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1
Introduction

With R’96, R’97 and R’98 it has been possible to build services based on the last known “GSM cell ID” of the mobile. Unfortunately, R’99 (and later) seems to have damaged this functionality. Vodafone would like to see this functionality restored.

2
Summary of problem

An Any Time Interrogate command can be sent from a CAMEL platform to an HLR in order to obtain the mobile’s last known location. This triggers a Provide Subscriber information message to the MSC which, if the Gs interface is in use, triggers an MS Information Request message to the SGSN. If the mobile has an Iu interface connection to the SGSN, then a Location Report Control message is sent to the RNC. If the mobile is in URA-PCH state but is out of coverage, then the RNC should return its most accurate location information to the SGSN. This would be the last known cell ID (mapped one to one to a Service Area ID). Currently the Iu interface Location Report message cannot carry any ‘age of location information’ and so the SGSN will (because it has an active Iu connection for that mobile) assume that the mobile is currently in coverage in that cell and insert “age =zero” information onto the Gs interface. This “age=zero” information will be incorrectly transported all the way back to the application.

This problem seems relatively easy to fix by 

(a) adding an ‘age of location information’ field to the Iu Location report message, and, 

(b) specifying that the SGSN copies the Age information from the Iu interface onto the Gs interface (R’99 and onwards) and, for R’4 and onwards, onto the MAP interface to the GMLC.

The following figures show how existing functionality can be used, and the impact of the introduction of UMTS. 

3
Basic GSM R’96 procedure to find last known Cell ID

Any Time Interrogation and Provide Subscriber Information are MAP messages that provide CAMEL functionality.
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If the mobile is not in a call, then the MSC can return the last known Cell ID and the ‘age’ of this location information. The Age information is in minutes. Age is probably used to avoid any need for the MSC to accurately know the time.
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If the mobile is in a call with the MSC, the BSS always informs the MSC of every cell change that the mobile makes. Hence the MSC always knows which cell a mobile is using during a GSM call. When the mobile is in a call, the MSC sets the “Age” field to zero to indicate that the mobile is ‘connected’ and that the cell information is totally up to date.

2
Basic UMTS MSC procedure to find last known Cell ID
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Fig 3. UMTS mobile, not connected to MSC, no Gs interface


This is basically the same as GSM, except that MAP carries the SAI rather than the Cell ID.
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In UMTS, the UTRAN does not automatically report all cell changes to the MSC. Hence when the mobile is in a call and the HLR asks for the last known cell ID, then the MSC has to invoke the Iu interface Location Reporting Control procedure.

4
GSM R’97 procedure to find last known Cell ID with Gs interface
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When the mobile is not in a call, but the mobile is attached via the SGSN and Gs interface, the Gs interface signalling is used to obtain the Cell ID from the SGSN.

4
R’99 procedure to find last known SAI with Gs interface
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When the mobile does not have an RRC connection (and hence no Iu connection), this procedure is very similar to that for GSM R’97, except that SAI is returned rather than CGI.
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When there is an Iu interface connection with only the SGSN, and the mobile is in coverage, then the above procedure returns the current SAI, and, the SGSN/MSC correctly adds an “Age=zero” field.
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Fig 8. UMTS MS attached to CS and PS domains. No Iu interface connection to MSC. Gs interface present. Iu interface connection to SGSN. MS in URA-PCH state, but out of coverage. Current (incorrect) behaviour. Problems shown in red.

However, when there is one Iu interface connection to the SGSN but the mobile has temporarily gone out of coverage, then, what happens?

A decent implementation of the RNC should return its most accurate information, namely the last known cell ID (converted by a one to one mapping into SAI) along with an indication of how long ago that the mobile was in that cell. Unfortunately, the Iu interface signalling does not carry an “age of location field”. 

Even worse, the SGSN regards the out of coverage mobile as “connected” and adds a “age=zero” field to the information returned to the MSC/HLR.
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Fig 9. UMTS MS attached to CS and PS domains. No Iu interface  connection to MSC. Gs interface present. Iu interface connection to SGSN. MS in URA-PCH state, but out of coverage. 
Proposed modified (correct) behaviour. Changes shown in blue.

This problem seems relatively easy to fix by 

(a) adding an ‘age of location information’ field to the Iu Location report message, and, 

(b) specifying that the SGSN copies the Age information from the Iu interface onto the Gs interface (R’99 and onwards) and, for R’4 and onwards, onto the MAP interface to the GMLC.
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Fig 7. UMTS MS attached to CS and PS domains. No Iu interface  connection to MSC. Gs interface present. Iu interface connection to SGSN. MS not in URA-PCH state.
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Fig 3. UMTS mobile, not connected to MSC, no Gs interface
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