,
Upper tester primitives.

MTC - System Interface:

Upper tester primitives.

MTC via Satellite PTC– Satellite Simulator:

Satellite simulator command and data primitives,
Editor note: Satellite PTC is FFS.

PTC - PTC:

Primitives containing information for IRAT handover.

PTC - System Interface:

Primitives containing peer-to-peer message,
Configuration primitives. 
4.2 Test model

In order to perform the LTE positioning and A-GNSS tests, the Satellite Simulator shall have two basic functional unites:

Satellite simulator generating and broadcasting satellite signals,
Assistance data source storing the data associated with the pre-defined GPS and GNSS test scenarios (Ref. to 3GPP TS 37.571-5[5]).

4.2.1
LTE GNSS test model

<FFS>


4.2.2
UTRA A-GNSS test model
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Figure 4.2.3-1:
UTRA Test model for A-GNSS testing

The A-GNSS test model consists of an SS UTRAN protocol stack and a satellite simulator. The SS UTRA emulation part is the same as the model defined in 3GPP TS 36.523-3 [6] clause 4.4.1.

The UE is configured in normal mode. Ciphering and Integrity (RRC) are enabled. The tests are performed on C-Plane.
The ASPs at Sat Port are used to:
Load a pre-defined test scenario into the satellite simulator,
Start or stop generating and broadcasting satellite signals from the satellite simulator,
Retrieve the GPS and GNSS assistance data from assistance data source. 
Under the ASP commands, the upper tester loads or re-loads pre-defined GPS or GNSS test scenario to the satellite simulator. The generated satellite signals shall simulate the A-GPS and A-GNSS environment as specified in 3GPP TS 34.123-1[8] clause 17.2.1.2.
The SS also sends the GPS or GNSS assistance data to the UE through RRC signalling to facilitate the UE acquiring and tracking satellites. Such assistance data shall be consistent to within (2 seconds with the satellite signals generated (Ref. to 3GPP TS 34.123-1[8] clause 17.2.1.2.).

The assistance data source shall provide the assistance data consistent to +1/-0 second with the GPS or GNSS test scenario currently running in the satellite simulator (i.e. the data shall be up to 1 second in advance of the scenario); this allows for a further 2 seconds of latency in the SS. In case multiple satellite systems are configured in a test, the assistance data are requested or retrieved in a single ASP command for all satellite systems.
The UE positioning services are encoded in a TCAP [18] ROSE component [17] of the facility information element [16] in the Supplement Service [15] conveyed in the NAS messages. The facility information element is encoded in BER in TTCN.
4.2.3
E-UTRA-UTRA CS fallback test model

<FFS>
4.2.4
OTDOA test model

<FFS>
4.2.5
ECID test model

<FFS>

5
Upper Tester Interface

Refer to 3GPP TS 36.523-3 [6] clause 5. 

<FFS>
6
ASP specifications

The E-UTRAN and UTRAN ASP definitions are specified according to 3GPP TS 36.523-3 [6] clause 6.

The satellite simulator ASP definitions are documented in Annex C.

7
IXIT Proforma

<FFS>
Annex A (normative):
Test Suites

This annex contains the approved TTCN Test Suites. The test suites have been produced using the Testing and Test Control Notation version 3 (TTCN3) according to ES 201 873-1 [19].

A.1
Baseline of specifications

Table A.1 shows the baseline of the relevant cores specifications and the test specifications which the delivered TTCN test suites are referred to.

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

	Core specifications baseline
	3GPP TS 36.355 [12]

	
	3GPP TS 24.301 [13]

	
	3GPP TS 25.331 [14]

	Test specifications
	3GPP TS 36.571-2 [3]

	
	3GPP TS 36.571-3 [4]

	
	3GPP TS 37.571-5 [5]

	
	3GPP TS 36.508 [7]

	
	3GPP TS 34.123-1 [8]

	
	3GPP TS 34.123-2 [9]

	
	3GPP TS 34.108 [11]


The Test Suite in TTCN3 is contained in multiple ASCII files which accompany the present document.

A.2
E-UTRA LTE positioning Test Cases

The following table lists all approved test cases. An “X” in columns FDD or TDD indicates the test case approved for the respective variant.

Table A.2: E-UTRA LTE positioning TTCN test cases

	Test case
	Description


	FDD
	TDD

	
	
	
	


A.3
UTRA A-GNSS Test Cases

The following table lists all approved test cases. An “X” in columns FDD or TDD indicates the test case approved for the respective variant.
Table A.2: UTRA A-GNSS TTCN test cases

	Test case
	Description


	FDD
	TDD

	
	
	
	


Annex B (informative): 
A-GNSS ASN.1 module

Refer to 3GPP TS 34.123-3 [10] annex H.

Annex C : 
Reserved for future use
Annex D (informative): 
Positioning System Simulator ASP Definitions in TTCN-3
D.1
PosSystem_ASP_TypeDefs

D.1.1
PosSystem_Load_Scenario

Load scenarios follow TS 37.571-5

PosSystem_Load_Scenario: Basic Type Definitions

	TTCN-3 Basic Types

	ScenarioNumber_Type
	integer
	


PositioningScenario_Type

	TTCN-3 Union Type

	Name
	PositioningScenario_Type

	Comment
	

	LTE_Positioning
	ScenarioNumber_Type
	Reference to TS 37.571-5

	AGNSS
	ScenarioNumber_Type
	Reference to TS 37.571-5


D.1.2
PosSystem_Retrieve_Data

D.1.2.1
SatSystem_Retrieve_UTRAN_Data

UTRAN_GPS_AssistanceDataRequest_Type

	TTCN-3 Record Type

	Name
	UTRAN_GPS_AssistanceDataRequest_Type

	Comment
	

	AssistanceDataReqGPS
	bitstring
	
	bitstring containing TS 25.331 type UE-Positioning-GPS-AdditionalAssistanceDataRequest


UTRAN_GANSS_AssistanceDataRequest_Type

	TTCN-3 Record Type

	Name
	UTRAN_GANSS_AssistanceDataRequest_Type

	Comment
	

	AssistanceDataReqGANSS
	bitstring
	
	bitstring containing TS 25.331 type UE-Positioning-GANSS-AdditionalAssistanceDataRequest

	AssistanceDataReqGANSSv860ext
	bitstring
	opt
	bitstring containing TS 25.331 type UE-Positioning-GANSS-AdditionalAssistanceDataRequest-v860ext


UTRAN_AssistanceDataRequest_Type

	TTCN-3 Union Type

	Name
	UTRAN_AssistanceDataRequest_Type

	Comment
	

	GPS
	UTRAN_GPS_AssistanceDataRequest_Type
	

	GANSS
	UTRAN_GANSS_AssistanceDataRequest_Type
	


UTRAN_AssistanceDataRequestList_Type

	TTCN-3 Record of Type

	Name
	UTRAN_AssistanceDataRequestList_Type

	Comment
	

	record length(1..maxPosSystems) of UTRAN_AssistanceDataRequest_Type


UTRAN_GPS_AssistanceData_Type

	TTCN-3 Record Type

	Name
	UTRAN_GPS_AssistanceData_Type

	Comment
	The returned Almanac information is split into two fields:

Almanac for satellites 1 to 12 in AssistanceDataGPSr7 together with other information;

Almanac for satellites 13 to 24: in 'almanacSat13To24'

	AssistanceDataGPSr7
	bitstring
	
	bitstring containing TS 25.331 type UE-Positioning-GPS-AssistanceData-r7

	AlmanacSatInfoList13To24
	bitstring
	opt
	bitstring containing TS 25.331 type AlmanacSatInfoList


UTRAN_GANSS_AssistanceData_Type

	TTCN-3 Record Type

	Name
	UTRAN_GANSS_AssistanceData_Type

	Comment
	

	AssistanceDataGANSS
	bitstring
	
	bitstring containing TS 25.331 type UE-Positioning-GANSS-AssistanceData

	AssistanceDataGANSS_r8
	bitstring
	opt
	bitstring containing TS 25.331 type UE-Positioning-GANSS-AssistanceData-r8


UTRAN_AssistanceData_Type

	TTCN-3 Union Type

	Name
	UTRAN_AssistanceData_Type

	Comment
	

	GPS
	UTRAN_GPS_AssistanceData_Type
	

	GANSS
	UTRAN_GANSS_AssistanceData_Type
	


UTRAN_AssistanceDataList_Type

	TTCN-3 Record of Type

	Name
	UTRAN_AssistanceDataList_Type

	Comment
	

	record length(1..maxPosSystems) of UTRAN_AssistanceData_Type


D.1.2.2
SatSystem_Retrieve_EUTRA_Data

SatSystem_Retrieve_EUTRA_Data: Basic Type Definitions

	TTCN-3 Basic Types

	EUTRA_AssistanceDataRequestList_Type
	Null_Type
	

	EUTRA_AssistanceDataList_Type
	Null_Type
	


D.1.2.3
PosSystem_Retrieve_Data_Common

AssistanceDataRetrieveRequest_Type

	TTCN-3 Union Type

	Name
	AssistanceDataRetrieveRequest_Type

	Comment
	

	LPP
	EUTRA_AssistanceDataRequestList_Type
	LTE positioning FFS

	UTRA_GNSS
	UTRAN_AssistanceDataRequestList_Type
	Retrieve A-GNSS data list in the order of positioning system provided in PositioningSystemList


AssistanceDataRetrieveResponse_Type

	TTCN-3 Union Type

	Name
	AssistanceDataRetrieveResponse_Type

	Comment
	

	LPP
	EUTRA_AssistanceDataList_Type
	LTE positioning FFS

	UTRA_AGNSS
	UTRAN_AssistanceDataList_Type
	Retrieve A-GNSS data list in the order of positioning system provided in PositioningSystemList


D.1.3
System_Interface

Common ASP definitions

PosSystemCrtlRequest_Type

	TTCN-3 Union Type

	Name
	PosSystemCrtlRequest_Type

	Comment
	

	Start
	Null_Type
	

	Stop
	Null_Type
	

	LoadScenario
	PositioningScenario_Type
	

	RetrieveData
	AssistanceDataRetrieveRequest_Type
	


PosSystemCrtlConfirm_Type

	TTCN-3 Union Type

	Name
	PosSystemCrtlConfirm_Type

	Comment
	

	Start
	Null_Type
	

	Stop
	Null_Type
	

	LoadScenario
	Null_Type
	

	RetrieveData
	AssistanceDataRetrieveResponse_Type
	


POS_SYSTEM_CTRL_REQ

	TTCN-3 Record Type

	Name
	POS_SYSTEM_CTRL_REQ

	Comment
	

	PositioningSystemList
	PositioningSystemList_Type
	
	The list of positioning systems to be configured; there is only one system of one type in the list e.g. gps, galileo etc.

	CnfFlag
	boolean
	
	true => SS shall send CNF

	Request
	PosSystemCrtlRequest_Type
	
	


POS_SYSTEM_CTRL_CNF

	TTCN-3 Record Type

	Name
	POS_SYSTEM_CTRL_CNF

	Comment
	

	PositioningSystemList
	PositioningSystemList_Type
	
	

	Confirm
	PosSystemCrtlConfirm_Type
	
	


POS_SYSTEM_PORT

	TTCN-3 Port Type

	Name
	POS_SYSTEM_PORT

	Comment
	

	out
	POS_SYSTEM_CTRL_REQ
	

	in
	POS_SYSTEM_CTRL_CNF
	


PosSystem_ASP_TypeDefs: Constant Definitions

	TTCN-3 Basic Types

	maxPosSystems
	integer
	8
	


PositioningSystemType

	TTCN-3 Enumerated Type

	Name
	PositioningSystemType

	Comment
	

	gps
	

	modernizedGPS
	

	glonass
	

	galileo
	

	qzss
	


PositioningSystemList_Type

	TTCN-3 Record of Type

	Name
	PositioningSystemList_Type

	Comment
	

	record length (1..maxPosSystems) of PositioningSystemType



	

	
	

	
	

	
	
	



	

	
	

	
	

	
	
	



	

	
	

	
	

	
	
	

	
	
	

	
	
	



	

	
	

	
	

	
	
	

	
	
	

	
	
	



	

	
	

	
	

	
	
	

	
	
	

	
	
	



	

	
	

	
	

	
	
	

	
	
	

	
	
	



	

	
	

	
	

	
	
	

	
	
	

	
	
	


D.2
CommonDefs

CommonDefs: Constant Definitions

	TTCN-3 Basic Types

	tsc_UInt8Max
	integer
	255
	

	tsc_UInt16Max
	integer
	65535
	

	tsc_UInt20Max
	integer
	1048575
	

	tsc_UInt32Max
	integer
	4294967295
	


CommonDefs: Basic Type Definitions

	TTCN-3 Basic Types

	B128_Type
	bitstring length(128)
	

	B256_Type
	bitstring length(256)
	

	Null_Type
	boolean (true)
	dummy type for 'typeless' fields in unions

	Char1_Type
	charstring length (1)
	


D.3
References to TTCN-3

	References to TTCN-3

	PosSystem_ASP_TypeDefs
	AGNSS/PosSystem_ASP_TypeDefs.ttcn
	Rev 5124

	CommonDefs
	Common/CommonDefs.ttcn
	Rev 5159


Annex E (informative):
Change history

	Change history
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