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1 Introduction

Test cases for NR Positioning are being included in TS 37.571-2 Rel-15. Several sub-test cases are defined dependent on the positioning method(s) supported by the UE. These are the same as for LTE:
Sub-Test Case Numbers for NR

	Sub-Test Case Number
	Supported Positioning Methods

	1
	Void

	2
	Void

	3
	Void

	4
	Void

	5
	UE supporting OTDOA (LTE)

	6 FDD
	UE supporting ECID (FDD) (LTE)

	6 TDD
	UE supporting ECID (TDD) (LTE)

	7
	UE supporting GNSS(1) and OTDOA (LTE)

	8
	Void

	9
	Void

	10
	Void

	11
	UE supporting WLAN (Rel-13 only)

	12
	UE supporting MBS(2) (Rel-13 only)

	13
	UE supporting Bluetooth

	14
	UE supporting Sensor (Rel-13 only)

	15
	UE supporting GNSS(1)

	16
	UE supporting MBS(2) (Rel-14 onwards)

	17
	UE supporting WLAN (Rel-14 onwards)

	18
	UE supporting Sensor (Rel-14 onwards)

	NOTE 1:
The GNSS combination of BDS, Galileo, GLONASS, GPS supported by the UE

NOTE 2:
Metropolitan Beacon System (MBS) is a specific type of Terrestrial Beacon System (TBS) [29]


Additionally, the following test configurations are considered for the moment:

	Test Configuration
	Network Deployment Type

	A
	EN-DC (NSA Option 3)

	B
	NG-RAN NR (SA Option 2)


Test configuration A is considered tested by the corresponding LTE positioning test cases in TS 37.571-2, so there is no test model nor ASP impact.

For test configuration B, the positioning test model and ASPs need to be enhanced to add NR support. SA Option 2 test cases use the LPP protocol definitions in TS 36.335 which are already used in the LTE positioning test cases. The LPP messages will be encoded and encapsulated inside NAS messages of the NR/5GC layer. This allow us to re-use the ASN.1 definitions and templates already available in the LTE positioning test suite.

2
NG-RAN NR test model
2.1
NR GNSS test model
The NR positioning test model consists of an SS NR/5GC 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. The positioning simulator is the same as for LTE positioning.
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2.2
NR indoor positioning test model

This is the same as the NR positioning test model in the previous section but replacing the Positioning simulator with an Indoor Positioning simulator. This is similar as it has been done for LTE.
2.3
NR OTDOA test model

OTDOA measurements are not supported on NR cells in Rel-15. In order to verify the LPP protocol for these features in NR, OTDOA measurements from LTE cells are used instead.
The UE will be attached to an NR cell, and in the LPP session it will report OTDOA RSTD measurements from LTE neighbour cells. 

The proposed test 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. The SS E-UTRAN emulation part is the same as the model defined in 3GPP TS 37.571-4, 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 TTCN code will include new coordination ports between NR PTC and E-UTRA PTC to be able to configure the LTE cells from the NR test case execution.
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3
ASP updates
3.1 
ASP updates for NR GNSS and indoor positioning

type union PositioningScenario_Type {

    ScenarioNumber_Type LTE_Positioning,       // Reference to 3GPP TS 37.571-5 [5]

    ScenarioNumber_Type AGNSS,                 // Reference to 3GPP TS 37.571-5 [5]

    ScenarioNumber_Type V2X,                    // V2X  Reference to 3GPP TS 36.508 [7]
    ScenarioNumber_Type NR_Positioning,       // Reference to 3GPP TS 37.571-5 [5]
  };

  } // end group PosSystem_Load_Scenario

  group PosSystem_Retrieve_Data {

  group PosSystem_Retrieve_LPP_Data {

  // When data is to be requested for more than one positioning system, they will be included into one single template. This template will include a list with one element for each positioning system.

  // See template "cs_RequestAssistData_UEB_GpsAndGlonass" as an example.

  type union LPP_AssistanceDataRequest_Type {

    bitstring  LPP_AssistanceData           // bitstring containing 3GPP TS 36.355 [10] type RequestAssistanceData-r9-IEs

  };

  type union LPP_AssistanceDataProvide_Type {

    bitstring  LPP_AssistanceData           // bitstring containing 3GPP TS 36.355 [10] type ProvideAssistanceData-r9-IEs

  };

  type record length(1..tsc_MaxPosSystems) of LPP_AssistanceDataRequest_Type LPP_AssistanceDataRequestList_Type;

  type record length(1..tsc_MaxPosSystems) of LPP_AssistanceDataProvide_Type LPP_AssistanceDataList_Type;

  } // end group PosSystem_Retrieve_LPP_Data

  group PosSystem_Retrieve_Data_Common {

  type union AssistanceDataRetrieveRequest_Type {

    LPP_AssistanceDataRequestList_Type    LPP,          // LTE/NR positioning

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

  };

  type union AssistanceDataRetrieveResponse_Type {

    LPP_AssistanceDataList_Type           LPP,          // LTE/NR positioning

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

  };

  }

3.2 
ASP updates for NR OTDOA
As there are still a few FFS in the NR OTDOA test cases, the ASP updates are not included at this time. 
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