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	Reason for change:
(

	1/ The GPS specifications refers to satellites by a SV ID No which has a value range from 1-64.The RRC specification refers to GPS satellites by the IE 'Sat ID' which has a value range from 0-63 but it does not specify how the Sat ID is related to the SV ID No. It is reasonable to assume that the Sat ID = SV ID No - 1 but this is not stated.

2/ For event triggered reporting, the UE is required to perform a position measurement and evaluate an event every measurement interval. However, it is possible that the position measurement is unsuccessful in obtaining a position fix. In this situation, the specification is not clear as to whether the UE should send a measurement report containing a 'UE positioning error' or whether it should not send anything and instead just wait for the next measurement interval to perform the measurement and event evaluation again. It is not desirable for the UE to send a measurement report with a 'UE positioning error' every interval in which a position fix can not be obtained (this would cause signalling load equivalent to period reporting).

3/ Section 8.6.7.19.1b describes how the contents of the MEASUREMENT REPORT are set when a measurement report is triggered. This includes the setting of the IE 'UE positioning error' when the UE has not been able to obtain a position fix. However, if the UE requires GPS assistance data in order to perform a measurement then it needs to be able to send a MEASUREMENT REPORT containing the IE'UE positioning error' at times other than when a measurement report is triggered. . Typically this will be immediately after a UE positioning measurement  has been configured. Without this the UE would have to wait until a measurement report is triggered before it can send a request for assistance data and this could be up to 64s in the case or periodical reporting or an indefinitely long period in the case event triggered reporting.
4/ For periodic measurement reporting, section 8.6.7.8 indicates that the UE does not include the IE 'measured results' if it does not have a measurement at the instant the MEASUREMENT REPORT message is sent. However, for UE positioning measurements, 8.6.7.19.1b requires the UE to include the IE 'UE positioning error' when it can not perform the measurement, but the IE 'UE positioning error' is part of the IE 'measured results'. Therefore the 2 sections contain conflicting requirements.


5/ 

6/ Section 14.7.3.1 says that event 7a is triggered when current position differs from the last reported position by more than the given threshold. However, when the measurement is first configured there is no last reported position with which to perform the comparison. If the IE 'Report first fix' is set to FALSE then event will ever be triggered. In addition, there is an error in the indentation which implies a number of actions related to handling of the 'amount of reporting' are performed when the measurement is configured instead of only when the event occurs.

7/ In section 10.3.7.87 the conditions table refer to the value 'ER3' of the IE 'Error reason'. However, the value ER3 is not one of the possible values of the IE 'Error reason' following a CR in Mar 03. Instead, this should refer to the value 'Assistance Data Missing'.



	
	

	Summary of change:
(

	1/ It is specified in the semantic column of the tabular that SatID = SV ID No -1. This change is made for every occurrence of SatID. A comment is also added in the ASN.1

2/ Text is added in section 14.7.3.1 to say that the UE configured with event 7a does not trigger a measurement report every measurement interval for which the event can not be evaluated because a position fix is unavailable.

3/ Text is added in section 8.6.7.19.1b to say that the UE may trigger a measurement report if it requires assistance data in order to perform the requested measurement. In addition, the indentation of the bullet just before the introduced text is indented one level. This implies that may send the include the 'UE positioning error' with values other than 'assistance data missing' only it a measurement report is actually triggered.

4/ Section 8.6.7.8 is clarified so that the UE excludes the IE 'measured results' from the MEASUREMENT REPORT when no measurements are available only for the case that the measurement type is not UE positioning. In the case of UE positioning the UE is still required to include the IE 'measured results' in order to include the IE 'UE positioning error'.

5/ 

6/ Section 14.7.3.1 is clarified so the event 7a is triggered when the current position changes by the given threshold compared to the last reported position, or the first successful position fix obtained after the measurement was configured. Indentation is corrected so that the actions related to the handling of the 'amount of reporting' are only performed when the event is triggered.

7/ In section 10.3.7.87, the value 'ER3' is replaced by 'Assistance Data Missing'

Isolated Impact Analysis
Functionality corrected: UE positioning - UE based Assisted GPS

Isolated impact statement: Correction to a function where specification was ambiguous or not sufficiently explicit or missing procedural text or rules. Would not affect implementations behaving like indicated in the CR, would affect implementations supporting the corrected functionality otherwise.

	
	

	Consequences if 
(

not approved:
	1/ If this change is not approved then some implementations may incorrectly interpret the IE  'Sat ID'. This will result in the mobile associating assistance data with the wrong satellite. This would result in very slow determination of the position fix, or even complete fail to obtain a position fix.

2/ If this change is not approved then a UE configured event 7a may send a measurement report indicating a 'UE positioning error' every measurement interval for which it can not obtain a position fix a position. This will result in extra signalling load, similar to the load of periodic reporting.

3/ If this change is not approved, then UEs will only be able to request assistance data when measurement report is triggered. For the case of periodic reporting this will delay the request for assistance data until the end of the first measurement period (maximum 64s) thus causing a long delay to the first successful position fix. For the case of event triggered reporting, this could delay the request for assistance data and therefore the first successful position fix indefinitely.

4/ If this change is not approved then the spec will contain contradictory text. When a position fix is not available, mobile implementations aligning to section 8.6.7.8 will not send the IE 'UE positioning error' and will not be able to request more assistance data thus leading to further failures to obtain a position fix.

5/ 

6/ If this change is not approve then the UEs configured with event 7a and with the IE 'report first fix' set to FALSE will never trigger a measurement report to be sent to the UTRAN, irrespective of whether the UE moves position.

7/ If this change is not approved the condition for including the IE 'Additional assistance data request' will refer to a IE value that does not exist. Therefore the IE will not be included in the message and the UE will not be able to request particular assistance data. This would result in very slow determination of the position fix, or even complete fail to obtain a position fix.
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8.6.7.8
Periodical Reporting Criteria

If the IE "Periodical Reporting Criteria" is received by the UE, the UE shall:

1>
store the contents of the IE "Amount of Reporting" and IE "Reporting interval" in the variable MEASUREMENT_IDENTITY.

For the first MEASUREMENT REPORT message, the UE shall:

1>
send the MEASUREMENT REPORT as soon as all requested reporting quantities are available according to the requirements and the measurement capabilities set in [19] and [20] for at least one measurement object stored in the variable MEASUREMENT_IDENTITY, but never later than one reporting interval after measurement initiation; or
1>
send the MEASUREMENT REPORT at the end of the first reporting interval in which all requested reporting quantities are available according to the requirements and the measurement capabilities set in [19] and [20] for at least one measurement object stored in the variable MEASUREMENT_IDENTITY.

Following the first MEASUREMENT REPORT message, the UE shall:

1>
send a MEASUREMENT REPORT message one reporting interval after the previous MEASUREMENT REPORT message;

The first and subsequent  periodic MEASUREMENT REPORT messages shall only include measured results for reporting quantities that are available according to the requirements and the measurement capabilities set in [19] and [20] i.e. if no measured results are available and the measurement type is not UE positioning, the IE "Measured Results" shall not be included in the MEASUREMENT REPORT message. If no measured results are available and the measurement type is UE positioning, the UE shall include the IE "Measured Results" in the MEASUREMENT REPORT message in order to include the IE "UE positioning error" as specified in 8.6.7.19a and 8.6.7.19b.
After the UE has sent a total number of MEASUREMENT REPORT messages, which equal the value indicated in the IE "Amount of reporting", the UE shall:

1>
terminate measurement reporting; and

1>
delete all measurement information linked with the "Measurement identity" of the ongoing measurement from the variable MEASUREMENT_IDENTITY.

8.6.7.19.1b
UE positioning reporting for UE based methods

The UE shall:

1>
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 supports the capability to perform the UE GPS timing of cell frames measurement and UTRAN has requested to report the GPS timing of cell frames:

5>
perform the UE GPS timing of cell frames measurement on the serving cell or on one cell of the active set.

5>
include the IE "Primary CPICH Info" for FDD or the IE "cell parameters id" for TDD;

5>
include the SFN when the position was determined;

5>
include the IE "UE GPS timing of cell frames".

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 value "0":

6>
if the IE "Horizontal Accuracy" has been assigned a value "0":

7>
may include IE "Ellipsoid point with altitude".

6>
if the IE "Horizontal Accuracy" has been assigned a value unequal to "0"; and

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

7>
include IE "Ellipsoid point with altitude" or 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>
may act as if IE "Vertical Accuracy" was not 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 value "0":

6>
may include IE "Ellipsoid point".

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.

2>
if the UE was not able to calculate a position:

3>
include IE "UE positioning error" in the MEASUREMENT REPORT and set the contents of this IE as specified in subclause 8.6.7.19.5.
1>
if the UE is unable to calculate a position due to missing GPS assistance data, the UE may at any time:

2>
send a measurement report containing the IE 'UE positioning error' and set the contents of this IE set as specified in subclause 8.6.7.19.5.
8.6.7.19.3
UE positioning GPS assistance data

The UE may receive GPS assistance data in System Information Block types 15, 15.1, 15.2, or 15.3, or in the ASSISTANCE DATA DELIVERY message, or in the MEASUREMENT CONTROL message.

8.6.7.19.3.1
UE positioning GPS acquisition assistance

If the IE "UE positioning GPS acquisition assistance" is included, the UE shall:

1>
update the variable UE_POSITIONING_GPS_DATA as follows:
2>
delete all information currently stored in the IE "UE positioning GPS acquisition assistance" in the variable UE_POSITIONING_GPS_DATA;

2>
store the received acquisition assistance information in the IE "UE positioning GPS acquisition assistance" in the variable UE_POSITIONING_GPS_DATA;

2>
store the IE "GPS TOW msec" in the IE "UE positioning GPS acquisition assistance" in variable UE_POSITIONING_GPS_DATA and use it as an estimate of the current GPS Time-of-Week;

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

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

3>
store these IEs in the IE "UE positioning GPS acquisition assistance " 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 radio 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 acquisition assistance" 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".

8.6.7.19.3.2
UE positioning GPS Almanac

If the IE "UE positioning GPS Almanac" is included, the UE shall:

1>
if the IE "SV Global Health" is included:

1>
store this IE in the IE in the IE "SV Global Health" in the IE "UE positioning GPS Almanac" in variable UE_POSITIONING_GPS_DATA.

1>
for each satellite:

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

2>
interpret IE "Data ID" as the Data ID field contained in the indicated subframe, word 3, most significant 2 bits, as defined by [12];

2>
act on the rest of the IEs in a similar manner as specified in [12].

8.6.7.19.3.3
UE positioning D-GPS Corrections

If the IE "UE positioning GPS DGPS corrections" is included, the UE shall:

1>
update the variable UE_POSITIONING_GPS_DATA as follows:

2>
delete all information currently stored in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA;

2>
store the received DGPS corrections in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA.

1>
use IE "GPS TOW sec" to determine when the differential corrections were calculated;

1>
use IE "Status/Health" to determine the status of the differential corrections.

8.6.7.19.3.3a
UE positioning GPS Navigation Model

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.

8.6.7.19.3.4
UE positioning GPS Ephemeris and Clock Correction Parameters

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].

8.6.7.19.3.5
UE positioning GPS ionospheric model

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].

8.6.7.19.3.6
UE positioning GPS real-time integrity

If this list of bad satellites is included, the UE shall:

1>
update the variable UE_POSITIONING_GPS_DATA as follows:

2>
add the Sat IDs that are not yet included in the list of satellites in the IE "UE positioning GPS real time integrity" in the variable UE_POSITIONING_GPS_DATA;

2>
remove all Sat IDs in the list of satellites in the IE "UE positioning GPS real time integrity" in the variable UE_POSITIONING_GPS_DATA that are not included in IE UE positioning GPS real time integrity.

1>
consider the data associated with the satellites identified in the variable UE_POSITIONING_GPS_DATA as invalid.

8.6.7.19.3.7
UE positioning GPS reference time

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 current 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.

8.6.7.19.3.8
UE positioning GPS reference UE position

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.

8.6.7.19.3.9
UE positioning UTC model

If the IE "UE positioning GPS UTC model" is included, the UE shall:

1>
store this IE in the IE "UE positioning GPS UTC model" in variable UE_POSITIONING_GPS_DATA.

8.6.7.19.4
UE positioning Ciphering info

The UE shall:

1>
if deciphering information is received from higher layers for deciphering of GPS assistance data broadcast on system information:

2>
store the current key in IE "Current deciphering key" in variable UE_POSITIONING_GPS_DATA;

2>
store the next key in IE "Next deciphering key" in variable UE_POSITIONING_GPS_DATA;

2>
store the ciphering key flag in UE_POSITIONING_GPS_DATA.

1>
if deciphering information is received from higher layers for deciphering of OTDOA assistance data broadcast on system information:

2>
store the current key in IE "Current deciphering key" in variable UE_POSITIONING_OTDOA_DATA_UE_BASED;

2>
store the next key in IE "Next deciphering key" in variable UE_POSITIONING_OTDOA_DATA_UE_BASED;

2>
store the ciphering key flag in UE_POSITIONING_OTDOA_DATA_UE_BASED.

1>
if the IE "GPS Data ciphering info" is included in System Information Block type 15:

2>
select one of the two deciphering keys received and stored it in UE_POSITIONING_GPS_DATA according to the following:

3>
if the value of the received IE "Ciphering Key Flag" is the same as the value of the IE "Ciphering Key Flag" stored in the variable UE_POSITIONING_GPS_DATA:

4>
select the current deciphering key.

3>
if the value of the received IE "Ciphering Key Flag" is different from the value of the IE "Ciphering Key Flag" stored in the variable UE_POSITIONING_GPS_DATA:

4>
select the next deciphering key.

2>
store the received IE in the variable UE_POSITIONING_GPS_DATA;

2>
use the selected deciphering key to decipher the broadcast UE positioning GPS information contained within the System Information Block types 15.1, 15.2 and 15.3.

1>
if the IE "OTDOA positioning ciphering info" is included in System Information Block type 15.4:

2>
select one of the two deciphering keys and stored it in UE_POSITIONING_OTDOA_DATA_UE_BASED according to the following:

3>
if the value of the received IE "Ciphering Key Flag" is the same as the value of the IE "Ciphering Key Flag" stored in the variable UE_POSITIONING_OTDOA_DATA_UE_BASED:

4>
select the current deciphering key.

3>
if the value of the received IE "Ciphering Key Flag" is different from the value of the IE "Ciphering Key Flag" stored in the variable UE_POSITIONING_OTDOA_DATA_UE_BASED:

4>
select the next deciphering key.

2>
store the received IE in the variable UE_POSITIONING_OTDOA_DATA_UE_BASED;

2>
use the selected deciphering key to decipher the IE "OTDOA assistance data" included in the System Information Block types 15.4.

8.6.7.19.5
UE positioning Error

The UE shall set the contents of the IE "UE positioning Error" as follows:

1>
if the IE "Positioning Methods" in IE "UE positioning reporting quantity" has been assigned to value "OTDOA" and no neighbour cells could be received,

2>
set IE "Error reason" to "Not Enough OTDOA Cells";

1>
if the IE "Positioning Methods" in IE "UE positioning reporting quantity" has been assigned to value "GPS":

2>
if there were not enough GPS satellites to be received:

3>
set IE "Error reason" to "Not Enough GPS Satellites".

2>
if some GPS assistance data was missing:

3>
set IE "Error reason" to "Assistance Data Missing"; and

3>
if the IE ""Additional Assistance Data Request" included in the IE "UE positioning reporting quantity" stored in the variable MEASUREMENT_IDENTITY is set to TRUE:

4>
include the IE GPS Additional Assistance Data Request".

2>
if the UE was not able to read the SFN of the reference cell included in the IE "UE positioning GPS reference time" or in the IE "UE positioning acquisition assistance":

3>
set IE "Error reason" to "Reference Cell Not Serving Cell".

2>
if the UE was not able to measure the requested GPS timing of cell frames measurement:

3>
set IE "Error reason" to "Not Accomplished GPS Timing Of Cell Frames".

1>
if higher layers have indicated that the positioning request is not permitted:

2>
set IE "Error reason" to "Request Denied By User".

1>
if the positioning request was not processed by higher layers and timed out:

2>
set IE "Error reason" to " Not Processed And Timeout ".

1>
if none of the conditions above are fulfilled:

2>
set IE "Error reason" to "Undefined Error".

10.3.7.87
UE positioning Error

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Error reason
	MP
	
	Enumerated(Not Enough OTDOA Cells, Not Enough GPS Satellites, Assistance Data Missing, Not Accomplished GPS Timing Of Cell Frames, Undefined Error, Request Denied By User, Not Processed And Timeout, Reference Cell Not Serving Cell)
	Note 1

	GPS Additional Assistance Data Request
	CV-GPSdataMissing
	
	UE positioning GPS Additional Assistance Data Request 10.3.7.88a
	


NOTE 1:
The following table describes each value of the IE "Error reason".









	Not Accomplished GPS Timing Of Cell Frames
	UE was not able to accomplish the GPS timing of cell frames measurement.







	Reference Cell Not Serving Cell
	UE was not able to read the SFN of the reference cell.


	Condition
	Explanation

	GPSdataMissing
	The IE is optional if the IE "Error reason" is "Assistance Data Missing" and not needed otherwise.


10.3.7.88
UE positioning GPS acquisition assistance

This IE contains parameters that enable fast acquisition of the GPS signals in UE-assisted GPS positioning.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	GPS TOW msec
	MP
	
	Integer(0..6.048*108-1)
	GPS Time of Week in milliseconds rounded down to the nearest millisecond unit.

	UTRAN GPS reference time
	OP
	
	
	

	>UTRAN GPS timing of cell frames
	MP
	
	Integer(0 ... 2322431999999)
	GPS timing of cell frames in steps of 1 chip.

	>CHOICE mode
	OP
	
	
	

	>>FDD
	
	
	
	

	>>>Primary CPICH Info
	MP
	
	Primary CPICH Info 10.3.6.60
	Identifies the reference cell for the GPS TOW-SFN relationship

	>>TDD
	
	
	
	

	>>>cell parameters id
	MP
	
	Cell parameters id 10.3.6.9
	Identifies the reference cell for the GPS TOW-SFN relationship

	>SFN
	MP
	
	Integer(0..4095)
	The SFN which the UTRAN GPS timing of cell frames time stamps.

	Satellite information
	MP
	1 to <maxSat>
	
	

	>SatID
	MP
	
	Integer (0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].

	>Doppler (0th order term)
	MP
	
	Real(-5120..5117.5 by step of 2.5)
	Hz 

	>Extra Doppler
	OP
	
	
	

	>>Doppler (1st order term)
	MP
	
	Real (-0.966..0.483 by step of 0.023)
	Scaling factor 1/42

	>>Doppler Uncertainty
	MP
	
	Enumerated (12.5,25,50,100,200)
	Hz.

Three spare values are needed.

	>Code Phase 
	MP
	
	Integer(0..1022)
	Chips, specifies the centre of the search window

	>Integer Code Phase 
	MP
	
	Integer(0..19)
	1023 chip segments

	>GPS Bit number 
	MP
	
	Integer(0..3)
	Specifies GPS bit number (20 1023 chip segments)

	>Code Phase Search Window
	MP
	
	Integer(1023,1,2,3,4,6,8,12,16,24,32,48,64,96,128,192)
	Specifies the width of the search window.

	>Azimuth and Elevation
	OP
	
	
	

	>>Azimuth
	MP
	
	Real(0..348.75 by step of 11.25)
	Degrees

	>>Elevation
	MP
	
	Real(0..78.75 by step of 11.25)
	Degrees


10.3.7.88a
UE positioning GPS Additional Assistance Data Request




































10.3.7.89
UE positioning GPS almanac

This IE contains a reduced-precision subset of the ephemeris and clock correction parameters.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	WNa
	MP
	
	Bit string(8)
	Almanac Reference Week [12]

	Satellite information
	MP
	1 to <maxSat>
	
	



	>SatID
	MP
	
	Enumerated(0..63)
	 Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].

	>e
	MP
	
	Bit string(16)
	Eccentricity [12]

	>toa
	MP
	
	Bit string(8)
	Reference Time of Almanac [12]

	>(i
	MP
	
	Bit string(16)
	

	>OMEGADOT
	MP
	
	Bit string(16)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles/sec) [12]

	>SV Health
	MP
	
	Bit string(8)
	

	>A1/2
	MP
	
	Bit string(24)
	Semi-Major Axis (meters)1/2 [12]

	>OMEGA0
	MP
	
	Bit string(24)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles) [12]

	>M0
	MP
	
	Bit string(24)
	Mean Anomaly at Reference Time (semi-circles) [12]

	>(
	MP
	
	Bit string(24)
	Argument of Perigee (semi-circles) [12]

	>af0
	MP
	
	Bit string(11)
	apparent clock correction [12]

	>af1
	MP
	
	Bit string(11)
	apparent clock correction [12]




10.3.7.90
UE positioning GPS assistance data

This IE contains GPS assistance data.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	UE positioning GPS reference time
	OP
	
	UE positioning GPS reference time 10.3.7.96
	

	UE positioning GPS reference UE position
	OP
	
	Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
	A priori knowledge of UE 3-D position.

	UE positioning GPS DGPS corrections
	OP
	
	UE positioning GPS DGPS corrections 10.3.7.91
	

	UE positioning GPS navigation model
	OP
	
	UE positioning GPS navigation model 10.3.7.94
	

	UE positioning GPS ionospheric model
	OP
	
	UE positioning GPS ionospheric model 10.3.7.92
	

	UE positioning GPS UTC model
	OP
	
	UE positioning GPS UTC model 10.3.7.97
	

	UE positioning GPS almanac
	OP
	
	UE positioning GPS almanac 10.3.7.89
	

	UE positioning GPS acquisition assistance
	OP
	
	UE positioning GPS acquisition assistance 10.3.7.88
	

	UE positioning GPS real-time integrity
	OP
	
	UE positioning GPS real-time integrity 10.3.7.95
	


10.3.7.90a
Void

10.3.7.91
UE positioning GPS DGPS corrections

This IE contains DGPS corrections to be used by the UE.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	GPS TOW sec
	MP
	
	Integer(0..604799)
	seconds

GPS time-of-week when the DGPS corrections were calculated

	Status/Health
	MP
	
	Enumerated(UDRE scale 1.0, UDRE scale 0.75, UDRE scale 0.5, UDRE scale 0.3, UDRE scale 0.2, UDRE scale 0.1, no data, invalid data)
	

	DGPS information
	CV-Status/Health
	1 to <maxSat>
	
	If the Cipher information is included these fields are ciphered.

	>SatID
	MP
	
	Enumerated (0…63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].

	>IODE
	MP
	
	Integer(0..255)
	

	>UDRE
	MP
	
	Enumerated(UDRE  1.0 m,

1.0m < UDRE  4.0m,

4.0m < UDRE  8.0m,

8.0m < UDRE)
	The value in this field shall be multiplied by the UDRE Scale Factor in the IE Status/Health to determine the final UDRE estimate for the particular satellite.

	>PRC
	MP
	
	Real(-655.04..655.04 by step of 0.32)
	meters (different from [13])

	>RRC
	MP
	
	Real(-4.064..4.064 by step of 0.032)
	meters/sec (different from [13])

	>Delta PRC2
	MP
	
	Integer(-127..127)
	In this version of the protocol this IE should be set to zero and the UE shall ignore it

	>Delta RRC2
	MP
	
	Real(-0.224..0.224 by step of 0.032)
	In this version of the protocol this IE should be set to zero and the UE shall ignore it 

	>Delta PRC3
	OP
	
	Integer(-127..127)
	This IE should not be included in this version of the protocol and if received the UE shall ignore it 

	>Delta RRC3
	OP
	
	Real(-0.224..0.224 by step of 0.032)
	This IE should not be included in this version of the protocol and if received the UE shall ignore it 







10.3.7.91a
UE positioning GPS Ephemeris and Clock Correction parameters

This IE contains information for GPS ephemeris and clock correction.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	C/A or P on L2
	MP
	
	Bit string(2)
	Code(s) on L2 Channel [12]

	URA Index
	MP
	
	Bit string(4)
	User Range Accuracy [12]

	SV Health
	MP
	
	Bit string(6)
	[12]

	IODC
	MP
	
	Bit string(10)
	Issue of Data, Clock [12]

	L2 P Data Flag
	MP
	
	Bit string(1)
	[12]

	SF 1 Reserved
	MP
	
	Bit string(87)
	[12]

	TGD
	MP
	
	Bit string(8)
	Estimated group delay differential [12]

	toc
	MP
	
	Bit string(16)
	apparent clock correction [12]

	af2
	MP
	
	Bit string(8)
	apparent clock correction [12]

	af1
	MP
	
	Bit string(16)
	apparent clock correction [12]

	af0
	MP
	
	Bit string(22)
	apparent clock correction [12]

	Crs
	MP
	
	Bit string(16)
	Amplitude of the Sine Harmonic Correction Term to the Orbit Radius (meters) [12]

	n
	MP
	
	Bit string(16)
	Mean Motion Difference From Computed Value (semi-circles/sec) [12]

	M0
	MP
	
	Bit string(32)
	Mean Anomaly at Reference Time (semi-circles) [12]

	Cuc
	MP
	
	Bit string(16)
	Amplitude of the Cosine Harmonic Correction Term To The Argument Of Latitude (radians) [12]

	e
	MP
	
	Bit string(32)
	c

	Cus
	MP
	
	Bit string(16)
	Amplitude of the Sine Harmonic Correction Term To The Argument Of Latitude (radians) [12]

	(A)1/2
	MP
	
	Bit string(32)
	Semi-Major Axis (meters)1/2 [12]

	toe
	MP
	
	Bit string(16)
	Reference Time Ephemeris [12]

	Fit Interval Flag
	MP
	
	Bit string(1)
	[12]

	AODO
	MP
	
	Bit string(5)
	Age Of Data Offset [12]

	Cic
	MP
	
	Bit string(16)
	Amplitude of the Cosine Harmonic Correction Term To The Angle Of Inclination (radians) [12]

	OMEGA0
	MP
	
	Bit string(32)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles) [12]

	Cis
	MP
	
	Bit string(16)
	Amplitude of the Sine Harmonic Correction Term To The Angle Of Inclination (radians) [12]

	i0
	MP
	
	Bit string(32)
	Inclination Angle at Reference Time (semi-circles) [12]

	Crc
	MP
	
	Bit string(16)
	Amplitude of the Cosine Harmonic Correction Term to the Orbit Radius (meters) [12]

	(
	MP
	
	Bit string(32)
	Argument of Perigee (semi-circles) [12]

	OMEGAdot
	MP
	
	Bit string(24)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles/sec) [12]

	Idot
	MP
	
	Bit string(14)
	Rate of Inclination Angle (semi-circles/sec) [12]


10.3.7.92
UE positioning GPS ionospheric model

The IE contains fields needed to model the propagation delays of the GPS signals through the ionosphere.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	(0
	MP
	
	Bit string(8)
	Note 1

	(1
	MP
	
	Bit string(8)
	Note 1

	(2
	MP
	
	Bit string(8)
	Note 1

	(3
	MP
	
	Bit string(8)
	Note 1

	(0
	MP
	
	Bit string(8)
	Note 2

	(1
	MP
	
	Bit string(8)
	Note 2

	(2
	MP
	
	Bit string(8)
	Note 2

	(3
	MP
	
	Bit string(8)
	Note 2


NOTE 1:
The parameters n are the coefficients of a cubic equation representing the amplitude of the vertical delay [12].

NOTE 2:
The parameters n are the coefficients of a cubic equation representing the period of the ionospheric model [12].

10.3.7.93
UE positioning GPS measured results

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	CHOICE Reference Time
	MP
	
	
	

	>UTRAN reference time
	
	
	
	

	>>UE GPS timing of cell frames 
	MP
	
	Integer(0.. 37158911999999
	GPS Time of Week in units of 1/16th UMTS chips according to [19].

33209832177664 spare values are needed.

	>>CHOICE mode
	MP
	
	
	

	>>>FDD
	
	
	
	

	>>>>Primary CPICH Info
	MP
	
	Primary CPICH Info 10.3.6.60
	Identifies the reference cell for the GPS TOW-SFN relationship.

	>>>TDD
	
	
	
	

	>>>>cell parameters id
	MP
	
	Cell parameters id 10.3.6.9
	Identifies the reference cell for the GPS TOW-SFN relationship.

	>>Reference SFN
	MP
	
	Integer(0..4095)
	The SFN for which the location is valid. If UE GPS timing of cell frames is included this is also the SFN which is time stamped.

	>GPS reference time only
	
	
	
	

	>>GPS TOW msec
	MP
	
	Integer(0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time is the GPS TOW measured by the UE.

	Measurement Parameters
	MP
	1 to <maxSat>
	
	

	>Satellite ID
	MP
	
	Enumerated(0..63)
	

	>C/No
	MP
	
	Integer(0..63)
	the estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the measurement. It is given in units of dB-Hz (typical levels will be in the range of 20 – 50 dB-Hz).

	>Doppler
	MP
	
	Integer(-32768..32768)
	Hz, scale factor 0.2.

	>Whole GPS Chips
	MP
	
	Integer(0..1022)
	Unit in GPS chips.

	>Fractional GPS Chips
	MP
	
	Integer(0..(210-1))
	Scale factor 2-10

	>Multipath Indicator
	MP
	
	Enumerated(NM, low, medium, high)
	Note 1.

	>Pseudorange RMS Error
	MP
	
	Enumerated(range index 0..range index 63)
	Note 2.


NOTE 1:
The following table gives the mapping of the multipath indicator field.

	Value
	Multipath Indication

	NM
	Not measured

	Low
	MP error < 5m

	Medium
	5m < MP error < 43m

	High
	MP error > 43m


NOTE 2:
The following table gives the bitmapping of the Pseudorange RMS Error field.

	Range Index
	Mantissa
	Exponent
	Floating-Point value, xi
	Pseudorange value, P

	0
	000
	000
	0.5
	P < 0.5

	1
	001
	000
	0.5625
	0.5 <= P < 0.5625

	I
	X
	Y
	0.5 * (1 + x/8) * 2y
	xi-1 <= P < xi

	62
	110
	111
	112
	104 <= P < 112

	63
	111
	111
	--
	112 <= P


10.3.7.94
UE positioning GPS navigation model

This IE contain information required to manage the transfer of precise navigation data to the GPS-capable UE.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Satellite information
	MP
	1 to <maxSat>
	
	

	>SatID
	MP
	
	Enumerated(0..63)
	 Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].

	>Satellite Status
	MP
	
	Enumerated(NS_NN,

ES_SN,

ES_NN,

REVD)
	NOTE




NOTE:
The UE shall interpret enumerated symbols as follows.

	Value
	Indication

	NS_NN
	New satellite, new Navigation Model

	ES_SN 
	Existing satellite, same Navigation Model

	ES_NN
	Existing satellite, new Navigation Model

	REVD
	Reserved


	Condition
	Explanation

	Satellite status
	The IE is not needed if the IE "Satellite status" is ES_SN and mandatory present otherwise.


10.3.7.95
UE positioning GPS real-time integrity

This IE contains parameters that describe the real-time status of the GPS constellation.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Satellite information
	MP
	1 to <maxSat>
	
	

	>BadSatID
	MP
	
	Enumerated(0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].


10.3.7.95a
Void

10.3.7.96
UE positioning GPS reference time

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	GPS Week
	MP
	
	Integer(0..1023)
	

	GPS TOW msec
	MP
	
	Integer(0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit).

	UTRAN GPS reference time
	OP
	
	
	

	>UTRAN GPS timing of cell frames
	MP
	
	Integer(0.. 2322431999999)
	UTRAN GPS timing of cell frames in steps of 1 chip

	>CHOICE mode
	OP
	
	
	

	>>FDD
	
	
	
	

	>>>Primary CPICH Info
	MP
	
	Primary CPICH Info 10.3.6.60
	Identifies the reference cell for the GPS TOW-SFN relationship

	>>TDD
	
	
	
	

	>>>cell parameters id 
	MP
	
	Cell parameters id 10.3.6.9 
	Identifies the reference cell for the GPS TOW-SFN relationship

	>SFN
	MP
	
	Integer(0..4095)
	The SFN which the UTRAN GPS timing of cell frames time stamps.





	GPS TOW Assist
	OP
	1 to <maxSat>
	
	

	>SatID
	MP
	
	Enumerated(0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].

	>TLM Message
	MP
	
	Bit string(14)
	

	>TLM Reserved
	MP
	
	Bit string(2)
	

	>Alert
	MP
	
	Boolean
	

	>Anti-Spoof 
	MP
	
	Boolean


	


10.3.7.97
UE positioning GPS UTC model

The UTC Model field contains a set of parameters needed to relate GPS time to Universal Time Coordinate (UTC).

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	A1
	MP
	
	Bit string(24)
	sec/sec [12]

	A0
	MP
	
	Bit string(32)
	seconds [12]

	tot
	MP
	
	Bit string(8)
	seconds [12]

	WNt
	MP
	
	Bit string(8)
	weeks [12]

	(tLS
	MP
	
	Bit string(8)
	seconds [12]

	WNLSF
	MP
	
	Bit string(8)
	weeks [12]

	DN
	MP
	
	Bit string(8)
	days [12]

	(tLSF
	MP
	
	Bit string(8)
	seconds [12]


11.3
Information element definitions

-- ***************************************************

--

--     MEASUREMENT INFORMATION ELEMENTS (10.3.7)

--

-- ***************************************************

-- Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [12].
SatID ::=






INTEGER (0..63)

14.7
UE positioning measurements

14.7.1
UE positioning measurement quantities

The quantity to measure for UE positioning is dependent on the positioning method and the method type requested in the IE "UE positioning reporting quantity".

1
SFN-SFN observed time difference type 2, mandatory.

2
Rx-Tx time difference type 2, optional.

3
GPS timing of cell fames, optional.

The definition of other GPS measurements is not within the scope of this specification.

14.7.2
Void

14.7.3
UE positioning reporting events

In the IE "UE positioning reporting criteria" in the Measurement Control messages, the UTRAN notifies the UE of which events should trigger a measurement report. UE positioning reporting events that can trigger a report are given below. The content of the measurement report is dependant on the positioning method and method type requested in the IE "UE positioning reporting quantity" of the Measurement Control message and is described in detail in [18].

When one measurement identity corresponds to multiple positioning events with identical event identities, the UE behaviour is not defined.
14.7.3.1
Reporting Event 7a: The UE position changes more than an absolute threshold

This event is used for UE-based methods only.

When this event is ordered by UTRAN in a measurement control message, the UE shall:

1>
if the UE changes its position compared to the last reported position by more than the threshold defined by the IE "Threshold position change"; or

1>
if no position has been reported since the event was configured and the UE changes its position compared to the first position estimate obtained after the event was configured by more than the threshold defined by the IE "Threshold position change":
2>
send a measurement report as specified in subclause 8.6.7.19.1b;

2>
if the value of IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event is greater than one:

3>
decrease IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event by one.

2>
if the value of IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event is equal to one:

3>
delete this event from the list of events in variable MEASUREMENT_IDENTITY.
1>
if the UE is unable to evaluate the event because a position measurement is not available:

2>
not send a report.
14.7.3.2
Reporting Event 7b: SFN-SFN measurement changes more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall:

1>
send a measurement report when the SFN-SFN time difference measurement type 2 of any measured cell changes more than the threshold defined by the IE "Threshold SFN-SFN change"; and

1>
if UTRAN set IE "Method Type" in "UE positioning reporting quantity" in the MEASUREMENT CONTROL message to "UE-based":

2>
act as specified in subclause 8.6.7.19.1b.

1>
if UTRAN set IE "Method Type" in "UE positioning reporting quantity" in the MEASUREMENT CONTROL message to "UE-assisted":

2>
act as specified in subclause 8.6.7.19.1a.

1>
if UTRAN set IE "Method Type" in "UE positioning reporting quantity" in the MEASUREMENT CONTROL message to "UE-assisted preferred but UE-based allowed" or "UE-based preferred but UE-assisted allowed":

2>
the UE may choose to act according to either subclause 8.6.7.19.1a or 8.6.7.19.1b.

1>
if the value of IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event is greater than one:

2>
decrease IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event by one.

1>
if the value of IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event is equal to one:

2>
delete this event from the list of events in variable MEASUREMENT_IDENTITY.

14.7.3.3
Reporting Event 7c: GPS time and SFN time have drifted apart more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall:

1>
send a measurement report when the GPS Time Of Week and the SFN timer have drifted apart more than the threshold defined by the IE "Threshold SFN-GPS TOW"; and

1>
if UTRAN set IE "Method Type" in "UE positioning reporting quantity" in the MEASUREMENT CONTROL message to "UE based":

2>
act as specified in subclause 8.6.7.19.1b.

1>
if UTRAN set IE "Method Type" in "UE positioning reporting quantity" in the MEASUREMENT CONTROL message to "UE assisted":

2>
act as specified in subclause 8.6.7.19.1a.

1>
if UTRAN set IE "Method Type" in "UE positioning reporting quantity" in the MEASUREMENT CONTROL message to "UE assisted preferred but UE based allowed" or "UE based preferred but UE assisted allowed":

2>
act as specified in subclause 8.6.7.19.1a or in subclause 8.6.7.19.1b depending on the method type chosen by the UE.

1>
if the value of IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event is greater than one:

2>
decrease IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event by one.

1>
if the value of IE "Amount of Reporting" in variable MEASUREMENT_IDENTITY for this event is equal to one:

2>
delete this event from the list of events in variable MEASUREMENT_IDENTITY.
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