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This contribution provides an updated Work Item Description of Super-Charger to be approved. 
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Super-Charger

x.1

SMG Project

UMTS Radio Access


GSM Radio Access

X
GSM-UMTS Core Network


UMTS Services

x.2

Linked Work Items

None

x.3

Justification

UMTS will build on the success of GSM and is likely to become even more widespread. In addition, the continued growth of international travel for business and leisure means that the number of roaming UMTS and GSM subscribers is set to increase significantly. 

Super-Charger constitutes a change to the subscriber data management to reduce mobility management costs.  However, the proposed enhancements should not require significant modifications of the GSM standards.

Currently, every time a subscriber moves to a location area served by a different MSC/VLR or SGSN, the subscriber data must be downloaded from the HLR in the home PLMN to the new entity serving the user and deleted in the old MSC/VLR or SGSN. If the location areas associated with these entities are small or the subscriber frequently moves between location areas the subscriber will represent a large signalling load.  This is equally applicable to subscribers moving within their home network and roaming subscribers except in the latter case international signalling costs are incurred.

A Super-Charged network applies an alternative philosophy and keeps subscription data at the old serving entity when a subscriber moves to a location area served by a different MSC/VLR or SGSN. The HLR continues to insert the subscriber data at the new serving entity as described by normal GSM procedures.  The subscriber data at the old entity is not maintained in any way.  Therefore, no additional signalling is required. 

The new philosophy is of most benefit in metropolitan areas where the density of location areas is high to cope with the large number of subscribers and subscribers commute between location areas served by different network entities.  Assuming the subscriber data has not changed since the subscriber was last attached in the location area then the network entity has the option to use the subscriber data previously downloaded. However, the HLR will ultimately control data retention and updates in the serving entity.  

This philosophy reduces mobility management cost by reducing the volume of location update signalling.
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Figure 1: Morning Commute with the Super-Charger Activated
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Figure 2: Evening Commute with the Super-Charger Activated

With the Super-Charger the MSC/VLR or SGSN no longer deletes subscriber information from the VLR and SGSN databases when a mobile station leaves the served location area.  This results in the continuous growth of the database size.  Consequently, a new data management system is required so that newly arrived mobile stations take precedence over subscriber data not currently in use.  Two options are envisaged:

· Old subscriber data may either be deleted periodically using an audit system or, 

· deleted dynamically to make room for the newly arrived subscribers as required. 

The main benefit is that upon the return of a subscriber to a previously visited location area it is highly probable that it will not be necessary to download the user’s subscription data from the HLR.  Consequently, reducing the volume of signalling between the visited PLMN and the home PLMN.

The advantages, disadvantages and open issues are captured in the technical report. In summary;

· The technical report estimates that the signalling reduction in a Super-Charged network on the D-interface is between 40% - 80% depending on the scenario. These estimates are detailed in the technical report.

· One drawback has been identified.  However, the occurrence of this drawback is small.  Furthermore, mechanisms are identified in the technical report to minimize the impact of this drawback. 

· Three open issues remain that will be addressed as part of the standardisation work.  
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Service Aspects

None

x.5

MMI Aspects

None

x.6

Charging Aspects

None

x.7

Security Aspects

The transfer of authentication vectors between VLRs in a Super-Charged environment requires further study. 
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Expected Output and Timescales (to be updated at each plenary)

Approval of WI


TSG-CN2 #5 (17-21 May 1999)

Draft Report


TSG-CN2 #5(17-21 May 1999)

Approval of Technical Report

TSG-CN2 #7(19-23July 1999)

First draft of Super-Charger stage 2, 3 
23 – 25 August 99

Approval of Super-Charger Stage 2, 3 by N2
15 – 19 November 99

Approval of Super-Charger stage 2, 3 by TSG CN

13 – 15 December 99

x.10

 Work Item rapporteurs

Nortel Networks

x.11

Supporting Companies

Nortel Networks, Vodafone, France Telecom, Nokia, Bell South, Ericsson

x.12

Responsible STC(s)

Primary Responsibility
TSG-CN

Secondary Responsibility 
TSG-SA2

x.13

Specifications

The following specification will need to be enhanced to support the Super-Charger concept:

TS 23.008
Specification of the Super-Charger supported flag and date/time stamp.

TS 23.016
Specify the option to use Super-Charger.

TS 23.060
Specify the option to use Super-Charger

TS 29.002 
Super-Charger requires the addition of a new optional parameter in the Update Location and Insert Subscriber Data operations and the enhancement of the Provide Roaming Number response message. In addition, the Location Update procedures would require modifying with this optional functionality. It is proposed to re-structure Location Management procedures in TS 29.002 and transfer them to TS 23.012.  This re-structuring work is not a requirement for this work item description but will help in the specification of functionality like Super-Charger, GLR and Combined  MM Procedures.  
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The users subscription data is retained by the MSC/VLR despite moving to another MSC/VLR.











_969261645



_969261881



_969262874



_969261846



_969261594




_986888838.doc
[image: image1.wmf][image: image2.wmf][image: image3.wmf][image: image4.wmf]

The user’s subscription data is retained by the MSC/VLR upon leaving the LA.
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Since the user’s subscription data is already present no insert subscriber data is necessary.











Evening Commute







BSS







BSS











_969261645



_969261881



_969262874



_969261846



_969261594




