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******* NEXT MODIFIED SECTION *******

2.1
Normative references

[…]
[17]
3G TS 23.032: "Universal Geographical Description (GAD)”
******* NEXT MODIFIED SECTION *******

6.6.4.1.3
Broadcast of Assistance Data

In the UE Based OTDOA or Network Assisted GPS methods, where the measurements and/or location calculation is done in the UE, assistance data may be broadcast to the UE.

The assistance data to be broadcast for UE Based OTDOA contains the Relative Time Difference (RTD) values (e.g. in case of a non-synchronised network) and base station co-ordinates. In addition, the broadcast data may contain other information to simplify the OTDOA measurements. The length of the message depends on how many neighbours are included in the assistance data. Part of the broadcast message (e.g. the serving and neighbour base station geographic co-ordinates) may be ciphered.

 The assistance data to be broadcast for assisted GPS contains DGPS corrections, ephemeris and clock corrections, as well as almanac and other data. Part of the broadcast message  may be ciphered.

The broadcast channel that is used for the OTDOA and GPS assistance data makes use of the common UTRAN broadcast service.

******* NEXT MODIFIED SECTION *******

10.2
Timing assistance

The UTRAN may derive the estimated UE location using UTRAN (e.g. Cell-ID or IPDL) parameters and may use this information, in conjunction with satellite specific ephemeris data received from the GPS reference receiver network , to derive the estimated times of arrival (code phases) for equivalent GPS satellite signals received by the UE-based GPS receiver functionality. The estimated code phase data may be conveyed, together with TUTRAN-GPS (as specified in TS 25.215), from the UTRAN to the UE using higher layer signalling. The estimated code phase data value is uncertain to a degree depending on the accuracy of the UTRAN timing calibration and initial location determination methods used.

10.3
Data assistance

The UE may receive GPS information through the UTRAN air interface, using higher layer signalling.

When the UE is unable to detect 3 or more satellites, the assisted GPS method can be combined with other location 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 location calculation; e.g. reference time, reference location, 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. They are valid for about 30 seconds. The DGPS data is valid for a large geographical area, so one centrally located reference receiver can be used to service this large region.

10.4
UE search

Timing, frequency and data assistance shall be applied in the UE search procedure.  UE search procedure involves a three-dimensional search for a satellite PRN (pseudorandom) code, time of arrival of a signal and the associated carrier Doppler.
"Modulation wipe-off" is defined here to mean a removal of the GPS navigation data bit modulation to GPS signals received at the UE, through the application of UTRAN timing and data assistance provided from the UTRAN to the UE. This process allows the UE to coherently integrate received GPS signals beyond 1 data bit period (i.e., 20 milliseconds).

10.5
Location determination

Computation of the location fix can either be performed in the network infrastructure (UE-assisted) or in the UE (UE‑based).

There are two types of network assisted GPS methods, namely UE-based and UE-assisted, which differ according to where the actual location calculation is carried out.

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 TS 25.215);

-
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;

-
serving cell information;

-
Latitude/Longitude/Altitude/Error ellipse;

-
velocity estimate of the UE;

-
satellite ID for which the measurement data is valid;

-
Whole/Fractional chips for information about the code-phase measurements;

-
C/N0 of the received signal from the particular satellite used in the measurements;

-
doppler frequency measured by the UE for the particular satellite signal;

-
pseudorange RMS error;

-
multipath indicator.

10.5.2
UE-assisted method

In the UE-assisted method, the UE employs a reduced complexity GPS receiver functionality. This carries out the pseudorange (code phase) measurements. These are signalled, using higher layer signalling, to the specific network element that estimates the location of the UE and carries out the remaining GPS operations. In this method, accurately timed code phase signalling (as specified in TS 25.215) is required on the downlink. If DGPS is performed in the UE, then differential corrections must be signalled to it. On the other hand, DGPS corrections can be applied to the final result in the network to improve the location accuracy without extra signalling to the UE.

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 TS 25.215);

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

· doppler (0th order term);
· Doppler Search Window width;
-
doppler (1st order term);

-
code phase;

-
code phase centre and Search Window width;

-
ephemeris;

-
azimuth;

-
elevation.

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

-
reference time for GPS (TUE-GPS) (specified in TS 25.215);

-
number of Pseudoranges;

-
SVID;

-
satellite C/No;

-
doppler;

-
satellite Code Phase;

-
multipath indicator;

-
pseudorange RMS Error.

Additional parameters, such as round trip time (RTT), UE receiving transmitting time (UE RxTx), SFN-SFN observed time difference and CPICH Ec/No, may be used to improve the performance of UE-assisted GPS. All the additional parameters are defined in TS 25.215 and can be made available through RRC signalling. Furthermore, to those UE technologies requiring externally provided sensitivity and time aiding data, some navigation bits may be sent from UTRAN to UE for sensitivity assistance and time recovery.

******* NEXT MODIFIED SECTION *******

11.2
Round Trip Time (RTT)

This method makes use of measurements by the Node-B or LMU of the round trip time for transmissions to and from the UE. The RTT measurement message from Node-B or LMU to the UTRAN (PSMF/PCF) contains the following information:

-
round trip time (in fractional chips);

-
time of measurement;

-
received sector;

-
doppler of received signal (Hz);

-
multipath Indicator.

******* NEXT MODIFIED SECTION *******

Annex A (informative):
Definitions and Terms

This annex provides definitions and terms for the general LCS. Not all of these are applicable to the UTRAN environment.

CAMEL: CAMEL is a network functionality, which provides the mechanisms of Intelligent Network to a mobile user.

Current Location: after a location attempt has successfully delivered a location estimate and its associated time stamp, the location estimate and time stamp is referred to as the 'current location' at that point in time.

Deferred location request: a location request where the location response (responses) is (are) not required immediately.

Global Positioning System: the Global Positioning System (GPS) consists of three functional elements: Space Segment (satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GPS receiver estimates its own location based on the observed  times of arrival of the satellite signals.

Immediate location request: a location request where a single location response only is required immediately.

Initial Location: in the context of an originating emergency call the location estimate and the associated time stamp at the commencement of the call set-up is referred to as 'initial location'.

Last Known Location: the current location estimate and its associated time stamp for Target MS stored in the LCS Server is referred to as the 'last known location' and until replaced by a later location estimate and a new time stamp is referred to as the 'last known location'.

LCS (LoCation Services): LCS is a service concept in system (e.g. GSM or UMTS) standardisation. LCS specifies all the necessary network elements and entities, their functionalities, interfaces, as well as communication messages, due to implement the location service functionality in a cellular network.

NOTE:
LCS does not specify any location based (value added) services except locating of emergency calls.

LCS Client: a software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location information for one or more Mobile Stations. LCS Clients subscribe to LCS in order to obtain location information. LCS Clients may or may not interact with human users. The LCS Client is responsible for formatting and presenting data and managing the user interface (dialogue). The LCS Client may reside in the Mobile Station (MS).

LCS Client Access barring list: an optional list of MSISDNs per LCS Client where the LCS Client is not allowed to locate any MSISDN therein.

LCS Client Subscription Profile: a collection of subscription attributes of LCS related parameters that have been agreed for a contractual period of time between the LCS client and the service provider.

LCS Feature: the capability of a PLMN to support LCS Client/server interactions for locating Target MSs.

LCS Server: a software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests, services requests, and sends back responses to the received requests. The LCS server consists of LCS components, which are distributed to one or more PLMN and/or service provider.

Local Service: a service, which can be exclusively provided in the current serving network by a Value added Service Provider.
Local Information: information related to a given location, or general information, which is made available in a given location.

Location (/location detecting): location is a functionality, which estimates a geographical location (of e.g. a mobile terminal).

Location (Based) Application: a location application is an application software processing location information or utilising it in some way. The location information can be input by a user or detected by network or MS. Navigation is one location application example.
Location Based Service (LBS): a service provided either by teleoperator or a 3rd party service provider that utilises the available location information of the terminal. Location Application offers the User Interface for the service. LBS is either a pull or a push type of service (see Location Dependent Services and Location Independent Services). In ETSI/GSM documentation of SoLSA, LBS is called "Location Related Service". ETSI and/or 3GPP –wide terminology harmonisation is expected here.

Location Dependent Service: a service provided either by teleoperator or a 3rd party service provider that is available (pull type) or is activated (push type) when the user arrives to a certain area. It doesn't require any subscription in advance, but the push type activation shall be confirmed by the user. The offered service itself can be any kind of service (e.g. a public Xerox machine or the discount list in a store).

Location Estimate: the geographic location of an MS and/or a valid Mobile Equipment (ME), expressed in latitude and longitude data, and optionally altitude data. The Location Estimate shall be represented in a well-defined universal format. Translation from this universal format to another geographic location system may be supported, although the details are considered outside the scope of the primitive services.

Location Independent Service: a service provided either by teleoperator or a 3rd party service provider that is available and therefore can be activated anywhere in the network coverage. It is activated by the user's request or by other user's activated service, and therefore it requires a subscription in advance (pull type). The offered service itself can be any kind of service (e.g. MMS, SWDL, or LBS!).

Location method (/locating method): a principle and/or algorithm which the estimation of geographical location is based on, e.g. AOA, TOA, TDOA. For example, GPS is based on TOA, and E-OTD (on GSM) is based on TDOA.

Location technology (/locating technology): a technology or system concept including the specifications of RF interfaces, data types, etc. to process the estimation of a geographical location, e.g. GPS, E-OTD (GSM), and IPDL-TDOA (WCDMA).

PLMN Access barring list: an optional list of MSISDN per PLMN where any LCS Client is not allowed to locate any MSISDN therein except for certain exceptional cases.

Predefined area: a geographical area which is not related to cell or radio coverage. The mobile may take special action when it recognises it has entered or left a predefined area.

Privacy Class: list of LCS Clients defined within a privacy exception class to which permission may be granted to locate the target MS. The permission shall be granted either on activation by the target MS or permanently for a contractual period of time agreed between the target MS and the service provider.

Privacy Exception List: a list consisting of various types of privacy classes (i.e. operator related, personal etc.). Certain types of classes may require agreement between the service provider and the target MS.

Prohibited area: an area where the mobile must not activate its transmitter. The Prohibited area may be a Predefined area described above or related to radio cell(s).

Subscription Profile: the profile detailing the subscription to various types of privacy classes.

Target MS: the MS being located.
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