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3.3
Abbreviations

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

A-GANSS
Assisted Galileo and Additional Navigation Satellite Systems

A-Galileo
Assisted-Galileo

A-GLONASS
Assisted-- GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite System)
A-GNSS
Assisted Global Navigation Satellite System

A-GPS
Assisted - Global Positioning System

AP
Access Point

AWGN
Additive White Gaussian Noise

BDS
BeiDou Navigation Satellite System

BLE
Bluetooth Low Energy

BSS
Bluetooth System Simulator

BSSID
Basic Service Set IDentification

C/A
Coarse/Acquisition 

DRX
Discontinuous Reception

DUT
Device Under Test

ECEF
Earth Centred, Earth Fixed

ECID
Enhanced Cell Identification

EPRE
Energy Per Resource Element

E-UTRA 
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

FDD
Frequency Division Duplex

GANSS
Galileo and Additional Navigation Satellite Systems
GEO
Geostationary Earth Orbit

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite System)

GNSS
Global Navigation Satellite System

GPS
Global Positioning System

GSS
GNSS System Simulator
HD-FDD
Half Duplex - Frequency Division Duplex
HDOP
Horizontal Dilution Of Precision
ICD
Interface Control Document

ICS
Implementation Conformance Statement

IGSO
Inclined Geosynchronous Satellite OrbitIS

IS
Interface Specification

LOS
Line Of Sight

LPP
LTE Positioning Protocol

MBS
Metropolitan Beacon System

MSS
MBS System Simulator

MEO
Medium Earth Orbit
NB-IOT
Narrow Band - Internet Of Things
NPRS
NB-IOT Positioning Reference Signal
OCNG
OFDMA Channel Noise Generator

OCNS
Orthogonal Channel Noise Simulator

OTDOA
Observed Time Difference Of Arrival

PBCH
Physical Broadcast Channel

PCC
Primary Component Carrier

PCell
Primary Cell

PCFICH
Physical Control Format Indicator Channel

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PHICH
Physical Hybrid ARQ Indictor Channel

PPM
Parts per million 

PRS
Positioning Reference Signal

PSS
Primary Synchronization Signal
QZSS
Quasi-Zenith Satellite System 

RB
Resource Block

RE
Resource Element

RRC
Radio Resource Control

RSSI
Received Signal Strength Indicator

RSTD
Reference Signal Time Difference

SBAS
Space Based Augmentation System

SCC
Secondary Component Carrier

SCell
Secondary Cell

SFN
System Frame Number

SNR
Signal to Noise Ratio

SS
System simulator 

SSS
Secondary Synchronization Signal

SV
Space Vehicle

SV ID
Space Vehicle Identity

TBS
Terrestrial Beacon System

TDD
Time Division Duplex

TOD
Time Of Day

TOW
Time Of Week

TTFF
Time To First Fix

UE
User Equipment

UUID
Universal Unique Identifier

UTRA
Universal Terrestrial Radio Access 

UTRAN
Universal Terrestrial Radio Access Network
WGS‑84
World Geodetic System 1984
WLAN
Wireless Local Area Network

WLS
Weighted Least Square

WSS
WLAN System Simulator
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4.7
OTDOA test conditions

4.7.1
Simulated cells

For the intra-frequency OTDOA measurement test cases in clause 9.1, a multi cell environment as defined in 3GPP TS 36.508 [18] with Cell 1, Cell 2, and Cell 4 (if needed in the test) is used.

For the inter-frequency OTDOA measurement test cases in clause 9.2, a multi cell environment as defined in 3GPP TS 36.508 [18] with Cell 1 (called Cell 1 in the tests), Cell 3 (called Cell 2 in the tests), and Cell 6 (called Cell 3 in the tests) (if needed in the test) is used.
For the intra-frequency NB-IOT OTDOA measurement test cases in clause 9.5, a multi cell environment with LTE Cell 1 and Cell 1a (see 3GPP TS 36.508 [18] Clause 4.4.2) and NB-IOT Ncell 1 and Ncell 1a (see 3GPP TS 36.508 [18] Clause 8.1.4.2) is used.
For the inter-frequency NB-IOT OTDOA measurement test cases in clause 9.6, a multi cell environment with LTE Cell 1 and Cell 1a (see 3GPP TS 36.508 [18] Clause 4.4.2) and NB-IOT Ncell 1 and Ncell 1a (see 3GPP TS 36.508 [18] Clause 8.1.4.2) is used.
For the OTDOA measurement test cases for Carrier Aggregation in clause 10, a multi cell environment is used with Cell 1 as the PCell on the PCC, Cell 2 is an active SCell on the SCC, and Cell 3 is a neighbour cell on the SCC. For the OTDOA measurement test cases for 3 DL Carrier Aggregation in clause 10, a multi cell environment is used with Cell 1 as the PCell on the PCC, Cell 2 is an active SCell on SCC1, Cell 3 is an active SCell on SCC2and Cell 4 is a neighbour cell on SCC2.

The default parameters for simulated cells are the same as specified in 3GPP TS 36.508 [18], with the following exceptions:

-
All cells transmit PRS according to the PRS configuration provided in the OTDOA assistance data defined for each test. The positioning subframes are low-interference subframes, i.e. contain no PDSCH transmissions.

-
The physical layer cell identities are selected such that the relative shifts of PRS patterns among cells used in the tests are as given by the test parameters of the individual test cases.

-
The cells shall be synchronized and the timing offset (the RSTD) between the cells referenced to the UE’s antenna input is given in the individual test cases.

4.7.2
Propagation conditions

4.7.2.1
Static

See TS 36.521-1 [24] clause B.1.

4.7.2.2
Multi-path fading

See TS 36.521-1[24] clauses B.2, B.2.1 and B.2.2.

4.7.3
Response time

The response time is defined as the time starting from the moment that the UE has received the LPP message of type REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE LOCATION INFORMATION on the Uu interface. The response time specified for the Measurement Reporting Delay test cases assumes that the UE shall not re‑use any RSTD information or other aiding data that was previously acquired and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509 [11] clause 6.9 for the purpose of deleting this information.

4.7.4
RSTD reporting range

The reporting range of RSTD is defined from -15391Ts to 15391Ts with 1Ts resolution for absolute value of RSTD less or equal to 4096Ts and 5Ts for absolute value of RSTD greater than 4096Ts.

The mapping of measured quantity is defined in Table 4.7.4-1.

Table 4.7.4-1: RSTD report mapping 

	Reported Value
	Measured Quantity Value
	Unit

	RSTD_0000
	-15391 > RSTD
	Ts

	RSTD_0001
	-15391 ( RSTD < -15386
	Ts

	…
	(
	…

	RSTD_2258
	-4106 ( RSTD < -4101
	Ts

	RSTD_2259
	-4101 ( RSTD < -4096
	Ts

	RSTD_2260
	-4096 ( RSTD < -4095
	Ts

	RSTD_2261
	-4095 ( RSTD < -4094
	Ts

	(
	(
	…

	RSTD_6353
	-3 ( RSTD ( -2
	Ts

	RSTD_6354
	-2 ( RSTD ( -1
	Ts

	RSTD_6355
	-1 ( RSTD ( 0
	Ts

	RSTD_6356
	0 < RSTD ( 1
	Ts

	RSTD_6357
	1 < RSTD ( 2
	Ts

	RSTD_6358
	2 < RSTD ( 3
	Ts

	…
	…
	…

	RSTD_10450
	4094 < RSTD ( 4095
	Ts

	RSTD_10451
	4095 < RSTD ( 4096
	Ts

	RSTD_10452
	4096 < RSTD ( 4101
	Ts

	RSTD_10453
	4101 < RSTD ( 4106
	Ts

	…
	…
	…

	RSTD_12709
	15381 < RSTD ( 15386
	Ts

	RSTD_12710
	15386 < RSTD ( 15391
	Ts

	RSTD_12711
	15391 < RSTD
	Ts


4.7.5
RSTD Carrier Aggregation Test Cases with Different Channel Bandwidth Combinations

RSTD carrier aggregation test cases may be defined with different channel bandwidth combinations to verify the same requirement.

If multiple carrier aggregation test cases with different channel bandwidth combinations are defined to verify the same requirement that is channel bandwidth independent, then the UE needs to be tested only with one bandwidth combination out of the bandwidth combination sets supported by that UE.
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4.10
BLE test conditions

4.10.1
Simulated BLE

A multi‐BLE device environment is used.

The BLE signal is defined at the antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.

The beacon signals from multiple BLE devices shall be available at the UE with a broadcast interval of 100 ms. Signals from different BLE devices shall be received at different time slots or in non-overlapping BLE advertising frequency channels. The BLE advertising channels are Channel 37 (2402 MHz), Channel 38 (2426 MHz) and Channel 39 (2480 MHz). The beacons shall be of type Non-Connectable Advertising beacons.

4.10.2
Propagation conditions

4.10.2.1
Static

See TS 36.521-1 [24] clause B.1.
4.10.3
Response time

The response time is defined as the time starting from the moment that the UE has received the LPP message of type REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE LOCATION INFORMATION on the Uu interface. The response time specified for the Measurement Reporting Delay test case assumes that the UE shall not reuse any information that was previously acquired and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509 [11] clause 6.9 for the purpose of deleting this information.

4.11
NB-IOT test conditions
4.11.1
Groups of bands
The NB-IOT tests in clause 9 use the band groupings below in order to increase the readability of the specification
Table 4.11.1-2: Band groups for NB-IoT

	Group
	E-UTRA FDD
	E-UTRA TDD

	
	Band group notation
	Operating bands
	Band group notation
	Operating bands

	A
	NFDD_A
	-
	NTDD_A
	-

	B
	NFDD_B
	-
	NTDD_B
	-

	C
	NFDD_C
	-
	NTDD_C
	-

	D
	NFDD_D
	-
	NTDD_D
	-

	E
	NFDD_E
	-
	NTDD_E
	-

	F
	NFDD_F
	-
	NTDD_F
	-

	G
	NFDD_G
	1, 2, 3, 5, 8, 11, 12, 13, 17, 18, 19, 20, 21, 25, 26, 28, 31, 66, 70
	NTDD_G
	-

	H
	NFDD_H
	-
	NTDD_H
	-

	I
	NFDD_I
	-
	NTDD_I
	-

	J
	NFDD_J
	-
	NTDD_J
	-

	K
	NFDD_K
	-
	NTDD_K
	-

	L
	NFDD_L
	-
	NTDD_L
	-

	M
	NFDD_M
	-
	NTDD_M
	-

	N
	NFDD_N
	-
	NTDD_N
	-


4.11.2
NB-IOT inband mode
The E-UTRA donor cell shall use the settings defined in Clause 4.4.1s unless otherwise stated.
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