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1.



Introduction

The following contribution discusses some open points related to the handling of GPS assistance data in the UE.
2.
Open points

2.1
Updating the variables UE_POSITIONING_GPS_DATA and MEASUREMENT_IDENTITY

In section 8.4.1.3 it is specified that at the reception of a MEASUREMENT CONTROL “modify”, for UEP measurement, the UE shall replace all the assistance data stored in the variable MEASUREMENT_IDENTITY with the one received in the MEASREMNT CONTROL message.  
8.4.1.3
Reception of MEASUREMENT CONTROL by the UE

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in subclause 8.6 unless otherwise specified below.

The UE shall:

[…]

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 navigation model", "UE positioning GPS ionospheric model", "UE positioning GPS UTC model", "UE positioning GPS almanac", "UE positioning GPS acquisition assistance", "UE positioning GPS real-time integrity" that are present in the MEASUREMENT CONTROL message:

[…]
5>
replace the corresponding information (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 one received in the MEASUREMENT CONTROL message;
5>
leave all other stored information elements unchanged in the variable MEASUREMENT_IDENTITY.

In section 8.6.7.19.3 it is specified the behaviour of the UE when GPS assistance data is received, i.e. the UE shall update its variable UE_POSITIONING_GPS_DATA. It should be noted that the UE may receive assistance data by means of three different mechanisms, i.e. via System Information broadcast, via ASSISTANCE DATA DELIVERY (triggered by a UE request to CN via NAS for GPS assistance data) or via MEASUREMENT CONTROL when a UP measurement is setup in the UE. For all IEs of GPS assistance data except Almanac and Navigation Model (i.e. Ephemeris and Clock corrections) the UE shall replace the existing information in its variable with the new received information. The update for Almanac or Navigation model is done per satellite basis adding new information for a new satellite possibly overwriting existing information. Relevant text is copied below:
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].

8.6.7.19.3.3a
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].

The consequence of this different handling the assistance data in the variable UE_POSITIONING_GPS_DATA and the assistance data in the variable MEASUREMENT_IDENTITY may be different. In particular the list of satellites in the two variables may be different. When a UP measurement is setup, in the current specification it is ambiguous whether the UE shall consider for measurement the information (e.g. the list of satellites) in the UE_POSITIONING_GPS_DATA or MEASUREMENT_IDENTITY. 

It is proposed that the UE shall measure the satellites in the variable UE_POSITIONING_GPS_DATA. A clarification is added in section 8.6.7.19.1a and section 8.6.7.19.1b.
It should be noted also that with this proposal the handling of the variables UE_POSITIONING_GPS_DATA and MEASUREMENT_IDENTITY is similar to the handling of the couple CELL_INFO_LIST and MEASUREMENT_IDENTITY for intra/inter frequency inter-RAT measurements.
Attached is draft CR to 25.331. 

2.2
Deletion of UE_POSITIONING_GPS_DATA at transition from CELL_DCH to CELL_FACH

In section 8.4.1.6.7  it is specified that when the UE transits from CELL_DCH to CELL_FACH in which is not a priori known by UTRAN the UE shall remove the data from the variable UE_POSITIONING_GPS_DATA.  The reason for this requirement was that some of the assistance data is in the cell scope and therefore the UE shall obtain information valid in the reselected cell. However the biggest part of the assistance data (e.g. information in SIB15.3 is PLMN scope but also a part of the Ephemeris) are in a wider scope than a cell and therefore there is no need to remove the data from the UE. It is proposed that we remove the requirement to delete the assistance data and rely on the UE to maintain valid data. 
8.4.1.6.7
UE positioning measurement

[…]

Upon transition from CELL_DCH to CELL_FACH, or upon transition from CELL_DCH to CELL_PCH or URA_PCH and if the UE supports UE positioning measurement validity in CELL_PCH and URA_PCH states as indicated in the IE "UE positioning capability" included in the IE "UE Radio Access Capability", the UE shall:

[…]

1>
if the transition is due to a reconfiguration message which included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects a cell other than that indicated by this IE; or

1>
if the transition is due to a reconfiguration message which does not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD); or

1>
if the transition is not due to a reconfiguration message:

2>
delete the assistance data included in the variable UE_POSITIONING_OTDOA_DATA_UE_BASED, UE_POSITIONING_OTDOA_DATA_UE_ASSISTED and UE_POSITIONING_GPS_DATA.

2.3
UE responsibility to maintain valid assistance data  
As explained already in section 2.1 the GPS assistance data in the variable UE_GPS_ASSISTANCE_DATA may be updated by means of several mechanisms. In some scenarios (e.g. UE in CELL_DCH or UE in CELL_FACH and  SIB 15.X not present, etc.) the UE may not have enough data or the assistance data may be out of date. UTRAN may include some assistance data in the MEASUREMENT CONTROL. One possibility for UTRAN is to send as little as possible data in the MEASUREMENT CONTROL message in order to minimize the transfer delay over the SRB2 (to  be noted that the assistance data could be quite big and therefore the SRB2 can be blocked for a significant period of time while other RRC messages can not be sent)  and then rely on the UE to request for more additional data if needed.
The current specification specify that in case that the UE has not enough assistance data in order to perform the requested measurements then it should indicate it to UTRAN and additionally requests for more assistance data. Sections 8.6.7.19.1a and 8.6.7.19.1b specify that 

1>
if the UE is not able to report the requested measurement results; or

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

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

2>
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.

In section 8.6.7.19.5 it is said that:
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 "ER1";

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 "ER2".

2>
if some GPS assistance data was missing:

3>
set IE "Error reason" to "ER3"; 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 "ER7".

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

3>
set IE "Error reason" to "ER8".

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

2>
set IE "Error reason" to "ER5".

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

2>
set IE "Error reason" to "ER6".

1>
if none of the conditions above are fulfilled:

2>
set IE "Error reason" to "ER4".

It is proposed to add some text in 25.305 to clearly specify that it is in the UE responsibility to have enough and up to date assistance data in order to perform the requested measurements. Attached is a draft CR to 25.305.   

Proposal

It is proposed:

· To discuss and agree on the proposed solutions of the open points above.
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8.4.1.6.7
UE positioning measurement

Upon transition from CELL_DCH to CELL_PCH or URA_PCH, the UE shall

1>
if the UE does not support UE positioning measurement validity in CELL_PCH and URA_PCH states as indicated in the IE "UE positioning capability" included in the IE "UE Radio Access Capability":

2>
stop UE positioning measurement reporting.

Upon transition from CELL_DCH to CELL_FACH, or upon transition from CELL_DCH to CELL_PCH or URA_PCH and if the UE supports UE positioning measurement validity in CELL_PCH and URA_PCH states as indicated in the IE "UE positioning capability" included in the IE "UE Radio Access Capability", the UE shall:

1>
retrieve each set of measurement control information of measurement type "UE positioning" stored in the variable MEASUREMENT_IDENTITY; and

2>
if the optional IE "measurement validity" for this measurement has not been included:

3>
delete the measurement associated with the variable MEASUREMENT_IDENTITY.

2>
if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "CELL_DCH":

3>
stop measurement reporting;

3>
store the measurement associated with the variable MEASUREMENT_IDENTITY to be used after the next transition to CELL_DCH state.

2>
if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "all states":

3>
upon transition from CELL_DCH to CELL_PCH or URA_PCH:

4>
if the choice in the IE "Reporting Criteria" included the IE "UE Positioning" stored in the variable MEASUREMENT_IDENTITY is set to "UE positioning reporting criteria" and the value of the IE "Measurement interval " included in this IE is less than 64 seconds:

5>
consider the value of the IE "Measurement interval " as being 64 seconds.

4>
if the choice in the IE "Reporting Criteria" included the IE "UE Positioning" stored in the variable MEASUREMENT_IDENTITY is set to "Periodical Reporting Criteria" and the value of the IE "Reporting interval" included in this IE is less than 64 seconds:

5>
consider the value of the IE "Reporting Interval" as being 64 seconds.

3>
continue measurement reporting according to its UE positioning measurement reporting capability.

2>
if the IE "measurement validity" has been included and the IE "UE state" has been assigned to value "all states except CELL_DCH":

3>
upon transition from CELL_DCH to CELL_PCH or URA_PCH:

4>
if the choice in the IE "Reporting Criteria" included the IE "UE Positioning" stored in the variable MEASUREMENT_IDENTITY is set to "UE positioning reporting criteria" and the value of the IE "Measurement interval " included in this IE is less than 64 seconds:

5>
consider the value of the IE "Measurement interval " as being 64 seconds.

4>
if the choice in the IE "Reporting Criteria" included the IE "UE Positioning" stored in the variable MEASUREMENT_IDENTITY is set to "Periodical Reporting Criteria" and the value of the IE "Reporting interval" included in this IE is less than 64 seconds:

5>
consider the value of the IE "Reporting Interval" as being 64 seconds.

3>
resume this measurement and associated reporting according to its UP measurement reporting capability.

1>
if the transition is due to a reconfiguration message which included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects a cell other than that indicated by this IE; or

1>
if the transition is due to a reconfiguration message which does not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD); or

1>
if the transition is not due to a reconfiguration message:

2>
delete the assistance data included in the variable UE_POSITIONING_OTDOA_DATA_UE_BASED andUE_POSITIONING_OTDOA_DATA_UE_ASSISTED.

1>
if the IE "Positioning Methods" stored in the variable MEASUREMENT_IDENTITY is set to "OTDOA" or "OTDOA or GPS":

2>
if the IE "Method type" stored in the variable MEASUREMENT_IDENTITY is set to "UE-based" or "UE assisted preferred but UE-based allowed" or "UE-based preferred but UE-assisted allowed":

3>
begin monitoring assistance data received in System Information Block type 15.4 and System Information Block type 15.5 according to subclause 8.1.1.6.15.

2>
if the IE "Method type" stored in the variable MEASUREMENT_IDENTITY is set to "UE-assisted":

3>
begin monitoring assistance data received in System Information Block type 15.4 according to subclause 8.1.1.6.15.

1>
if the UE is in CELL_FACH state:

2>
if the IE "UE positioning OTDOA neighbour cell list for UE assisted" stored in the variable UE_POSITIONING_OTDOA_DATA_UE_ASSISTED or UE_POSITIONING_OTDOA_DATA_UE_BASED contains neighbour cells on other frequencies than the current frequency:

3>
perform measurements on other frequencies according to the IE "FACH measurement occasion info".

The UE may:

1>
if the IE "Positioning Methods" stored in the variable MEASUREMENT_IDENTITY is set to "GPS" or "OTDOA or GPS":

2>
begin monitoring assistance data received in System Information Block type 15 and/or System Information Block type 15.1 and/or System Information Block type 15.2 and/or System Information Block type 15.3 according to subclause 8.1.1.6.15.

8.6.7.19.1a
UE positioning reporting for UE assisted methods

The UE shall:

1>
when a measurement report is triggered; and

1>
if higher layers indicated that the positioning request is permitted:

2>
if the UE was able to perform measurements on at least one neighbour cell included in the variable UE_POSITIONING_OTDOA_DATA_UE_ASSISTED in case of OTDOA or one satellite included in the variable UE_POSITIONING_GPS_DATA in case of GPS positioning:

3>
if the IE "Vertical Accuracy" is included:

4>
interpret the presence of this IE to indicate that the UTRAN desires to compute a 3-dimensional position estimate.

3>
if the IE "Positioning Methods" is set to "GPS":

4>
include the IE "UE positioning GPS measured results" in the measurement report and set the contents of the IE as follows:

5>
if the UE supports the capability to provide the GPS timing of the cell frames measurement:

6>
if the IE "GPS timing of Cell wanted" is set to TRUE:

7>
perform the UE GPS timing of cell frames measurement on the serving cell or on one cell of the active set.

7>
include the IE "Primary CPICH Info" for FDD or the IE "cell parameters id" for TDD; and

7>
include the IE "Reference SFN" and the IE "UE GPS timing of cell frames".

6>
if the UE does not support the capability to provide the GPS timing of the cell; or

6>
if the IE "GPS timing of Cell wanted" is set to FALSE:

7>
include the IE "GPS TOW msec".
3>
if the IE "Positioning Methods" is set to "OTDOA":

4>
include the IE "UE positioning OTDOA measured results " in the measurement report and set the contents of the IE as follows:

5>
set IE "SFN" to the SFN when the last measurement was performed;

5>
if the UE supports the capability to perform the Rx-Tx time difference type 2 measurement:

6>
if the UE is in CELL_DCH state:

7>
if the measured value is equal to "1279.9375":

8>
set the IE "Rx-Tx time difference type 2" in IE "UE positioning OTDOA measured results" for the reference cell to "1279.8750".

7>
otherwise:

8>
set the IE "Rx-Tx time difference type 2" in IE "UE positioning OTDOA measured results" for the reference cell to the measured value.

7>
include the IE group "Rx-Tx time difference type 2 info" for the reference cell and for each neighbour cell listed in variable UE_POSITIONING_OTDOA_DATA_UE_ASSISTED that belongs to the active set.

5>
if the UE does not support the capability to perform the Rx-Tx time difference type 2 measurement:

6>
set the IE "Rx-Tx time difference type 2" in IE "UE positioning OTDOA measured results" for the reference cell to value "1279.9375" to indicate that the measurement is not supported.

4>
include IE group "Neighbour" for all neighbour cells listed in variable UE_POSITIONING_OTDOA_DATA_UE_ASSISTED on which the SFN-SFN observed time difference type 2 measurement could be performed.

3>
if IE "Positioning Methods" in the MEASUREMENT CONTROL message has been assigned to value "OTDOA or GPS":

4>
the UE may choose to either act as if IE "Positioning Methods" is set to "GPS" or "OTDOA" depending on the method chosen by the UE.

3>
if the IE "Positioning Methods" is set to "CELL ID":

4>
if the UE supports the capability to perform the Rx-Tx time difference type 2 measurement; and

4>
if the UE is in CELL_DCH state:

5>
perform the Rx-Tx time difference type 2 measurement on the cells in the active set; and

5>
report the measurement results back to the network in the MEASUREMENT REPORT by using IE "UE positioning OTDOA measured results" including measurements on the cells in the active set; and

5>
in case the reference cell (indicated in the IE "UE positioning OTDOA assistance data") belongs to the active set of the UE:

6>
report Rx-Tx time difference type 2 of the reference cell also.

5>
in case the reference cell (indicated in the IE "UE positioning OTDOA assistance data") does not belong to the active set of the UE:

6>
set the IE "Rx-Tx time difference type 2" in IE "UE positioning OTDOA measured results" for the reference cell to value "1279.9375".

5>
for all reported cells:

6>
set the IE "SFN-SFN observed time difference type 2" in IE "UE positioning OTDOA measured results" to value "0".

1>
if the UE is not able to report the requested measurement results; or

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

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

2>
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.

8.6.7.19.1b
UE positioning reporting for UE based methods

The UE shall:

1>
when a measurement report is triggered; and

1>
if higher layers indicated that the positioning request is permitted:

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.

1>
if the UE was not able to calculate a position; or

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

2>
if the positioning request was not processed by higher layers and timed out:

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.
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6.6.4.1
Signalling between SRNC and Target UE

UE Positioning related signalling between an SRNC and a target UE is supported by the RRC protocol as specified in [18].

The positioning request to UE signalling flow is generic for all UE-based or UE-assisted positioning methods (OTDOA and Network-assisted GPS).
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Figure 6.1: OTDOA /GPS Positioning Message Flow
1.
The SRNC determines possible assistance data and sends a MEASUREMENT CONTROL request to the UE.

2.
Provided that the UE Positioning request meets the privacy criteria, the UE performs the requested measurements. If the UE is able to calculate its own position, and this is requested, the UE computes a position estimate based on measurements. Any assistance data necessary to perform these operations will either be provided in the MEASUREMENT CONTROL request or be available from broadcast sources. The resulting measurements or position estimate are returned to UTRAN in a MEASUREMENT REPORT response. If the UE cannot fulfil the request, a MEASUREMENT CONTROL FAILURE message is returned.
In case the UE is not able to fulfil the measurements because the assistance data stored in the UE is not enough (or out of date) the UE returns a MEASUREMENT CONTROL FAILURE requesting for more additional data. 
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Figure 6.1: OTDOA /GPS Positioning Message Flow with additional assistance data request
1.
The SRNC determines possible assistance data and sends a MEASUREMENT CONTROL request to the UE.

2.
The UE cannot fulfil the request because its assistance data is not enough, a MEASUREMENT CONTROL FAILURE message is returned requesting for additional assistance data

3. 
The SRNC may send more assistance data based on UE request

4.
The requested measurement results are returned to the SRNC. 
10.3
GPS assistance data

The UE may receive GPS information through the UTRAN radio interface, using higher layer signalling. Once that a UE Positioning measurement is setup by the SRNC the UE is responsible to maintain valid and up to date GPS assistance data in order to report the requested measurement results. In case that the UE has not sufficient assistance data or the data is out of date then the UE should indicate it to the SRNC and additionally request for assistance data.
When the UE is unable to detect a sufficient number of satellites, the assisted GPS method can be combined with other positioning methods. Altitude assistance can compensate for one satellite measurement.

The assistance data signalled to the UE may include all information listed below or a selected subset:

-
data assisting the measurements; e.g. reference time, visible satellite list, satellite signal Doppler, code phase, Doppler and code phase search windows. This data can be valid for a few minutes (e.g., less than 5 minutes) or longer depending on the code phase and Doppler search window size that can be accommodated by the UE;

-
data providing means for position calculation; e.g. reference time, reference position, satellite ephemeris, clock corrections. Satellite ephemeris and clock corrections data can be used for up to six hours.

NOTE:
Certain types of GPS Assistance data may be derived, wholly or partially, from other types of GPS Assistance data.

If DGPS is utilised, then differential corrections may also be transmitted. If Selective Availability is turned off, these corrections can be valid for a few minutes or more. The DGPS data is valid for a large geographical area, so one centrally located reference receiver can be used to service this large region.
10.6
Network Assisted GPS positioning Procedure

The diagram in Figure 10.1 illustrates the operations for the network assisted GPS when the request for position information is initiated by a LCS application signalled from the Core Network. A detailed description of the positioning procedure is given as follows. Note that the procedure is for illustration purpose and actual implementations may vary.
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Figure 10.1: Network-assisted GPS methods
1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN. The SRNC considers the request and the capabilities of the UE and the network.

2.
Depending on the UE capabilities, the SRNC sends to the UE certain GPS assistance information. This information may include: the reference time for GPS, the satellite IDs, the Doppler frequency, the search window and its centre, the ephemeris and clock corrections, the almanac, and other information specified in 10.5.1. If the UE has not enough assistance data to perform the measurements, the UE shall indicate it to the SRNC and additionally request for assistance data.

For UE-based method, jump to step 8.


For UE-assisted method, the SRNC may optionally request the following information before sending the assistance message(s) to the UE: the LMU update*, the RTT measurements (from the Node Bs in the active set) to compensate for the one-way propagation delays. The LMU (associated or stand-alone) returns the information containing the time difference between the Node B and the GPS (e.g. UTRAN GPS timing of cell frames or SFN-SFN Observed Time Difference) to the CRNC. The Node B returns its RTT measurement to the CRNC. If the CRNC is not the SRNC, the CRNC forwards these information to SRNC.

4.
The SRNC requests from the UE the measurement of GPS satellite pseudoranges and other information specified in 10.5.1. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. The SRNC may request SFN-SFN Observed Time Difference measurements and Rx-Tx timing difference information from the UE to support the processing related to the RTT measurements.

5.
The UE returns to the SRNC the measurement of GPS satellite pseudoranges and other information specified in 10.5.1. If requested, the UE may also return the SFN-SFN measurements and the Rx-Tx time difference information, together with a time stamp of when these values were obtained.

6
The UE position is calculated in the SRNC.

7.
If there is insufficient information to yield a UE positioning estimate, the SRNC may start a new process from step 3.

8.
In case of UE based method, UE returns the position estimate to the SRNC. This estimate includes the position, the estimated accuracy of the results and the time of the estimate.

9.
The SRNC passes the position estimate to the CN.

NOTE:
The LMU update (of the time difference between the GPS and the Node B) may be performed on a per-request basis (with respect to each UE Positioning request) or be performed timely that is independent of individual UE Positioning request. The latter is preferable when there is a large volume of UE Positioning requests.
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