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1. Introduction

The current standard doesn't allow easy, reliable and precise method to localize mobile inside high building, in airplane, on top of mountain, in underground metropolitan or in other underground locates. The existing standardized mechanisms rely mainly on satellite measures. But satellite equipment as GPS receiver in MS and network assisted GPS are not always available. Moreover satellite measures doesn't work efficiently indoor.

This contribution presents a mechanism of localization based on a new shape: ellipsoid arc with altitude using the cell coverage positioning method based on the serving cell identity with uncertainty reduced by Time Advanced (TA) measures and Network Management Report (NMR) provided by the MS.

It is proposed to consider this new shape into 3GPP TS 23.032 and in the protocols used for Location Based Services.  

2. Proposal

The proposed mechanism allows in a simple way and with a hybrid method to measure the position of an MS located above or below the earth ground. 

Such a combined method allows reducing the GPS information acquisition time having computed in advance a first location estimate. This will also increase the precision of the localization, and reduce the mobile handset power consumption.

This method may be used only partially for indoor localization and in the case where no satellite equipment is available. In these cases localization remains possible and the first location estimate is used as final result.

The mechanism is the following:

· A first location estimate is available in the BSS/RNC: it has been previously computed either by a (assisted) GPS method, or using the cell coverage based method to get a rough location estimate. The basic principle of the cell-based method is to provide the geographical coordinates of a user by deducing them from the knowledge of the serving cell. A more precise geographical position is achieved by taking into account other available information : In 2G network, using the Time Advanced measure and the NMR, in 3G network, using the RTT(Round Trip Time) measure

· The altitude and the altitude uncertainty stored into the BSS/RNC data base is added. These are semi permanent data associated to the BTS or antenna's position, or these may have been previously estimated and the estimation is still regarded as a valuable information in order to refine current location estimate.
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Scenario :

The following scenarios  illustrate 2G ang 3G cases for a non call related MT-Location report procedure

in 2G :
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in 3G :










· Second step: the first estimate is enhanced with satellite computed measurements using satellite measures combining GPS equipment in the MS and assistance information send through the radio link.  It is the A-GPS server that uses this first estimate for faster position estimation. 

The BSC/RNC sends the first estimate as MS first position to the SMLC/SAS/A-GPS server Using this rough 
location estimate the SMLC/SAS/A-GPS server sends the final MS position back to the BSC(2G) or to the RNC(3G). 

In 2G:





In 3G:




· The final MS position is then sent back to the LCS client as answer to the localization request


in 2G :










in 3G :











· Inter MSC or intern-System Handovers: After an Inter-MSC handover (GSM-GSM or UMTS-UMTS), and after an inter-System handover (GSM-UMTS or UMTS-GSM), all location request related messages transferred over the IU or A interfaces are sent via MAP interface packed into MAP-FORWARD_ACCESS_SIGNALLING/MAP-PROCESS_ACCESS_SIGNALLING messages. 

The last location estimate stored in the BSS(2G) or in the RNC(3G) if any, would also be of use for a target BSS(2G) or RNC(3G) in case of hand-over or relocation. Due to this, the  location estimate information should also be transmitted on the A/Gb, Iu interfaces.
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In 3G, CS


In 3G, PS






3. Impact on interfaces

The following interfaces are impacted:

1. 3GPP TS 29.002 MAP

2. Le/LIF interface 

3. 3GPP TS 48.008 BSSAP

4. 3GPP TS 48.018 BSSGP

5. 3GPP TS 25.413 RANAP

6. 3GPP TS 49.031 BSSAP Le extension

7. Iupc interface 

8. 3GPP TS 29.060 GPRS tunelling protocol over the Gs&Gp interface

4. Applicability

This new shape is applicable to GSM, GPRS and UMTS.

5. Use Cases

Here are listed some possible use cases for this new mechanism

· Emergency service: fire, accident, avalanche …

· Catastrophic cases: terrorist attack, earthquake,…..

· Recognition of floating/flying machine

· Localization of equipment situated above the earth: antennas, weather forecast equipment,….

· Localization of equipment or mobile situated under the earth

· Other ………..

6. References

3GPP TS 23.032 version 5.0.0 clause 5.5

3GPP TS 23.271 LCS stage2

3GPP TS 23.171 location services in UMTS
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6-The first estimate is stored in the BSC





4. PerformLocation Request


5-PerformLocationResponse  with  first estimate





3. PerformLocation Request 





2. ProvideSubscriber Location 





SMLC





BSC/RNC





BSC/RNC





111-AnyTimeInterrogation Rerequest with location info as requested info. 





BSC





CSE





SMLC/A-GPS





GMLC





SGSN or MSC











First estimate e.g. based on the simple procedure CELL + TA + NMR (2G) or SA + RTT (3G) 


Enhanced with the altitude and the uncertainty altitude stored in the BSS/RNC


=> The first estimate under the form of an ellipsoid arc with altitude is stored in the BSC(2G) or RNC(3G) SAS (3G)

















5. PerformLocation Response with Location Estimate








SMLC/A-GPS





BSC





6. PerformLocation Response with Location Estimate








7.    ProvideSubscriberLocation Result with  locationEstimate





Lg, Map





A, Gb, Bssap,Bssgp





Ext. LCS Client





. AnyTimeInterrogationResponse with geographicalInformation (TS 23.032) 





Le, LIF, OSAapi





LCS Client





GMLC





SGSN or MSC











5. LocationReport with geographical  area





CSE





Le, LIF, OSAapi





Ext. LCS Client





Lg, Map





SMLC/A-GPS





The MS position is calculated by the A-GPS server  








The final MS position is calculated in the A-GPS server or in the mobile terminal using the first estimate as starting point for position estimation


The MS position is returned to the BSC(2G) or the RNC(3G)  and then reported to the LCS client.

















Lc, Map





6-The first estimate is stored in the RNC





SAS





RNC





4. LocationReporting Control 


5.LocationReport with first estimate as geographical area 





3. LocationReporting Control 





2. ProvideSubscriber Location Request 





111-AnyTimeInterrogation Rerequest with location info as requested info. 





GMLC





SGSN or MSC











 Iu,Ranap





Iupc/Pcap





7-PerformLocationRequest with first estimate(NEW)





SAS/A-GPS





RNC





6. LocationReport with geographical  area





7. Location report with locationEstimade, additionalLocationEstimate





LCS Client











. AnyTimeInterrogationResponse with geographicalInformation (TS 23.032) 





GMLC





SGSN  or MSC
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Lg, Map





Lc, Map





Lc, Map





 Iu,Ranap





Iupc/Pcap





Lg, Map





Lb





Ext. LCS Client





Ext. LCS Client





Le, LIF, OSAapi





Le, LIF, OSAapi





2-SGSNContextRequest


5-SGSNContextResponse with locationEstimate(NEW)





MSC





Gp,29.060





MSC





3-RelocationRequest with firstEstimate(NEW)





1-RelocationRequired with firstEstimate(NEW)





BSC





2-Prepare-HandoverRequest with firstEstimate(NEW)





BSC





E, Map





The MS position is calculated by the A-GPS server  








7-LocationReportingControl with first estimate(NEW)





RNC





3-PerformLocationRequest





1-HandoverRequired with firstEstimate(NEW)





SGSN





Old SGSN 





3-HandoverRequest with firstEstimate(NEW)





BSC





MS





2-Prepare-HandoverRequest with firstEstimate(NEW)





Iu,Ranap





A,BSSAP





Iu,Ranap Map





RNC





A,BSSAP





E, Map





MSC





MSC





Iu,Ranap





Iu,Ranap Map





2-Prepare-HandoverRequest with firstEstimate(NEW)





3-RelocationRequest with firstEstimate(NEW)





1-RelocationRequired with firstEstimate(NEW)





RNC





RNC





E, Map





MSC





MSC





Iu, Ranap





Iu, Ranap





2-ForwardRelocationRequest with firstEstimate(NEW)





3-RelocationRequest with firstEstimate(NEW)





1-RelocationRequired with firstEstimate(NEW)





RNC





RNC





Gp, 29.060





SGSN





SGSN





Gb,BBSGP





Gb,BBSGP





1-RoutingAreaUpdateRequest 





4-PerformLocationResponse with first locationEstimate





new SGSN 








�PAGE \# "'Page: '#'�'"  �� What is SAS?


�PAGE \# "'Page: '#'�'"  �� Assistance is something different from the location estimate: assistance data are information about the available satellites for GPS positionning (they already are specified)


�PAGE \# "'Page: '#'�'"  �� maybe this paragraph could be enhanced.
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