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<Start of modified section>

Introduction

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

-
A-GPS at the UTRA Uu interface in TTCN-2;

-
A-GNSS at the UTRA Uu interface in TTCN-3;

-
LTE positioning at the LTE-Uu interface in TTCN-3.
-
NR positioning at the NR-Uu interface in TTCN-3.
The present document is part 4 of a multi-parts TS:

-
3GPP TS 37.571-1: Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 1: Terminal conformance.

-
3GPP TS 37.571-2: Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol conformance.

-
3GPP TS 37.571-3: Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (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 UTRA (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 UTRA (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 for the UE:

-
A-GPS at the UTRA Uu interface;

-
LTE positioning at the LTE-Uu interface;

-
A-GNSS at the UTRA Uu interface.

-
NR positioning at the NR-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-2 and TTCN-3;

-
The Test Suites designed and implemented in the present document are based on the test specifications in prose in 3GPP TS 37.571‑2 [3];

-
The applicability of the individual test cases is specified in the test ICS proforma specification in 3GPP TS 37.571‑3 [4].
<End of modified section>
<Start of modified section>

6B
NG-RAN NR positioning system architecture and test models

6B.1
Test system architecture

6B.1.1
General system architecture

Refer to 3GPP TS 36.523-3 [6], clause 4.1.1.

6B.1.2
Component architecture

The NR PTC is controlled by the TTCN-3 positioning master test component (POS MTC) which:

-
Is an extension of the MTC as defined in 3GPP TS 38.523-3 [24], clause 4.2.

-
Controls the SS Positioning Simulator.


[image: image2.emf]NR PTC

UE

System Simulator

Positioning 

Simulator

(Indoor & GNSS)

POS MTC

Synchronisation

Upper tester control

POS port control

TTCN-3

E-UTRA Ports POS Port

Radio Interface

Satellite Signal

EUTRA OTDOA 

PTC

(only for OTDOA 

Test cases)

NR 

Ports

E-UTRA

Control

Ports 

(including 

config of 

Antenna 

port 6 and 

PRS)

NR

Control

Ports

Upper Tester

AT/MMI commands

Coordination 

messages


Figure 6B.1.2-1: Component architecture for a NR scenario
As specified in TS 37.571-2 [2], subclause 8.2.8: 
-
The connection between the Position Simulator and the UE (Satellite signal) shall be conducted.

-
The connection between the System Simulator and the UE (Radio Interface) shall be conducted for NR FR1 and radiated (OTA) for NR FR2.


6B.2
Test models

6B.2.1
NR GNSS positioning test model

The NR positioning test model consists of an SS NR protocol stack and a positioning simulator. The SS NR/5GC emulation part is the same as the model defined in 3GPP TS 38.523-3 [24]. The positioning simulator is the same as for LTE positioning test model defined in clause 5.2.1.
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Figure 6B.2.1-1: Test model for NR GNSS positioning testing

6B.2.2
NR indoor positioning test model

The NR indoor positioning test model is the same as the NR positioning test model in clause 6B.2.1 but replacing the Positioning simulator with an Indoor Positioning simulator. The same principles as in clause 6.2.1 apply but replacing LTE with NR.
6B.2.3
NR OTDOA (LTE) positioning test model

OTDOA measurements are not supported on NR cells in Rel-15. The OTDOA measurements are provided by LTE cells instead. The UE will be attached to an NR cell and the LPP session will be established over NR/5GC NAS. The UE will report OTDOA RSTD measurements from LTE neighbour cells.
The NR OTDOA (LTE) positioning model consists of an SS NR/5GC protocol stack and a SS E-UTRAN protocol stack. The SS NR/5GC emulation part is the same as the model defined in 3GPP TS 38.523-3 [34]. The SS E-UTRAN emulation part is the same as the model defined in clause 5.4 (i.e. including an additional port to configure the antenna port 6 and the Positioning Reference Signal (PRS) in the LTE cells). The E-UTRA PTC will not be connected to NASEMU or IMS/IP PTCs.
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Figure 6B.2.3-1: Test model for NR OTDOA (LTE) positioning testing

7
Upper Tester Interface

7.1
MMI for A-GPS

Refer to 3GPP TS 34.123-3 [8], clause B.1.12.

7.2
MMI for A-GNSS, LTE and NR positioning

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

The following MMI commands are defined for A-GNSS,  LTE and NR positioning.

Table 7.2-1: MMI commands

	Command
	Parameters

	
	Name
	Value

	"CHECK_LCS_CLIENT"
	none

	“LOCATION_INFO”
	none


Table 7.2-2: MMI commands imported from 3GPP TS 36.523-3 [6], clause 5

	Command

	"SWITCH_ON"

	"SWITCH_OFF"

	"POWER_ON"

	"POWER_OFF"

	"CHECK_DTCH_THROUGHCONNECTED"

	"CLEAR_STORED_ASSISTANCE_DATA"


The following AT commands are applied in TTCN.

Table 7.2-3: AT Commands

	Command
	Reference

	AT+CMOLR
	TS 27.007 [32]

	AT+CMTLR
	TS 27.007 [32]

	AT+CMTLRA
	TS 27.007 [32]


8
IXIT Proforma

8.1
A-GPS test suite parameters declarations

Refer to 3GPP TS 34.123-3 [8], clause B.1.13.

8.2
A-GNSS, LTE and NR positioning test suite parameters declarations

Same PIXIT parameters are referred to clause 8.1.

9
Other SS Requirements with TTCN-3 impact

9.1
Codec Requirements

Refer to 3GPP TS 36.523-3 [6] clause 8.1 and TS 38.523-3 [24] clause 8.1.
<End of modified section>
