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2.1
Normative references

[1]
3G TS 23.171: "Functional stage 2 description of location services in UMTS".

[2]
GSM 01.04 (ETR 350): "Digital cellular telecommunication system (Phase 2+); Abbreviations and acronyms".

[3]
Technical Specification Group Services and System Aspects Service aspects; Terminology and Vocabulary within TSG-S1: Report and Recommendations, 28.7.99.

[4]
GSM 02.71: "Digital cellular telecommunications system (Phase 2+); Location Services (LCS); Service description, Stage 1".

[5]
GSM 03.71: "Digital cellular telecommunications system (Phase 2+); Location Services (LCS); (Functional description) - Stage 2".

[6]
GSM 03.32: "Universal Geographical Area Description".

[7]
3G TS 22.100: "UMTS phase 1 Release 99".

[8]
3G TS 22.101: "Service principles".

[9]
3G TS 22.105: "Services and Service Capabilities".

[10]
3G TS 22.115: "Charging and Billing".

[11]
3G TS 22.121: "The Virtual Home Environment".

[12]
3G TS 23.110: "UMTS Access Stratum; Services and Functions".

[13]
3G TS 25.413: "UTRAN Iu interface RANAP signalling".

[14]
3G TS 25.423: "UTRAN Iur interface RNSAP signalling".

[15]
3G TS 25.433: "UTRAN Iub interface NBAP signalling".
[16]
3G TS 25.214: "Physical layer procedures (FDD)"
2.2
Informative references

[17]
Third generation (3G) mobile communication system; Technical study report on the location services and technologies, ARIB ST9 December 1998.

[18]
The North American Interest Group of the GSM MoU ASSOCIATION: Location Based Services, Service Requirements Document of the Services Working Group.

5.3.2.1
UTRAN Location System Control Function (U-LSCF)

The UTRAN Location System Control Function in RNC is responsible for co-ordinating location requests within the RNC handling entity. This function manages call-related and non-call-related location requests and allocates network resources for handling them. This function "insulates" the Location clients in the Core Network from the detailed operation of the location method in order that the UTRAN may be used by several types of core network and with several location methods.

The U-LSCF provides flow control between simultaneous location requests. Simultaneous location requests must be queued in a controlled manner to account for priority requests (e.g. for Emergency Clients). The details of the flow control, priority selection and queuing are beyond the scope of the present document.

The U-LSCF will select the appropriate location method based on the availability of resources and parameters of the location request. The U-LSCF co-ordinates resources and activities needed to obtain data (e.g. base station geographic co-ordinates) needed for the location method. It also records LCS RNC usage data for the location service request that may be passed to a Location System Recording Function (U-LSRF) or OA&M function in the Core Network.
If the location technique requires the broadcast of system information, the LSCF initiates and maintains this activity through the Position Radio Co-ordination Function (U-PRCF). Broadcast information (such as the geographic co-ordinates of the base stations) may be required, for example, to support a Position Calculation Function (U-PCF) located in the mobile unit (UE). These broadcasts may also include other information (such as currently observable satellites) that may assist a UE in the use of external location services.

The information to be broadcast is selected based on the location techniques offered for use by the LCS and the needs of the UE. This broadcast information may be specially coded (i.e. encrypted) to ensure its availability only to subscribers of the service. The use of broadcasts or other methods for signalling to the UE or the LMU may be selected based on the chosen location method.

The information to be broadcast could include, for example:

-
identification and spreading codes of the neighbouring base stations (the channels that are used for measurements);

-
Relative Time Difference (RTD), i.e. the timing offsets, asynchronity between base stations, could be based on measurement results obtained by LMUs;

-
roundtrip delay estimates in connected mode;

-
the geographic location, co-ordinates, of the neighbouring base stations;

-
the idle period places within the frame structure for multiple base stations;

-
the local time-of-day.

Some of this information may be broadcast to support other UTRAN operations (e.g. handover). The function of the LSCF is to ensure information is broadcast when needed for the LCS operations and the LSCF may make use of other UTRAN processes to do so.

If there are frequency differences between the (unsynchronised) base stations, the OTDOA measurements must be reported together with the time-of-day they were made (timestamp). This is necessary so that the appropriate value of the RTD may be used by the calculation function.

6
Signalling protocols and interfaces

NOTE:
This clause describes the information flows, the detailed messages and protocols are described in other clauses.




6.2
LCS signalling between SRNC and MSC/SGSN
LCS signalling between SRNC and MSC/SGSN is handled through the Iu interface, which is described in clause 6.7.3.
6.3


SRNC signalling to a target UE
SRNC signalling to a target UE is described in clause 6.7.4.1.
6.4
Associated RNC signalling to a standalone LMU
Associated RNC signalling to a standalone LMU is described in clause 6.7.4.2.
6.5
Associated RNC signalling to a LMU in Node B
Associated RNC signalling to a LMU in Node B is handled through the Iub interface, which is described in clause 6.7.1.
6.6


RNC-to-RNC signalling for LCS support
The RNC-to-RNC signalling for LCS support is handled through the Iur interface, which is described in clause 6.7.2.
9.1
Use of Idle Periods

For realising location based services the support of physical layer is a prerequisite, so that the measurements required for the terminal location calculation can be carried out. In UTRAN there are several factors that must be taken into account while considering the physical layer procedures related to location services:

-
hearability: a basic consequence of a CDMA radio system is that a terminal near its serving base station cannot hear other base stations on the same frequency. In order to calculate terminal location the terminal should be able to receive at least three base stations. To facilitate this some special means are required;

-
asynchronous network causes significant uncertainty to the time-difference-of-arrival (TDOA) measurements. To compensate for the effects of this, the relative time difference (the synchronicity) between base station transmissions must be measured, and used for correcting TDOA measurement;

-
capacity loss: signalling related to location calculation may take capacity from other services. This capacity loss should be minimised.

Based on the results of the work done in ARIB SWG2/ST9 (see reference [17]) a solution for the above mentioned hearability problem is the IPDL (Idle Period DownLink) method. In this method each base station ceases its transmission for short periods of time (idle periods). During an idle period of a base station, terminals within the cell can measure other base stations and the hearability problem is reduced. Also, during idle periods the real time difference measurements can be carried out. Because the IPDL method is based on forward link (downlink) the location service can be provided efficiently to a large number of terminals simultaneously.

The specification and operation of the IPDL technique are provided in the following subclause.

9.1.1 Operation and specification of idle periods
The operation and specification of idle periods can be found from TS 25.214 (reference [16]).
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