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*** Next Modified Section ***

10
Network assisted GPS location method

When GPS is designed to inter-work with the UTRAN, the network assists the UE GPS receiver to improve the performance in several respects. These performance improvements will:

-
reduce the UE GPS start-up and acquisition times; the search window can be limited and the measurements sped up significantly;

-
increase the UE GPS sensitivity; location assistance messages are obtained via UTRAN so the UE GPS can operate also in low SNR situations when it is unable to demodulate UE GPS signals;

-
allow the UE to consume less handset power than with stand-alone GPS ; this is due to rapid start-up times as the GPS can be in idle mode when it is not needed.

The Network assisted GPS methods rely on signalling between possibly reduced complexity UE GPS receivers and a continuously operating GPS reference receiver network which has clear sky visibility of the same GPS constellation as the assisted UEs. GPS reference receivers may be connected to the UTRAN to enable derivation of UE assistance signals.
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Figure 10.1: Network assisted GPS methods
*** Next Modified Section ***
10.5.1
UE-based method

The UE-based method maintains a full GPS receiver functionality in the UE, and the location calculation is carried out by the UE, thus allowing stand-alone location fixes.

If the location was requested by an application in the network, then the calculated location is signalled to the proper network element.

The following information may be signalled from the UTRAN (LSIF) to the UE:
-
number of satellites for which assistance is provided;

-
reference time for GPS (TUTRAN-GPS) (specified in [17] and [18]);

-
3-d reference location (specified in [17]);

-
ionospheric corrections;

-
satellite ID for identifying the satellites for which the assistance is provided;

-
ephemeris and clock corrections to accurately model the orbit of the particular satellite and information when this becomes valid;

-
UTC offset;

-
DGPS corrections;

-
almanac data;

-
real-time integrity (e.g., a list of unusable satellites).

The following information may be signalled from the UE to the UTRAN (LSIF):

-
reference time for GPS (specified in [17] and [18]);

-
serving cell information;

-
Latitude/Longitude/Altitude/Error ellipse;

-
velocity estimate of the UE.





· 
*** Next Modified Section ***
10.6
Real time integrity
An Integrity Monitor (IM) function should detect unhealthy (i.e., failed/failing) satellites. Excessively large pseudo range errors, as evidenced by the magnitude of the corresponding DGPS correction determined by the IM, may be used to detect unhealthy satellites. Unhealthy satellites should be detected very close to the occurrence of the satellite failure (e.g. 10 seconds) and marked in an unhealthy satellite list as unusable/bad. When unhealthy satellites are detected, the assistance and/or DGPS correction data should not be supplied for these satellites. Upon receiving the list of unhealthy satellites from the SRNC, the UE should discard data associated with these satellites in its positioning calculation. 

The IM function should also inform the UE of measurement quality in DGPS modes when satellites are healthy.  When the error in the IM computed position is excessive for solutions based upon healthy satellites only, DGPS users should be informed of measurement quality through the supplied User Differential Range Error (UDRE) adjusted values based on the operation of the IM. Note that UDRE is one of the IEs contained in the DGPS information ([19]).
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