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4.2
Standard LCS Methods

4.2.1
Timing Advance

The TA is based on the existing Timing Advance (TA) parameter. The TA value is known for the serving BTS. To obtain TA values in case the MS is in idle mode a special procedure, not noticed by the GSM subscriber (no ringing tone), is set up. The cell-ID of the serving cell and the TA is returned as the result of the TA.  

TA may be used to assist all positioning mechanisms.

4.2.2
Enhanced Observed Time Difference (E-OTD) positioning mechanism

The E-OTD method is based on measurements in the MS of the Enhanced Observed Time Difference of arrival of bursts of nearby pairs of BTSs. For E-OTD measurement synchronization, normal and dummy bursts are used. When the transmission frames of BTSs are not synchronized, the network needs to measure the Real or Absolute Time Differences (RTDs or ATDs) between them. To obtain accurate trilateration, E-OTD measurements and, for non-synchronized BTSs, RTD or ATD measurements are needed for at least three distinct pairs of geographically dispersed BTSs. Based on the measured E-OTD values the location of MS can be calculated either in the network or in the MS itself, if all the needed information is available in MS.

4.2.3
Global Positioning System (GPS) positioning mechanism

The Global Positioning System (GPS) method refers to any of several variants that make use of GPS signals or additional signals derived from GPS signals in order to calculate MS position.  These variants give rise to a range of optional information flows between the MS and the network.  One dimension of variation is where position calculation is performed at: a) MS-based PCF or b) network-based PCF.  Another dimension is whether "assistance data" is required - irrespective of where position calculation is performed.  Examples of assistance data include differential GPS data; lists of satellites in view based on approximate MS position, etc.  A third dimension of variation is closely related to the preceding, namely, the origin and distribution of any assistance data.  For example, even while assistance data may be required of a GPS method, it may be optional that the assistance data originates from and is distributed within and by the PLMN, VPLMN, etc.

5
GERAN LCS Architecture

Figure 1, shows the general arrangement of the Location Service feature. This illustrates, generally, the relation of LCS Clients and servers in the core network with the GERAN. The definition and operation of LCS entities operating in the core network is outside the scope of the present document. The LCS entities within the GERAN communicate with the Core Network (CN) across the A, Gb, and Iu interfaces. 

Communication among the GERAN LCS entities makes use of the messaging and signalling capabilities of the GERAN.

As part of their service or operation, the LCS Clients may request the location information of Mobile Station. There may be more than one LCS client. These may be associated with the core network, associated with the GERAN, operated as part of a MS application or accessed by the MS through its access to an application (e.g. through the Internet).

Within the GERAN, the BSC receives authenticated requests for LCS information from the core network across the A, Gb interfaces and passes these to the SMLC. The SMLC may be a standalone network element or functionality that is integrated to the BSC. LCS entities then manage the GERAN resources, including the base station, the LMU, the MS and calculation functions, to estimate the location of the MS and return the result to the Core Network. 
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Figure 1: Functional LCS Architecture in GERAN

Note: Positioning not supported on Gb interface, but paging GPRS mobile supported for Circuit Switched mode positioning.

<<< Next Changed Section >>>

5.4 Functional Description of GERAN LCS Network Elements

5.4.1 BSC

The BSC receives authenticated requests for LCS information from the CN across A, Gb and Iu interfaces and passes these to the SMLC.

<<< Next Changed Section >>>

6
Signalling Protocols and Interfaces

6.1
Protocol layering in A / Gb mode
<<< Next Changed Section >>>

6.2
Protocol Layering in Iu mode

6.2.1
Signalling between SMLC and MSC/SGSN

A SMLC can either be separate logical entiy or integrated functionality in the BSC.  If the SMLC is a separate logical entiy, the LCS signalling between SMLC and MSC/SGSN is accomplished through the Iu and Lb interfaces.  If the SMLC is integrated, the LCS signalling is accomplished through the Iu interface only. Figure 2 shows the protocol layers used to support LCS signaling between the SMLC, BSC and MSC/SGSN.
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Figure 2: Signalling Protocols between SMLC, BSC and MSC/SGSN
6.2.2
Signalling between SMLC and MS
SMLC Signalling to a target MS is accomplised through the Um interface.  Figure 3 shows the protocol layers used to support signaling between an SMLC and target MS.
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Figure 3: Signalling between an SMLC and Target MS

6.2.3
SMLC signalling to a Type A LMU

FFS
6.2.4
SMLC signalling to a Type B LMU

FFS
6.2.5
SMLC signalling to a peer SMLC

Signalling between SMLC and SMLC in Iu mode is handled through the Iur-g interface.
<<< Next Changed Section >>>

9
 Positioning procedures

The following section describes the positioning procedures for Positioning Initiation, Timing Advance, Enhanced Observed Time Difference and Global Positioning System. 

9.1
Positioning Procedure Initiation

9.1.1
Core Network Position Procedure Initiation over the A interface (A / Gb mode)
This procedure is used by the Core Network to start the positioning procedure in GERAN over the A interface.
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Figure 4: Positioning Procedure Initiation Over A Interface

1) The MSC sends the BSSAP Perform Location Request message on the existing SCCP connection for the target MS to request the BSC to start the positioning procedure. The Location Type is always included. Depending on the type of location request, additional parameters may be included to provide the Cell Identifier, Classmark Information Type 3, LCS Client Type, Chosen Channel, LCS Priority, Quality of service, GPS Assistance Data, and APDU.2.) 

2) The common positioning procedures for CS domain are executed (see below).

3) The BSC sends the BSSAP Perform Location Response message to the MSC. A location estimate, positioning data, deciphering keys, or LCS Cause may be included.

9.1.2
Positioning Procedure Initiation from an Internal LCS Client for CS Domain (A / Gb mode)
The figure below illustrates how a serving BSC may obtain the location of a target MS that is already in dedicated mode on behalf of some PLMN operator LCS client in GERAN – e.g. to support handover.  The procedure is valid when local regulatory requirements do not require privacy checking for PLMN operator initiated location.
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Figure 5: Positioning Procedure Initiation from an Internal LCS Client  

1)
An LCS client within the GERAN requests the current location of a target MS from the serving BSC

2)
The common positioning procedures for CS domain are executed see Figure 8 below.  The BSC returns the MS location estimate to the requesting LCS client.
9.1.3
Core Network Position Procedure Initiation over the Gb interface (A / Gb mode)
[text supplied from A / Gb work item]

9.1.4
Positioning Procedure Initiation from an Internal LCS Client for PS Domain (A / Gb mode).
[text supplied from A / Gb work item]

9.1.5
Positioning Procedure Initiation from Core Network (Iu mode)

This procedure is used by the Core Network to start the positioning procedure in GERAN Iu mode. This procedure is used when the source node in the Core Network is the 3G-MSC (Iu-cs interface) or when the source node in the Core Network is the 3G-SGSN (Iu-ps interface).
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Figure 6: Positioning Procedure Initiation from Core Network (Iu mode)
1) The MSC/SGSN sends the Location Reporting Control message on the existing SCCP connection for the target MS to request the BSC to start the positioning procedure. The Location Type is always included. Depending on the type of location request, additional parameters may be included to provide the Cell Identifier, Classmark Information Type 3, LCS Client Type, Chosen Channel, LCS Priority, Quality of service, GPS Assistance Data, and APDU.2.) 

2) The Positioning Procedure for Iu mode is executed (see below).

3) The BSC sends the Location Report message to the MSC/SGSN. A location estimate, positioning data, deciphering keys, or LCS Cause may be included.
9.1.6
Positioning Procedure Initiation from Internal LCS Client (Iu mode)

The figure below illustrates how a serving BSC may obtain the location of a target MS that is already in RRC connected mode on behalf of some PLMN operator LCS client in GERAN – e.g. to support handover.  The procedure is valid when local regulatory requirements do not require privacy checking for PLMN operator initiated location.
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Figure 7: Positioning Procedure Initiation from an Internal LCS Client  

1)
An LCS client within the GERAN requests the current location of a target MS from the serving BSC

2)
The Positioning Procedure for Iu mode is executed. 

3)
The BSC returns the MS location estimate to the requesting LCS client.
9.2
Common Positioning Procedure for CS Domain

This procedure is common to all positioning methods in the CS domain. 


[image: image9.wmf]TypeUnitOrDepartmentHere

TypeYourNameHere

MS

BSC

SMLC

1. BSSAP-LE Perform Location

Request

3. BSSAP-LE Perform Location

Response

2.Messages for individual positioning methods


Figure 8 :Common Positioning Procedure for CS Domain

1) The BSC sends the BSSAP-LE Perform Location Request message to request the SMLC to start the positioning procedure.

2) If location information is requested and the location accuracy within the QoS, if provided, can be satisfied by the reported cell ID and, if available, TA value, the SMLC may send a BSSAP-LE Perform Location Response message immediately. Otherwise, the SMLC determines the positioning method and instigates the particular message sequence for this method defined in subsequent sections. If the position method returns position measurements, the SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the SMLC may use the current cell ID and, if available, TA value to derive an approximate location estimate. If a computed location estimate is returned for an MS based position method, the SMLC may verify consistency with the current cell ID and, if available, TA value. If the location estimate so obtained does not satisfy the requested accuracy or the location attempt failed, e.g. due to missing data, and sufficient response time still remains, the SMLC may instigate a further location attempt using the same (e.g. providing more assistance data to MS) or a different position method. If a vertical location co-ordinate is requested but the SMLC can only obtain horizontal co-ordinates, these may be returned. Requirments on the geographic shape encoded within the ‘position information’ parameter may exist for certain LCS client types. The SMLC shall comply with any shape requirements defined in 3GPP. Note, some countries may want shape requirements defined for a specific LCS client type in relevant national standards.

If location assistance data is requested, the SMLC transfers this data to the MS as described in subsequent sections. The SMLC determines the exact location assistance data to transfer according to the type of data specified by the MS, the MS location capabilities and the current cell ID. If deciphering keys are requested the SMLC obtains the current keys.

3) The SMLC sends the BSSAP-LE Perform Location Response message to the BSC containing any location estimate or deciphering keys.  In case of failure the cause value may be included. 

9.2a
Common Positioning Procedure for PS Domain (A / Gb mode)

[text from A / Gb work item]

9.2b
Positioning Procedure for Iu mode
This procedure is common to all positioning methods in the Iu mode. 
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Figure 9 :Common Positioning Procedure for CS Domain

1) The BSC sends the BSSAP-LE Perform Location Request message to request the SMLC to start the positioning procedure.
2) If location information is requested and the location accuracy within the QoS, if provided, can be satisfied by the reported cell ID and, if available, TA value, the SMLC may send a BSSAP-LE Perform Location Response message immediately. Otherwise, the SMLC determines the positioning method and instigates the particular message sequence for this method defined in subsequent sections. If the position method returns position measurements, the SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the SMLC may use the current cell ID and, if available, TA value to derive an approximate location estimate. If a computed location estimate is returned for an MS based position method, the SMLC may verify consistency with the current cell ID and, if available, TA value. If the location estimate so obtained does not satisfy the requested accuracy or the location attempt failed, e.g. due to missing data, and sufficient response time still remains, the SMLC may instigate a further location attempt using the same (e.g. providing more assistance data to MS) or a different position method. If a vertical location co-ordinate is requested but the SMLC can only obtain horizontal co-ordinates, these may be returned. Requirments on the geographic shape encoded within the ‘position information’ parameter may exist for certain LCS client types. The SMLC shall comply with any shape requirements defined in 3GPP. Note, some countries may want shape requirements defined for a specific LCS client type in relevant national standards.

If location assistance data is requested, the SMLC transfers this data to the MS as described in subsequent sections. The SMLC determines the exact location assistance data to transfer according to the type of data specified by the MS, the MS location capabilities and the current cell ID. If deciphering keys are requested the SMLC obtains the current keys.
3) The SMLC sends the BSSAP-LE Perform Location Response message to the BSC containing any location estimate or deciphering keys.  In case of failure the cause value may be included.
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