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5
Performance requirements for A-GNSS
5.1
General

This subclause defines the minimum performance requirements for both UE based and UE assisted FDD A‑GNSS terminals. If a terminal supports both modes then it shall be tested in both modes. It excludes performance requirements for UEs where the only A-GNSS supported is A-GPS L1C/A which are specified in TS 34.171.
The requirements are defined for CELL_DCH and CELL_FACH states.  All tests shall be performed in CELL_DCH state and the Nominal Accuracy Performance test case shall be also performed in CELL_FACH state.
5.1.1
Measurement parameters

5.1.1.1
UE based A-GNSS measurement parameters

In case of UE-based A-GNSS, the measurement parameters are contained in the RRC UE POSITIONING POSITION ESTIMATE INFO IE. The measurement parameter is the horizontal position estimate reported by the UE and expressed in latitude/longitude.

5.1.1.2
UE assisted A-GNSS measurement parameters

In case of UE-assisted A-GNSS, the measurement parameters are contained in the RRC UE POSITIONING GANSS MEASURED RESULTS IE and possibly the RRC UE POSITIONING GPS MEASURED RESULTS IE. The measurement parameters are the UE GANSS Code Phase measurements and possibly the UE GPS Code Phase measurements, as specified in 3GPP TS 25.302 [7] and 3GPP TS 25.215 [11]. The UE GANSS Code Phase measurements, possibly combined with the UE GPS Code Phase measurements, are converted into a horizontal position estimate using the procedure detailed in annex B.

5.1.1.3
2D position error

The 2D position error is defined by the horizontal difference in meters between the ellipsoid point reported or calculated from the UE Measurement Report and the actual simulated position of the UE in the test case considered.

5.1.1.4
Response time

Max Response Time is defined as the time starting from the moment that the UE has received the final RRC measurement control message containing reporting criteria different from "No Reporting" sent before the UE sends the measurement report containing the position estimate or the GANSS and GPS measured result, and ending when the UE starts sending the measurement report containing the position estimate or the GANSS and GPS measured result on the Uu interface. The response times specified for all test cases are Time-to-First-Fix (TTFF) unless otherwise stated, i.e. the UE shall not re‑use any information on GNSS time, location or other aiding data that was previously acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' specified in 3GPP TS 34.109 [4], subclause 5.4, has been defined for the purpose of deleting this information.

5.2
Sensitivity

5.2.1
Sensitivity Coarse Time Assistance

5.2.1.1
Definition and applicability

Sensitivity with coarse time assistance is the minimum level of GNSS satellite signals required for the UE to make an A-GNSS position estimate to a specific accuracy and within a specific response time when the network only provides coarse time assistance.

The requirements and this test apply to all types of UTRA for the FDD UE that supports A-GNSS.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a Sub-Test Case Number as defined in Table 5.2.1.1.

Table 5.2.1.1: Sub-Test Case Number Definition

	Sub-Test Case Number
	Supported GNSS

	1
	UE supporting A-GLONASS only

	2
	UE supporting A-Galileo only

	3
	UE supporting A-GPS and Modernized GPS only

	4
	UE supporting A-GPS and A-GLONASS only


5.2.1.2
Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 5.2.1.2-3 for the parameters specified in table 5.2.1.2-1.

Table 5.2.1.2-1: Test parameters for Sensitivity Coarse Time Assistance
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.2.1.2-2

	
	Total number of generated satellites 
	-
	6

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(2

	Galileo
	Reference high signal power level 
	dBm
	-142

	
	Reference low signal power level
	dBm
	-147

	GPS(1)
	Reference high signal power level
	dBm
	-142

	
	Reference low signal power level
	dBm
	-147

	GLONASS
	Reference high signal power level
	dBm
	-142

	
	Reference low signal power level
	dBm
	-147

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


Table 5.2.1.2-2: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	1
	2
	2

	Note: For GPS capable receivers, GNSS-1, i.e. the system having the satellite with high signal level, shall be GPS.


Table 5.2.1.2-3: Minimum requirements for Sensitivity Coarse Time Assistance
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	100 m
	20 s


The reference for this requirement is 3GPP TS 25.172 [24], subclause 5.1.1.1.
5.2.1.3
Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS satellite signal conditions that represent weak signal conditions and with only Coarse Time Assistance provided by the SS.
5.2.1.4
Method of test

5.2.1.4.1
Initial conditions

Test environment: normal; see subclause E.2.

1.
Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2.
Set the GNSS test parameters as specified in table 5.2.1.5-1 for GNSS scenario #1. For GNSS-1, select the first satellite SV ID defined in the relevant table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 for the one satellite with the higher level. 
3.
Switch on the UE.
5.2.1.4.2
Procedure 

1.
Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [25] subclause 6.2.1.2.6
2.
Set up a connection using the procedure in subclause D.2.

3.
Send a RESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [25], subclauses 6.2.2 and 6.2.7 for UE based testing; or subclauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS TOW msec or GANSS TOD offset by a random value as specified in 3GPP TS 37.571-5 [25] subclause 6.2.7.2; as required to obtain a fix using the procedure specified in 3GPP TS 34.108 [3], subclauses 7.5.6 or 7.5.8.

4.
If the UE returns a valid result in the MEASUREMENT REPORT message within the Max response time specified in table 5.2.1.5-3 then record the result and process it as specified in step 5. If the UE does not return a valid result within the Max response time specified in table 5.2.1.5-3 or reports a UE positioning error in the MEASUREMENT REPORT message then record one Bad Result.

5.
For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.2.1.5-3 and record one Good Result or Bad Result as appropriate; or


For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT message to a 2D position using the method described in Annex B and then compare the result against the simulated position of the UE, used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.2.1.5-3 and record one Good Result or Bad Result as appropriate.

6.
Release the connection using the procedure in subclause D.3.

7.
Repeat steps 1 to 6 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. For GNSS-1, select the first satellite SV ID defined in the relevant table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 for the one satellite with the higher level. Use new random values for the UE location and altitude in step 1 and for the GPS TOW msec or GANSS TOD offset in step 3.

8.
Repeat steps 1 to 7 until the statistical requirements of subclause 5.2.1.5 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again. Each time scenario #1 or #2 is used for GNSS-1, select the next satellite SV ID from the one used previously, defined in the relevant table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2, for the one satellite with the higher level.

5.2.1.5
Test Requirements

For the parameters specified in table 5.2.1.5-1 the UE shall meet the requirements and the success rate specified in table 5.2.1.5-3 with a confidence level of 95% according to annex F.5.1.
Table 5.2.1.5-1: Test parameters for Sensitivity Coarse Time Assistance
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.2.1.5-2

	
	Total number of generated satellites 
	-
	6

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(1.8

	Galileo
	Reference high signal power level 
	dBm
	-141

	
	Reference low signal power level
	dBm
	-146

	GPS(1)
	Reference high signal power level
	dBm
	-141

	
	Reference low signal power level
	dBm
	-146

	GLONASS
	Reference high signal power level
	dBm
	-141

	
	Reference low signal power level
	dBm
	-146

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


Table 5.2.1.5-2: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	1
	2
	2

	Note: For GPS capable receivers, GNSS-1, i.e. the system having the satellite with high signal level, shall be GPS.


Table 5.2.1.5-3: Test requirements for Sensitivity Coarse Time Assistance
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	101.3 m
	20.3 s


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in subclause F.4.

5.2.2
Sensitivity Fine Time Assistance

5.2.2.1
Definition and applicability

Sensitivity with fine time assistance is the minimum level of GNSS satellite signals required for the UE to make an A-GNSS position estimate to a specific accuracy and within a specific response time when the network provides fine time assistance in addition to coarse time assistance.

The requirements and this test apply to all types of UTRA for the FDD UE that supports A-GNSS and that is capable of providing an enhanced performance when the network provides Fine Time Assistance. 

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a Sub-Test Case Number as defined in Table 5.2.2.1.

Table 5.2.2.1: Sub-Test Case Number Definition

	Sub-Test Case Number
	Supported GNSS

	1
	UE supporting A-GLONASS only

	2
	UE supporting A-Galileo only

	3
	UE supporting A-GPS and Modernized GPS only

	4
	UE supporting A-GPS and A-GLONASS only


5.2.2.2
Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 5.2.2.2-3 for the parameters specified in table 5.2.2.2-1.

Table 5.2.2.2-1: Test parameters for Sensitivity Fine Time Assistance
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.2.2.2-2

	
	Total number of generated satellites 
	-
	6

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(2

	
	GNSS fine time assistance error range
	s
	(10

	Galileo
	Reference signal power level 
	dBm
	-147

	GPS(1)
	Reference signal power level
	dBm
	-147

	GLONASS
	Reference signal power level
	dBm
	-147

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


Table 5.2.2.2-2: Satellite allocation

	
	Satellite allocation for each constellation

	
	GNSS-1
	GNSS-2
	GNSS-3

	Single constellation
	6
	-
	-

	Dual constellation
	3
	3
	-

	Triple constellation
	2
	2
	2


Table 5.2.2.2-3: Minimum requirements for Sensitivity Fine Time Assistance
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	100 m
	20 s


The reference for this requirement is 3GPP TS 25.172 [24], subclause 5.1.2.1.
5.2.2.3
Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS satellite signal conditions that represent weak signal conditions and with Fine Time Assistance provided by the SS.

5.2.2.4
Method of test

5.2.2.4.1
Initial conditions

Test environment: normal; see subclause E.2.

1.
Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2.
Set the GNSS test parameters as specified in table 5.2.2.5-1 for GNSS scenario #1.

3.
Switch on the UE.
5.2.2.4.2
Procedure 

1.
Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [25] subclause 6.2.1.2.6
2.
Set up a connection using the procedure in subclause D.2.

3.
Send a RESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [25], subclauses 6.2.2 and 6.2.7 for UE based testing; or subclauses 6.2.4 and 6.2.7 for UE assisted testing with the values of GPS TOW msec or GANSS TOD, and UTRAN GPS timing of cell frames or UTRAN GANSS timing of cell frames offset by random values as specified in 3GPP TS 37.571-5 [25] subclause 6.2.7.2; as required to obtain a fix using the procedure specified in 3GPP TS 34.108 [3], subclauses 7.5.6 or 7.5.8.

4.
If the UE returns a valid result in the MEASUREMENT REPORT message within the Max response time specified in table 5.2.2.5-3 then record the result and process it as specified in step 5. If the UE does not return a valid result within the Max response time specified in table 5.2.2.5-3 or reports a UE positioning error in the MEASUREMENT REPORT message then record one Bad Result.

5.
For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.2.2.5-3 and record one Good Result or Bad Result as appropriate; or


For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT message to a 2D position using the method described in Annex B and then compare the result against the simulated position of the UE used in step  1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.2.2.5-3 and record one Good Result or Bad Result as appropriate.

6.
Release the connection using the procedure in subclause D.3.

7.
Repeat steps 1 to 6 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Use new random values for the UE location and altitude in step 1 and for the GPS TOW msec or GANSS TOD, and UTRAN GPS timing of cell frames or UTRAN GANSS timing of cell frames offsets in step 3.

8.
Repeat steps 1 to 7 until the statistical requirements of subclause 5.2.2.5 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

5.2.2.5
Test Requirements

For the parameters specified in table 5.2.2.5-1 the UE shall meet the requirements and the success rate specified in table 5.2.2.5-3 with a confidence level of 95% according to annex F.5.1.
Table 5.2.2.5-1: Test parameters for Sensitivity Fine Time Assistance

	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.2.2.5-2

	
	Total number of generated satellites 
	-
	6

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(1.8

	
	GNSS fine time assistance error range
	s
	(9

	Galileo
	Reference signal power level 
	dBm
	-146

	GPS(1)
	Reference signal power level
	dBm
	-146

	GLONASS
	Reference signal power level
	dBm
	-146

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


Table 5.2.2.5-2: Satellite allocation

	
	Satellite allocation for each constellation

	
	GNSS-1
	GNSS-2
	GNSS-3

	Single constellation
	6
	-
	-

	Dual constellation
	3
	3
	-

	Triple constellation
	2
	2
	2


Table 5.2.2.5-3: Test requirements for Sensitivity Fine Time Assistance
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	101.3 m
	20.3 s


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in subclause F.4.

5.3
Nominal Accuracy

5.3.1
Definition and applicability

Nominal accuracy is the accuracy of the UE's A-GNSS position estimate under ideal GNSS signal conditions.
The requirements and this test apply to all types of UTRA for the FDD UE that supports A-GNSS.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a Sub-Test Case Number as defined in Table 5.3.1.

Table 5.3.1: Sub-Test Case Number Definition

	Sub-Test Case Number
	Supported GNSS

	1
	UE supporting A-GLONASS only

	2
	UE supporting A-Galileo only

	3
	UE supporting A-GPS and Modernized GPS only

	4
	UE supporting A-GPS and A-GLONASS only


5.3.2
Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 5.3.2-3 for the parameters specified in table 5.3.2-1.

Table 5.3.2-1: Test parameters for Nominal Accuracy
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.3.2-2

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(2

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	QZSS
	Reference signal power level for all satellites
	dBm
	-128.5

	SBAS
	Reference signal power level for all satellites
	dBm
	-131

	Note 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.

Note 2: 7 satellites apply only for SBAS case.


If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.

If SBAS is supported, the SBAS satellite with the highest elevation will be added to the scenario.

Table 5.3.2-2: Satellite allocation

	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)
	SBAS

	Single constellation
	6
	--
	--
	1

	Dual constellation
	3
	3
	--
	1

	Triple constellation
	2
	2
	2
	1

	Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS.


Table 5.3.2-3: Minimum requirements for Nominal Accuracy
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	15 m
	20 s


The reference for this requirement is 3GPP TS 25.172 [24], subclause 5.2.1.
5.3.3
Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS satellite signal conditions that represent ideal conditions.

5.3.4
Method of test

5.3.4.1
Initial conditions

Test environment:  normal; see subclause E.2.

1.
Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2.
Set the GNSS test parameters as specified in table 5.3.4.2 for GNSS scenario #3.

3.
Switch on the UE.
5.3.4.2
Procedure

1.
Start GNSS scenario #3 as specified in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [25] subclause 6.2.1.2.6
2.
Set up a connection using the procedure in subclause D.2.

3.
Send a RESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [25], subclauses 6.2.2 and 6.2.7 for UE based testing; or subclauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS TOW msec or GANSS TOD offset by a random value as specified in 3GPP TS 37.571-5 [25] subclause 6.2.7.2; using the exception to the RRC MEASUREMENT CONTROL message listed in table 5.3.5-1; as required to obtain a fix using the procedure specified in 3GPP TS 34.108 [3], subclauses 7.5.6 or 7.5.8.

Table 5.3.4.2: Contents of RRC MEASUREMENT CONTROL message
	Information Element
	Value/Remark

	          - UE positioning reporting quantity
	

	               - Horizontal accuracy
	’6’ (7.7m)


4.
If the UE returns a valid result in the MEASUREMENT REPORT message within the Max response time specified in table 5.3.5-3 then record the result and process it as specified in step 5. If the UE does not return a valid result within the Max response time specified in table 5.3.5-3 or reports a UE positioning error in the MEASUREMENT REPORT message then record one Bad Result.

5.
For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.3.5-3 and record one Good Result or Bad Result as appropriate; or


For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT message to a 2D position using the method described in Annex B and then compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.3.5-3 and record one Good Result or Bad Result as appropriate.

6.
Release the connection using the procedure in subclause D.3.

7.
Repeat steps 1 to 6 using GNSS scenario #4 instead of #3 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Use new random values for the UE location and altitude in step 1 and for the GPS TOW msec or GANSS TOD offset in step 3.

8.
Repeat steps 1 to 7 until the statistical requirements of subclause 5.3.5 are met. Each time scenario #3 or #4 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

5.3.5
Test Requirements

For the parameters specified in table 5.3.5-1 the UE shall meet the requirements and the success rate specified in table 5.3.5-3 with a confidence level of 95% according to annex F.5.1.
Table 5.3.5-1: Test parameters for Nominal Accuracy
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.3.5-3

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(1.8

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	QZSS
	Reference signal power level for all satellites
	dBm
	-128.5

	SBAS
	Reference signal power level for all satellites
	dBm
	-131

	Note 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.

Note 2: 7 satellites apply only for SBAS case.


If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.

If SBAS is supported, the SBAS satellite with the highest elevation will be added to the scenario.

Table 5.3.5-2: Satellite allocation

	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)
	SBAS

	Single constellation
	6
	--
	--
	1

	Dual constellation
	3
	3
	--
	1

	Triple constellation
	2
	2
	2
	1

	Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS.


Table 5.3.5-3: Test requirements for Nominal Accuracy
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	16.3 m
	20.3 s


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in subclause F.4.

5.4
Dynamic Range

5.4.1
Definition and applicability

Dynamic Range is the maximum difference in level of the GNSS signals from a number of satellites that allows the UE to make an A-GNSS position estimate with a specific accuracy and a specific response time.

The requirements and this test apply to all types of UTRA for the FDD UE that supports A-GNSS.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a Sub-Test Case Number as defined in Table 5.4.1.

Table 5.4.1: Sub-Test Case Number Definition

	Sub-Test Case Number
	Supported GNSS

	1
	UE supporting A-GLONASS only

	2
	UE supporting A-Galileo only

	3
	UE supporting A-GPS and Modernized GPS only

	4
	UE supporting A-GPS and A-GLONASS only


5.4.2
Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 5.4.2-3 for the parameters specified in table 5.4.2-1.

Table 5.4.2-1: Test parameters for Dynamic Range
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.4.2-2

	
	Total number of generated satellites
	-
	6

	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(2

	Galileo
	Reference high signal power level
	dBm
	-127.5

	
	Reference low signal power level
	dBm
	-147

	GPS(1)
	Reference high signal power level
	dBm
	-129

	
	Reference low signal power level
	dBm
	-147

	GLONASS
	Reference high signal power level
	dBm
	-131.5

	
	Reference low signal power level
	dBm
	-147

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


Table 5.4.2-2: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)

	Single constellation
	High signal level
	2
	--
	--

	
	Low signal level
	4
	--
	--

	Dual constellation
	High signal level
	1
	1
	--

	
	Low signal level
	2
	2
	--

	Triple constellation
	High signal level
	1
	1
	1

	
	Low signal level
	1
	1
	1

	Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS.


Table 5.4.2-3: Minimum requirements for Dynamic Range
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	100 m
	20 s


The reference for this requirement is 3GPP TS 25.172 [24], subclause 5.3.1.
5.4.3
Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS satellite signal conditions that have a wide dynamic range. Strong satellites are likely to degrade the acquisition of weaker satellites due to their cross‑correlation products.

5.4.4
Method of test

5.4.4.1
Initial conditions

Test environment:  normal; see subclause E.2.

1.
Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2.
Set the GNSS test parameters as specified in table 5.4.5-1 for GNSS scenario #1. Randomly select from the satellite SV IDs defined in the table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 for the satellites with the higher levels. 
3.
Switch on the UE.
5.4.4.2
Procedure

1.
Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [25] subclause 6.2.1.2.6
2.
Set up a connection using the procedure in subclause D.2.

3.
Send a RESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [25], subclauses 6.2.2 and 6.2.7 for UE based testing; or subclauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS TOW msec or GANSS TOD offset by a random value as specified in 3GPP TS 37.571-5 [25] subclause 6.2.7.2; as required to obtain a fix using the procedure specified in 3GPP TS 34.108 [3], subclauses 7.5.6 or 7.5.8.

4.
If the UE returns a valid result in the MEASUREMENT REPORT message within the Max response time specified in table 5.4.5-3 then record the result and process it as specified in step 5. If the UE does not return a valid result within the Max response time specified in table 5.4.5-3 or reports a UE positioning error in the MEASUREMENT REPORT message then record one Bad Result.

5.
For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.4.5-3 and record one Good Result or Bad Result as appropriate; or


For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT message to a 2D position using the method described in Annex B and then compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.4.5-3 and record one Good Result or Bad Result as appropriate.

6.
Release the connection using the procedure in subclause D.3.

7.
Repeat steps 1 to 6 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 for the satellites with the higher levels. Use new random values for the UE location and altitude in step 1 and for the GPS TOW msec or GANSS TOD offset in step 3.

8.
Repeat steps 1 to 7 until the statistical requirements of subclause 5.4.5 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again. Each time scenario #1 or #2 is used, randomly select from the set of satellite SV IDs defined in the table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2, for the satellites with the higher levels.

5.4.5
Test Requirements

For the parameters specified in table 5.4.5-1 the UE shall meet the requirements and the success rate specified in table 5.4.5-3 with a confidence level of 95% according to annex F.5.1.
Table 5.4.5-1: Test parameters for Dynamic Range
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.4.5-2

	
	Total number of generated satellites
	-
	6

	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(2

	Galileo
	Reference high signal power level
	dBm
	-126.7

	
	Reference low signal power level
	dBm
	-146

	GPS(1)
	Reference high signal power level
	dBm
	-128.2

	
	Reference low signal power level
	dBm
	-146

	GLONASS
	Reference high signal power level
	dBm
	-130.7

	
	Reference low signal power level
	dBm
	-146

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


Table 5.4.5-2: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)

	Single constellation
	High signal level
	2
	--
	--

	
	Low signal level
	4
	--
	--

	Dual constellation
	High signal level
	1
	1
	--

	
	Low signal level
	2
	2
	--

	Triple constellation
	High signal level
	1
	1
	1

	
	Low signal level
	1
	1
	1

	Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS.


Table 5.4.5-3: Test requirements for Dynamic Range
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	101.3 m
	20.3 s


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in subclause F.4.

5.5
Multi-path Performance

5.5.1
Definition and applicability

Multi-path performance measures the accuracy and response time of the UE's A-GNSS position estimate in a specific GNSS signal multi-path environment.

The requirements and this test apply to all types of UTRA for the FDD UE that supports A-GNSS.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a Sub-Test Case Number as defined in Table 5.5.1.

Table 5.5.1: Sub-Test Case Number Definition

	Sub-Test Case Number
	Supported GNSS

	1
	UE supporting A-GLONASS only

	2
	UE supporting A-Galileo only

	3
	UE supporting A-GPS and Modernized GPS only

	4
	UE supporting A-GPS and A-GLONASS only


5.5.2
Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 5.5.2-3 for the parameters specified in table 5.5.2-1.

Table 5.5.2-1: Test parameters for Multi-path Performance
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 5.5.2-2

	
	Total number of generated satellites 
	-
	6

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	(2

	Galileo
	Reference signal power level 
	dBm
	-127

	GPS(1)
	Reference signal power level
	dBm
	-128.5

	GLONASS
	Reference signal power level
	dBm
	-131

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


Table 5.5.2-2: Channel model allocation
	
	Channel model allocation for each constellation

	
	GNSS-1
	GNSS-2
	GNSS-3

	Single constellation
	One-tap channel
	2
	--
	--

	
	Two-tap channel
	4
	--
	--

	Dual constellation
	One-tap channel
	1
	1
	--

	
	Two-tap channel
	2
	2
	--

	Triple constellation
	One-tap channel
	1
	1
	1

	
	Two-tap channel
	1
	1
	1

	Note: One-tap channel: no multi-path. Two-tap channel: multi-path defined in Annex C


Table 5.5.2-3: Minimum requirements for Multi-path Performance
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	100 m
	20 s


The reference for this requirement is 3GPP TS 25.172 [24], subclause 5.4.1.
5.5.3
Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS satellite signal conditions that represent simple multi-path conditions.
5.5.4
Method of test

5.5.4.1
Initial conditions

Test environment:  normal; see subclause E.2.

1.
Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2.
Set the GNSS test parameters as specified in table 5.5.5-1 for GNSS scenario #1. Randomly select from the satellite SV IDs defined in the table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 for the satellites with one-tap channel.
3.
Switch on the UE.
5.5.4.2
Procedure 

1.
Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [25] subclause 6.2.1.2.6. The initial carrier phase difference between taps of the multi-path model shall be randomly selected between 0 and  2radians by selecting the next random number from a standard uniform random number generator, in the range 0 to 2, representing radians with a resolution of 0.1, representing 0.1 radians.
2.
Set up a connection using the procedure in subclause D.2.

3.
Send a RESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [25], subclauses 6.2.2 and 6.2.7 for UE based testing; or subclauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS TOW msec or GANSS TOD offset by a random value as specified in 3GPP TS 37.571-5 [25] subclause 6.2.7.2; as required to obtain a fix using the procedure specified in 3GPP TS 34.108 [3], subclauses 7.5.6 or 7.5.8.

4.
If the UE returns a valid result in the MEASUREMENT REPORT message within the Max response time specified in table 5.5.5-4 then record the result and process it as specified in step 5. If the UE does not return a valid result within the Max response time specified in table 5.5.5-4 or reports a UE positioning error in the MEASUREMENT REPORT message then record one Bad Result.

5.
For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.5.5-4 and record one Good Result or Bad Result as appropriate; or


For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT message to a 2D position using the method described in Annex B and then compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in subclause 5.1.1.3. Compare the 2D position error against the value in table 5.5.5-4 and record one Good Result or Bad Result as appropriate.

6.
Release the connection using the procedure in subclause D.3.

7.
Repeat steps 1 to 6 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2 for the satellites with one-tap channel. Use new random values for the UE location and altitude, and the initial carrier phase difference between taps of the multi-path model in step 1 and for the GPS TOW msec or GANSS TOD offset in step 3.

8.
Repeat steps 1 to 7 until the statistical requirements of subclause 5.5.5 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again. Each time scenario #1 or #2 is used, randomly select from the satellite SV IDs defined in the table in 3GPP TS 37.571-5 [25] subclause 6.2.1.2, for the satellites with one-tap channel.
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