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17.2.2
Assisted GPS Network Induced Tests

…
17.2.2.2
LCS Network-induced location request/UE-Based GPS/Emergency call/With USIM/Assistance data sent in multiple measurement control messages
17.2.2.2.1
Definition

This test case applies to all UEs supporting UE-Based GPS Location Service capabilities.

17.2.2.2.2 Conformance requirements
1)
if the IE "Measurement command" has the value "modify":

2>
for all IEs present in the MEASUREMENT CONTROL message:

3>
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

4>
if measurement type is set to "UE positioning measurement" and the IE "UE positioning GPS assistance data" is present, for any of the optional IEs "UE positioning GPS reference time", "UE positioning GPS reference UE position", "UE positioning GPS DGPS corrections", "UE positioning GPS ionospheric model", "UE positioning GPS UTC model", "UE positioning GPS acquisition assistance", "UE positioning GPS real-time integrity" that are present in the MEASUREMENT CONTROL message:

5>
replace all instances of the IEs listed above (and all their children) stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity" with the IEs received in the MEASUREMENT CONTROL message;

5>
leave all other stored information elements unchanged in the variable MEASUREMENT_IDENTITY.

2)
If the IE "UE positioning GPS Navigation Model" is included, for each satellite, the UE shall:

1>
use IE "Satellite Status" to determine if an update of IE "UE positioning GPS Ephemeris and Clock Correction parameters" has been provided for the satellite indicated by the IE "SatID";

1>
if an update has been provided for this satellite:

2>
act as specified in subclause 8.6.7.19.3.4.

3)
If the IE "UE positioning GPS Ephemeris and Clock Correction parameters" is included, for each satellite, the UE shall:

1>
update the variable UE_POSITIONING_GPS_DATA as follows:

2>
store this IE at the position indicated by the IE "Sat ID" in the IE "UE positioning GPS Navigation Model" in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position.

1>
act on these GPS ephemeris and clock correction parameters in a manner similar to that specified in [12].
4)
If the IE "UE positioning GPS reference time" is included, the UE shall:

1>
store the IE "GPS Week" in "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and use it as the current GPS week;

1>
store the IE "GPS TOW msec" in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and use it as an estimate of the GPS Time-of-Week at the time of reception of the complete message containing the IE "GPS TOW msec";

NOTE:
The UE does not need to apply any compensation on the GPS Time-of-Week.

1>
if the IE "SFN" and IE "UTRAN GPS timing of cell frames" are included:

2>
if the UE is able to utilise the IEs:

3>
store these IEs in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA;

3>
if the IE "Primary CPICH Info" for FDD or IE "cell parameters id" for TDD is not included:

4>
if the UE is not in CELL_DCH state:

5>
use IEs "SFN" and "UTRAN GPS timing of cell frames" to estimate the relationship between GPS time and air-interface timing of the NODE B transmission in the serving cell.

4>
if the UE is in CELL_DCH state:

5>
ignore IEs "SFN" and "UTRAN GPS timing of cell frames".

3>
if the IE "Primary CPICH Info" for FDD or IE "cell parameters id" for TDD is also included:

4>
store this IE in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA;

4>
use IEs "SFN" and "UTRAN GPS timing of cell frames" to estimate the relationship between GPS time and air-interface timing of the NODE B transmission in the cell indicated by "Primary CPICH info" or "cell parameters id".

1>
if the IE "SFN-TOW Uncertainty" is included:

2>
store this IE in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and use it to determine if the relationship between GPS time and air-interface timing of the NODE B transmission is known to within at least 10ms.

1>
if the IE "TUTRAN-GPS drift rate" is included:

2>
store this IE in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA; and

2>
may use it as an estimate of the drift rate of the NODE B clock relative to GPS time.

1>
if the IE "GPS TOW Assist" is included:

2>
for each satellite:

3>
delete all information currently stored in the IE "GPS TOW Assist" in the IE "UE positioning GPS reference time" in the variable UE_POSITIONING_GPS_DATA;

3>
store the received GPS TOW Assist information in the IE "UE positioning GPS reference time" in the variable UE_POSITIONING_GPS_DATA.

5)
If the IE "UE positioning GPS reference UE position" is included, the UE shall:

1>
store this IE in the IE "UE positioning GPS reference UE position" in variable UE_POSITIONING_GPS_DATA; and

1>
use it as a priori knowledge of the approximate location of the UE.
6)
If IE "UE positioning GPS ionospheric model" is included, the UE shall:

1>
store this IE in the IE "UE positioning GPS ionospheric model" in variable UE_POSITIONING_GPS_DATA;

1>
act on these GPS ionospheric model parameters in a manner similar to that specified in [12].

7) The UE shall when a measurement report is triggered:
2>
if the UE has been able to calculate a position after performing measurements on the cells included in the variable UE_POSITIONING_OTDOA_DATA_UE_BASED in case of OTDOA or on the list of satellites included in the variable UE_POSITIONING_GPS_DATA in case of GPS positioning:

3>
include IE "UE positioning Position Estimate Info" in the MEASUREMENT REPORT and set the contents of the IE as follows:
4>
if the UE does not support the capability to perform the UE GPS timing of cell frames measurement; or

4>
if the IE "GPS timing of Cell wanted" is set to FALSE:

5>
include the IE "GPS TOW msec".

4>
if IE "Vertical Accuracy" has been included in IE "UE positioning reporting quantity":

5>
if the IE "Vertical Accuracy" has been assigned to a value unequal to "0":

6>
if the UE has been able to calculate a 3-dimensional position:

7>
include IE "Ellipsoid point with altitude and uncertainty ellipsoid" as the position estimate.

6>
if the UE has not been able to calculate a 3-dimensional position:

7>
act as if IE "Vertical Accuracy" has not been included in IE "UE positioning reporting quantity".

4>
if IE "Vertical Accuracy" has not been included in IE "UE positioning reporting quantity":

5>
if IE "Horizontal Accuracy" in IE "UE positioning reporting quantity" has been assigned to a value unequal to 0:

6> include either IE "Ellipsoid point with uncertainty circle" or IE "Ellipsoid point with uncertainty ellipse" or IE "Ellipsoid point with altitude and uncertainty ellipsoid" as the position estimate.
Reference(s):

-
Conformance requirement 1: TS 25.331, subclause 8.4.1.3.

-
Conformance requirement 2: TS 25.331, subclauses 8.6.7.19.3.3a, 8.6.7.19.3.4.

-
Conformance requirement 3: TS 25.331, clause 8.6.7.19.1b.
-
Conformance requirement 4: TS 25.331, clause 8.6.7.19.3.7.

-
Conformance requirement 5: TS 25.331, clause 8.6.7.19.3.8.

-
Conformance requirement 6: TS 25.331, clause 8.6.7.19.3.5.

-
Conformance requirement 7: TS 25.331, clause 8.6.7.19.1b.
-
Reference [12] in these conformance requirements denotes document ICD-GPS-200: "Navstar GPS Space Segment/Navigation User Interface".
17.2.2.2.3 Test Purpose
To verify the UE’s behavior in a network-induced location request procedure using UE-based A-GPS with assistance data from the network.

To verify that the UE in CELL_DCH state accepts assistance data received in multiple MEASUREMENT CONTROL messages.
To verify that the UE does not include the IE “GPS Additional Assistance Data Request“ when the flag “Additional Assistance Data Request” is set to FALSE in the most recent MEASUREMENT CONTROL message.
17.2.2.2.4 Method of Test

Initial Conditions

-
System Simulator:

-
1 cell, default parameters.

-
Satellites: at least 4 GPS satellite signals are used.

-
User Equipment:

-
The UE shall begin the test with no GPS assistance data stored.  (The means of achieving this state may depend on the UE implementation.)
-
The UE is in state "MM idle" with valid TMSI and CKSN.
-
The UE is in CELL_DCH state.
Related PICS/PIXIT Statements

-
UE Based GPS
Test Procedure
The UE requests an Emergency Service call via a CM SERVICE REQUEST.
Upon receiving the EMERGENCY SETUP message from the UE, the SS orders an A-GPS positioning measurement using MEASUREMENT CONTROL including assistance data for four satellites. Two supplementary MEASUREMENT CONTROL messages provide assistance data for four additional satellites each and the last message orders periodic reporting.
The UE performs positioning measurements and responds with a MEASUREMENT REPORT message containing a valid position estimate in the IE “UE Positioning Position Estimate Info”.

After reaching the active state, the call is cleared by the SS.
Expected Sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	UE
	
	The emergency number is entered. The number shall be one programmed in test USIM EFECC (Emergency Call Codes) (ref. 34.108, clause 8.3.2.21).

	2
	-->
	
	UE establishes RRC procedure for emergency call (Establishment Cause: Emergency Call).
The SS checks that the UE capability includes A-GPS UE based positioning measurement.

	3
	-->
	CM SERVICE REQUEST
	The CM service type IE indicates "emergency call establishment".

	4
	<--
	AUTHENTICATION REQUEST
	IE Authentication Parameter AUTN shall be present in the message.

	5
	-->
	AUTHENTICATION RESPONSE
	SRES specifies correct value.

	6
	
	
	SS starts security procedure.

	7
	-->
	EMERGENCY SETUP
	If the Bearer capability IE is not included the default UMTS AMR speech version shall be assumed.

	8
	<--
	MEASUREMENT CONTROL
	Assistance data: Reference Time, Reference Location, and ephemeris for satellites 1-4

	9
	<--
	MEASUREMENT CONTROL
	Assistance data: Ionospheric model and ephemeris for satellites 5-8

	10
	<--
	MEASUREMENT CONTROL
	Assistance data: Ephemeris for satellites 9-12
Reporting mode: Periodical reporting

Amount of reporting: 1

Reporting interval: 64000

	11
	-->
	MEASUREMENT REPORT
	Measurement report message containing UE position estimate.

	12
	<--
	CALL PROCEEDING
	

	13
	<--
	ALERTING
	

	14
	<--
	
	SS sets up the radio bearer with the rate indicated by the EMERGENCY SETUP message.

	15
	<--
	CONNECT
	

	16
	-->
	CONNECT ACKNOWLEDGE
	

	17
	
	
	The DTCH is through connected in both directions.

	18
	<--
	DISCONNECT
	SS disconnects the call and associated radio bearer.


Specific Message Contents

MEASUREMENT CONTROL (Step 8):

	Information element
	Value/remark

	Measurement Information Elements
	

	Measurement Identity
	10

	Measurement Command
	Setup

	Measurement Reporting Mode
	Not present

	Additional Measurements List
	Not present

	CHOICE Measurement type
	UE positioning measurement

	     - UE positioning measurement
	

	          - UE positioning reporting quantity
	

	               - Method type
	UE based

	               - Positioning methods
	GPS

	               - Response time
	128

	               - Horizontal accuracy
	Set according to 17.2.1.2 (unequal to 0)

	               - Vertical accuracy
	Set according to 17.2.1.2 (unequal to 0)

	               - GPS timing of cell wanted
	FALSE

	               - Multiple sets
	FALSE

	               - Additional assistance data request
	FALSE

	               - Environmental characterization 
	Not present

	          - Measurement validity
	

	               - UE state
	All states

	          - CHOICE Reporting criteria
	No reporting

	          - UE pos OTDOA assistance data for UE-assisted
	Not present

	          - UE pos OTDOA assistance data for UE-based
	Not present

	          - UE positioning GPS assistance data
	

	               - UE positioning GPS reference time

	

	                    - GPS week
	Set according to 17.2.1.2

	                    - GPS TOW msec
	Set according to 17.2.1.2

	                    - UTRAN GPS reference time
	Not present

	                    - SFN-TOW uncertainty
	Not present

	                    - TUTRAN-GPS drift rate
	Not present

	                    - GPS TOW assist
	Set according to 17.2.1.2

	               - UE positioning GPS reference UE position
	Set according to 17.2.1.2

	                    - Latitude sign
	

	                    - Degrees of latitude
	

	                    - Degrees of longitude
	

	                    - Altitude direction
	

	                    - Altitude
	

	                    - Uncertainty semi-major
	

	                    - Uncertainty semi-minor
	

	                    - Orientation of major axis
	

	                    - Uncertainty altitude
	

	                    - Confidence
	

	               - UE positioning GPS DGPS corrections

	Not present

	               - UE positioning GPS navigation model

	

	                    - Satellite information
	For satellites 1-4 and set according to 17.2.1.2

	                         - SatID
	

	                         - Satellite status
	

	                         - GPS ephemeris and clock corr. param.
	

	                              - C/A or P on L2
	

	                              - URA index
	

	                              - SV health
	

	                              - IODC
	

	                              - L2 P data flag
	

	                              - SF 1 reserved
	

	                              - TGD
	

	                              - toc
	

	                              - af2
	

	                              - af1
	

	                              - af0
	

	                              - Crs
	

	                              - n
	

	                              - M0
	

	                              - Cuc
	

	                              - e
	

	                              - Cus
	

	                              - A1/2
	

	                              - toe
	

	                              - Fit interval flag
	

	                              - AODO
	

	                              - Cic
	

	                              - OMEGA0
	

	                              - Cis
	

	                              - i0
	

	                              - Crc
	

	                              - (
	

	                              - OMEGAdot
	

	                              - Idot
	

	               - UE positioning GPS ionospheric model
	Not present

	               - UE positioning GPS UTC model

	Not present

	               - UE positioning GPS almanac
	Not present

	               - UE positioning GPS acquisition assistance
	Not present

	               - UE positioning GPS real-time integrity
	Not present

	Physical Channel Information Elements
	

	DPCH compressed mode status info
	Not present


MEASUREMENT CONTROL (Step 9):
	Information element
	Value/remark

	Measurement Information Elements
	

	Measurement Identity
	10

	Measurement Command
	Modify

	Measurement Reporting Mode
	Not present

	Additional Measurements List
	Not present

	CHOICE Measurement type
	

	     - UE positioning measurement
	

	          - UE positioning reporting quantity
	

	               - Method type
	UE based

	               - Positioning methods
	GPS

	               - Response time
	128

	               - Horizontal accuracy
	Set according to 17.2.1.2 (unequal to 0)

	               - Vertical accuracy
	Set according to 17.2.1.2 (unequal to 0)

	               - GPS timing of cell wanted
	FALSE

	               - Multiple sets
	FALSE

	               - Additional assistance data request
	FALSE

	               - Environmental characterization 
	Not present

	          - Measurement validity
	

	               - UE state
	All states

	          - CHOICE Reporting criteria
	No reporting

	          - UE pos OTDOA assistance data for UE-assisted
	Not present

	          - UE pos OTDOA assistance data for UE-based
	Not present

	          - UE positioning GPS assistance data
	

	               - UE positioning GPS reference time

	Not present

	               - UE positioning GPS reference UE position
	Not present

	               - UE positioning GPS DGPS corrections

	Not present

	               - UE positioning GPS navigation model

	

	                    - Satellite information
	For satellites 5-8, if applicable, and set according to 17.2.1.2

	                         - SatID
	

	                         - Satellite status
	

	                         - GPS ephemeris and clock corr. param.
	

	                              - C/A or P on L2
	

	                              - URA index
	

	                              - SV health
	

	                              - IODC
	

	                              - L2 P data flag
	

	                              - SF 1 reserved
	

	                              - TGD
	

	                              - toc
	

	                              - af2
	

	                              - af1
	

	                              - af0
	

	                              - Crs
	

	                              - n
	

	                              - M0
	

	                              - Cuc
	

	                              - e
	

	                              - Cus
	

	                              - A1/2
	

	                              - toe
	

	                              - Fit interval flag
	

	                              - AODO
	

	                              - Cic
	

	                              - OMEGA0
	

	                              - Cis
	

	                              - i0
	

	                              - Crc
	

	                              - (
	

	                              - OMEGAdot
	

	                              - Idot
	

	               - UE positioning GPS ionospheric model
	Set according to 17.2.1.2

	                    - (0
	

	                    - (1
	

	                    - (2
	

	                    - (3
	

	                    - (0
	

	                    - (1
	

	                    - (2
	

	                    - (3
	

	               - UE positioning GPS UTC model

	Not present

	               - UE positioning GPS almanac
	Not present

	               - UE positioning GPS acquisition assistance
	Not present

	               - UE positioning GPS real-time integrity
	Not present

	                    - Satellite information
	

	                         - BadSatID
	

	Physical Channel Information Elements
	

	DPCH compressed mode status info
	Not present


MEASUREMENT CONTROL (Step 10):
	Information element
	Value/remark

	Measurement Information Elements
	

	Measurement Identity
	10

	Measurement Command
	Modify

	Measurement Reporting Mode
	

	     - Measurement report transfer mode
	Acknowledged mode RLC

	     - Periodical reporting / Event trigger reporting mode 
	Periodical reporting

	Additional Measurements List
	Not present

	CHOICE Measurement type
	UE positioning measurement

	     - UE positioning measurement
	

	          - UE positioning reporting quantity
	

	               - Method type
	UE based

	               - Positioning methods
	GPS

	               - Response time
	128

	               - Horizontal accuracy
	Set according to 17.2.1.2 (unequal to 0)

	               - Vertical accuracy
	Set according to 17.2.1.2 (unequal to 0)

	               - GPS timing of cell wanted
	FALSE

	               - Multiple sets
	FALSE

	               - Additional assistance data request
	FALSE

	               - Environmental characterization 
	Not present

	          - Measurement validity
	

	               - UE state
	All states

	          - CHOICE Reporting criteria
	Periodical reporting criteria

	               - Amount of reporting
	1

	               - Reporting interval
	64000

	          - UE pos OTDOA assistance data for UE-assisted
	Not present

	          - UE pos OTDOA assistance data for UE-based
	Not present

	          - UE positioning GPS assistance data
	

	               - UE positioning GPS reference time

	Not present

	               - UE positioning GPS reference UE position
	Not present

	               - UE positioning GPS DGPS corrections

	Not present

	               - UE positioning GPS navigation model

	

	                    - Satellite information
	For satellites 9-12, if applicable, and set according to 17.2.1.2

	                         - SatID
	

	                         - Satellite status
	

	                         - GPS ephemeris and clock corr. param.
	

	                              - C/A or P on L2
	

	                              - URA index
	

	                              - SV health
	

	                              - IODC
	

	                              - L2 P data flag
	

	                              - SF 1 reserved
	

	                              - TGD
	

	                              - toc
	

	                              - af2
	

	                              - af1
	

	                              - af0
	

	                              - Crs
	

	                              - n
	

	                              - M0
	

	                              - Cuc
	

	                              - e
	

	                              - Cus
	

	                              - A1/2
	

	                              - toe
	

	                              - Fit interval flag
	

	                              - AODO
	

	                              - Cic
	

	                              - OMEGA0
	

	                              - Cis
	

	                              - i0
	

	                              - Crc
	

	                              - (
	

	                              - OMEGAdot
	

	                              - Idot
	

	               - UE positioning GPS ionospheric model
	Not present

	               - UE positioning GPS UTC model

	Not present

	               - UE positioning GPS almanac
	Not present

	               - UE positioning GPS acquisition assistance
	Not present

	               - UE positioning GPS real-time integrity
	Not present

	Physical Channel Information Elements
	

	DPCH compressed mode status info
	Not present


MEASUREMENT REPORT (Step 11):

	Information element
	Value/remark

	Measurement Information Elements
	

	Measurement Identity
	10

	Measured Results
	

	     - CHOICE Measurement
	

	          - UE positioning measured results
	

	               - UE positioning OTDOA measured results
	Not present

	               - UE positioning position estimate info
	

	                    - CHOICE Reference time
	

	                         - GPS reference time only
	

	                              - GPS TOW msec
	Not checked

	                    - CHOICE Position estimate
	One of ‘Ellipsoid point with uncertainty Circle’ or ‘Ellipsoid point with uncertainty Ellipse’ or ‘Ellipsoid point with altitude and uncertainty Ellipsoid’

	               - UE positioning GPS measured results
	Not present 

	               - UE positioning error
	Not present

	Measured Results on RACH
	Not present

	Additional Measured Results
	Not present

	Event Results
	Not present


17.2.2.2.5 Test Requirements
At step 11 the UE shall send a MEASUREMENT REPORT message containing a valid UE position estimate.
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