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[bookmark: _Toc27482810][bookmark: _Toc68184067]Annex A (informative):
Connection Diagrams
Definition of Terms
GNSS: In this clause the term GNSS also includes the case where the only satellite system used is GPS.
System Simulator or SS: A device or system, that is capable of generating simulated Node B and/or eNode B signalling and analysing UE signalling responses on one RF channel, in order to create the required test environment for the UE under test. It will also include the following capabilities:
1.	Control of the UE Tx output power through TPC commands.
2.	Measurement of signalling timing and delays.
3.	Ability to simulate UTRAN and/or E-UTRAN and/or NR signalling.
GNSS System Simulator or GSS: A device or system, that is capable of generating simulated GNSS satellite transmissions in order to create the required test environment for the UE under test. It will also include the following capabilities:
1.	Control of the output power of individual satellites and the simulation of atmospheric delays and multi-path.
2.	Generation of appropriate assistance data to be transmitted to the UE via the SS.
3.	Ability to synchronize with UTRAN and/or E-UTRAN and/or NR timing in the SS.
MBS System Simulator or MSS: A device or system, that is capable of generating simulated MBS transmissions in order to create the required test environment for the UE under test. It will also include the following capabilities:
1.	Control of the output power of individual beacons and the simulation of delays and multi-path.
2.	Generation of appropriate messaging to be transmitted to the UE via the SS.
WLAN System Simulator or WSS: A device or system, that is capable of generating simulated WLAN beacons in order to create the required test environment for the UE under test. It will also include the following capabilities:
1.	Control of the output power of individual beacons and the simulation of delays and AWGN.
BLE System Simulator or BSS: A device or system, that is capable of generating simulated BLE advertising signals in order to create the required test environment for the UE under test. It will also include the following capabilities:
1.	Control of the output power of individual BLE signals and the simulation of delays and AWGN.
Test System: A combination of devices brought together into a system for the purpose of making one or more measurements on a UE in accordance with the test case requirements. The following diagrams are all examples of Test Systems.
NOTE:	The above terms are logical definitions to be used to describe the test methods used in the present document, in practice, real devices called "System Simulators" may also include additional measurement capabilities or may only support those features required for the test cases they are designed to perform.


Figure A.1: Connection for A-GNSS Minimum Performance requirements tests
for UE with combined UTRAN and/or E-UTRAN and/or NR and GNSS antenna




Figure A.2: Connection for A-GNSS Minimum Performance requirements tests
for UE with separate UTRAN and/or E-UTRAN and/or NR and GNSS antennas


Figure A.3: Connection for 2 cells OTDOA tests with static propagation



Figure A.3a: Connection for 2 cells OTDOA tests with static propagation for 4Rx capable UE



Figure A.4: Connection for 3 cells OTDOA tests with multipath fading propagation conditions



Figure A.5: Connection for 1 cell ECID tests with static propagation conditions



Figure A.5a: Connection 1 cell ECID tests with static propagation for 4Rx capable UE
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Figure A.6: Connection for MBS Minimum Performance requirements tests
for UE with combined UTRAN and/or E-UTRAN and/or NR and MBS antenna



Figure A.7: Connection for MBS Minimum Performance requirements tests
for UE with separate UTRAN and/or E-UTRAN and/or NR and MBS antennas



Figure A.8: Connection for WLAN tests
for UE with separate UTRAN and/or E-UTRAN and/or NR and WLAN antennas



Figure A.9: Connection for BLE tests
for UE with separate UTRAN and/or E-UTRAN and/or NR and BLE antennas



Figure A.10: Connection for A-GNSS Minimum Performance requirements tests
for UE with combined and/or E-UTRAN and/or NR FR1 and GNSS antenna and separate NR FR2 OTA connection



Figure A.11: Connection for A-GNSS Minimum Performance requirements tests
for UE with separate and/or E-UTRAN and/or NR FR1 and GNSS antennas and separate NR FR2 OTA connection


Figure A.12: Connection for 3 cells DL-TDOA tests with static propagation conditions in NR FR1


Figure A.13: Connection for 2 cells DL-TDOA and/or Multi-RTT and/or DL-AoD tests with static propagation conditions in NR FR1



Figure A.14: Connection for DL-TDOA and/or Mulri-RTT and/or DL-AoD testswith static propagation conditions in NR FR2
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[bookmark: _Toc27482823][bookmark: _Toc68184080]C.1.5	WLAN and BLE measurement requirements
Table C.1.5-1: Maximum Test System Uncertainty for WLAN and BLE measurement tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	12.1.1 WLAN AP Identification and reporting delay under nominal conditions
	Response time
	±300 ms
	

	12.1.2 WLAN AP Identification and reporting delay under dynamic range conditions
	Response time
	±300 ms
	

	
	AP Power Level Difference
	±1 dB
	

	12.2.1 Bluetooth identification
	Response time
	±300 ms
	



Note: AP Power Level Difference is the difference between the WLAN Received Power Level from the high power WLAN AP with respect to the low power WLAN APs.
C.1.6	NR PRS-based measurement requirements
Table C.1.6-1: Maximum Test System Uncertainty for NR PRS-based Measurement Requirements
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	14.2.1 NR RSTD measurement period test case for single positioning frequency layer in FR1 SA
	Noc ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc ±0.6 dB averaged over BWConfig 
Ês1 / Noc ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc ±0.6 dB averaged over BWConfig 
Ês2 / Noc ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc ±0.6 dB averaged over BWConfig 
Ês3 / Noc ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:
PRS Ês1 / Noc and Ês1 / Noc are the ratios of cell 1 signal / AWGN
PRS Ês2 / Noc and Ês2 / Noc are the ratios of cell 2 signal / AWGN 
PRS Ês3 / Noc and Ês3 / Noc are the ratios of cell 3 signal / AWGN

Signal-to-noise ratio uncertainty ±0.3 dB

	14.2.2 NR RSTD measurement period test case for dual positioning frequency layers in FR1 SA
	Same as 14.2.1
	

	14.2.3 NR RSTD measurement period test case for single positioning frequency layer in FR2 SA
	Same as 14.2.1
	

	14.2.4 NR RSTD measurement period test case for dual positioning frequency layers in FR2 SA
	Same as 14.2.1
	

	14.3.1 NR RSTD measurement accuracy test case for single positioning frequency layer in FR1 SA
	Noc ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig 
Cell Timing Difference = ± 1 Ts
	Note:
PRS Ês1 / Noc and Ês1 / Noc are the ratios of cell 1 signal / AWGN
PRS Ês2 / Noc and Ês2 / Noc are the ratios of cell 2 signal / AWGN

	14.3.2 NR RSTD measurement accuracy test case for dual positioning frequency layers in FR1 SA
	Noc ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig 
Cell Timing Difference = ± 2 Ts
	Note:
PRS Ês1 / Noc and Ês1 / Noc are the ratios of cell 1 signal / AWGN
PRS Ês2 / Noc and Ês2 / Noc are the ratios of cell 2 signal / AWGN

	14.3.3 NR RSTD measurement accuracy test case for single positioning frequency layer in FR2 SA
	Same as 14.3.1
	

	14.3.4 NR RSTD measurement accuracy test case for dual positioning frequency layer in FR2 SA
	Same as 14.3.1
	


< Unchanged sections omitted >
[bookmark: _Toc27482828][bookmark: _Toc68184085][bookmark: _Toc27482826][bookmark: _Toc68184083]C.2.4	WLAN and BLE measurement requirements
Table C.2.4-1: Test Parameter Relaxations for WLAN and BLE measurement tests
	Clause
	Test Parameter Relaxation

	12.1.1 WLAN AP Identification and reporting delay under nominal conditions
	Response time
	300 ms

	12.1.2 WLAN AP Identification and reporting delay under dynamic range conditions
	Response time
	300 ms

	
	Low Power WLAN APs Received Power Level
	1 dB

	12.2.1 Bluetooth identification
	Response time
	300 ms



C.2.5	NR PRS-based Measurement requirements
Table C.2.5-1: Test Parameter Relaxations for NR PRS-based Measurement requirements
	Clause
	Test Parameter Relaxation

	14.2.1 NR RSTD measurement period test case for single positioning frequency layer in FR1 SA
	Response time
	300 ms

	14.2.2 NR RSTD measurement period test case for dual positioning frequency layers in FR1 SA
	Response time
	300 ms

	14.2.3 NR RSTD measurement period test case for single positioning frequency layer in FR2 SA
	Response time
	300 ms

	14.2.4 NR RSTD measurement period test case for dual positioning frequency layers in FR2 SA
	Response time
	300 ms

	14.3.1 NR RSTD measurement accuracy test case for single positioning frequency layer in FR1 SA
	PRS Ês1 / Noc1 averaged over BWConfig
PRS Ês2 / Noc2 averaged over BWConfig

Cell Timing Difference
	+0.3 dB 

+0.3 dB 


± 1 Tc

	14.3.2 NR RSTD measurement accuracy test case for dual positioning frequency layers in FR1 SA
	PRS Ês1 / Noc1 averaged over BWConfig
PRS Ês2 / Noc2 averaged over BWConfig

Cell Timing Difference
	+0.3 dB 

+0.3 dB 


± 2 Tc

	14.3.3 NR RSTD measurement accuracy test case for single positioning frequency layer in FR2 SA
	Same as 14.3.1
	Same as 14.3.1

	14.3.4 NR RSTD measurement accuracy test case for dual positioning frequency layer in FR2 SA
	Same as 14.3.2
	Same as 14.3.2



< Unchanged sections omitted >
Table C.4.4: Derivation of Test Requirements for WLAN and BLE measurement tests
	Test
	Conformance requirements in
12.1.1, 12.1.2 and 12.2.1
	Test Parameter Relaxation (TPR)
	Test Requirement

	12.1.1 WLAN AP Identification and reporting delay under nominal conditions
	Response time
	20.85 seconds
	300 ms
	Time+TPR: 21.15 s

	12.1.2 WLAN AP Identification and reporting delay under dynamic range conditions
	Response time
	20.85 seconds
	300 ms
	Time+TPR: 21.15 s

	
	Low Power WLAN APs Received Power Level
	WLAN 2.4 GHz band: -74 dBm
WLAN 5 GHz band: -79 dBm
	1 dB
	Power+TPR: WLAN 2.4 GHz band: -73 dBm
WLAN 5 GHz band: -78 dBm

	12.2.1 Bluetooth identification
	Response time
	10.85 seconds
	300 ms
	Time+TPR: 11.15 s



Table C.4.4: Derivation of Test Requirements for NR RSTD Measurement tests
	Test 
	Minimum Requirement in TS 36.133
	Test Parameter Relaxation
(TPR)
	Test Requirement in TS 36.571-1

	14.2.1 NR RSTD measurement period test case for single positioning frequency layer in FR1 SA
	Response Time = 6 s
	300 ms
	Time + TPR: 3.3 s

	14.2.2 NR RSTD measurement period test case for dual positioning frequency layers in FR1 SA
	Response Time = 13 s
	300 ms
	Time + TPR: 13.3 s

	14.2.3 NR RSTD measurement period test case for single positioning frequency layer in FR2 SA
	Response Time = 42 s
	300 ms
	Time + TPR: 42.3 s

	14.2.4 NR RSTD measurement period test case for dual positioning frequency layers in FR2 SA
	Response Time = 84 s
	300 ms
	Time + TPR: 84.3 s

	14.3.1 NR RSTD measurement accuracy test case for single positioning frequency layer in FR1 SA
	Response Time = 6 s
	300 ms
	Time + TPR: 3.3 s

	14.3.2 NR RSTD measurement accuracy test case for dual positioning frequency layers in FR1 SA
	Response Time = 13 s
	300 ms
	Time + TPR: 13.3 s

	14.3.3 NR RSTD measurement accuracy test case for single positioning frequency layer in FR2 SA
	Response Time = 42 s
	300 ms
	Time + TPR: 42.3 s

	14.3.4 NR RSTD measurement accuracy test case for dual positioning frequency layer in FR2 SA
	Response Time = 84 s
	300 ms
	Time + TPR: 84.3 s



Annex I (normative):
Conditions for NR PRS-based measurements
I.1	General
This clause defines the following conditions for NR PRS-based measurements and corresponding procedures performed based on PRS: PRP and PRS Ês/Iot, applicable for a corresponding operating band.
I.2	General
The conditions are defined in Table I.2-1 for FR1 NR cells.
The conditions are defined in Table I.2-2 for FR2 NR cells.
Editor’s notes for Table I.2-1and Table I.2-2: 
- The Table is not complete, FFS for PRS-RSRP and UE Rx-Tx.

Table I.2-1: Conditions for NR PRS-based measurements in FR1
	Parameter
	NR operating band groups Note1
	Minimum PRP1,2
	PRS Ês/Iot for RSTD measurement reference cell PRS resource

	
	
	dBm / SCSPRS
	dB

	
	
	SCSPRS = 15 kHz
	SCSPRS = 30 kHz
	SCSPRS = 60 kHz
	

	Conditions
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-127
	-124
	-121
	 -6 
 -13

	
	NR_FDD_FR1_B
	-126.5
	-123.5
	-120.5
	

	
	NR_TDD_FR1_C
	-126
	-123
	-120
	

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-125.5
	-122.5
	-119.5
	

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-125
	-122
	-119
	

	
	NR_FDD_FR1_F
	-124.5
	-121.5
	-118.5
	

	
	NR_FDD_FR1_G
	-124
	-121
	-118
	

	
	NR_FDD_FR1_H
	-123.5
	-120.5
	-117.5
	

	NOTE 1:	NR operating band groups are defined in TS 38.101 [X7] clause 3.5.2.



Table I.2-2: Conditions for NR PRS-based measurements in FR2
	Parameter
	Angle of arrival
	NR operating bands
	Minimum PRP1,2 Note 2, Note 3
	PRS Ês/Iot for RSTD measurement reference cell PRS resource

	
	
	
	dBm / SCSPRS
	dB

	
	
	
	SCSPRS = 120 kHz
	SCSPRS = 60 kHz
	

	
	
	
	UE power class
	UE power class
	

	
	
	
	1
	2
	3
	4
	1, 2, 3, 4
	

	Conditions
	Rx Beam Peak
	n257
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	(Value for SCSPRS = 120 kHz) - 3dB 
	 -6
 -13

	
	
	n258
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	
	

	
	
	n259
	
	
	-108.5
	
	
	

	
	
	n260
	-125.3+Y1
	
	-109.5
	-125.8+Y4
	
	

	
	
	n261
	-128.3+Y1
	-113.8
	-112.1
	-127.8+Y4
	
	

	
	Spherical coverage Note 1
	n257
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	(Value for SCSPRS = 120 kHz) - 3dB 
	 -6
 -13

	
	
	n258
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	
	

	
	
	n259
	
	
	-95.7
	
	
	

	
	
	n260
	-117.3+Z1
	
	-96.9
	-113.8+Z4
	
	

	
	
	n261
	-120.3+Z1
	-102.8
	-101.2
	-118.8+Z4
	
	

	NOTE 1:	Values based on EIS spherical coverage as defined in clause 7.3.4 of TS 38.101-2 [X8]. Side condition applies for directions in which EIS spherical coverage requirement is met.
NOTE 2:	Values specified at the Reference point to give minimum PRS Ês/Iot, with no applied noise.
NOTE 3:	For UEs that support multiple FR2 bands, Rx Beam Peak values are increased by ∆MBP,n and spherical coverage values are increased by ∆MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1 of TS 38.101-2 [X8].



Annex J (normative):
Conditions for NR PRS-based measurements
I.1	General
This clause defines the following conditions for NR PRS-based measurements and corresponding procedures performed based on PRS: PRP and PRS Ês/Iot, applicable for a corresponding operating band.
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