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At meeting in Sophia Antipolis, NEC presented contributions (Tdoc N2-99 015 and N2-99 039), aimed at reducing this signalling load by the introduction of a new node, the Gateway Location Register (GLR). This new network entity will influence significantly GSM 09.02. 


Nortel Networks would like to propose that the GLR feasibility study is extended to incorporate the Turbo-Charger and Super-Charger concepts that are detailed in UMTS 23.20.  Both the Turbo-Charger and Super-Charger are mechanisms that modify subscriber data management to reduce the signalling load associated with roaming without introducing a new node.  In addition, these alternatives benefit the home PLMN by reducing mobility costs.


The corresponding section in UMTS 23.20 is attached to this proposal.
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	*** Extract from UMTS 23.20 v 1.5.0 ***


9.14 Reduction of UMTS signalling


9.14.1 Super-Charger


The signalling load associated with subscriber roaming can be high when either the MSC/VLR areas are small or the subscriber travels significantly. The Super-Charger concept aims to optimise signalling associated with subscriber data management by retaining subscription data in previously visited VLRs, where possible. 


The benefits of the Super-Charger concept are:


Reduction of signalling traffic for subscribers located in the home PLMN,


Reduction of signalling traffic between the visited PLMN and the home PLMN,


No new network nodes are required,


Applicable to a wide range of protocol used for the transfer of data.


9.14.1.1	Overview of the Super-Charger Concept


The concept of the Super-Charged network is described with examples from GSM mobility management.  However, Super-Charger can be applied to other scenarios and protocols.  This is a further study.


Super-Charger retains subscriber data stored in VLRs after the subscriber has moved to a location area served by a different VLR. The HLR performs the insertion of subscriber data to the VLR serving the location area to which the subscriber has roamed.  The subscriber data stored at previously visited VLRs shall not be maintained while the subscriber is located in a location area serviced by a different VLR. 


When the subscriber moves to a location area served by a VLR that has retained the subscriber’s subscription data, the VLR shall indicate to the HLR whether subscriber data is required.  If the VLR indicates that subscription data is not required but the user’s subscription data has changed the HLR shall send the new subscription data to the VLR.  Figure x shows an example message flow in a Super-Charged network. 


To ensure data consistency for super-charged VLRs a sequence numbering method can be used. A sequence number is added to the subscriber data record. This sequence number is incremented whenever the subscriber data record is changed for any reason. The sequence number is sent to the VLR in ISD. For non-super-charged VLRs this can be ignored. For super-charged VLRs it is stored and returned to the HLR in subsequent UpdateLocation messages. The HLR can then compare this sequence number with the value currently stored in the HLR to determine if the cached data is still valid.


With the Super-Charger activated subscriber information is no longer deleted from the VLR database when a mobile station moves from the location area served by the VLR.  This results in the continuous growth of the VLR database size.  Consequently, a new VLR data management system is required so that the VLR can handle newly arrived mobile stations.  Two options for subscriber data management systems are: 


subscriber data for subscribers that are not currently served by the VLR shall be deleted periodically using a VLR audit system and/or,


subscriber data for subscribers that are not currently served by the VLR shall be deleted dynamically to make room for the newly arrived subscribers.
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Figure 41: Example message flow in a Super-Charged network.


9.14.2 Turbo Charger


The signalling load associated with subscriber roaming can be high when either the location areas are small or the subscriber travels significantly. The Turbo-Charger concept aims to optimise signalling associated with subscriber data management by assigning one MSC/VLR to perform the Call Control and Mobility Management functions whle the subscriber remain attached or until signalling routes require further optimisation. 


The benefits of the Turbo-Charger concept are:


the substantial reduction in signalling traffic for subscribers located in the home PLMN,


the substantial reduction in signalling traffic between the visited PLMN and the home PLMN,


no new network nodes are required,


applicable to a wide range of protocol used for the transfer of data.


The disadvantages of the turbo-charger concept are:


Connections are required from the access network to be fully meshed to all MSCs in the turbo-charger area.


9.14.2.1 Overview of the Turbo-Charger Concept


A Turbo-Charged network constitutes a network architecture designed to reduce mobility management costs and provide automatic load-sharing between MSC/VLRs. 


The architectural philosophy is to equally divide the subscribers between the available MSC/VLRs, irrespective of their location. In the context of GSM, this could beachieved by placing a routing function (eg evolved STP) between the BSC and the pool of MSC/VLRs.  The purpose of the routing function is to route A-interface messages to the MSC/VLR that is serving the mobile station. The solution requires the MS to store a discriminant that can be used to identify the serving MSC/VLR and for routing to be applied on this 





discriminant on the connection between the MSC/VLR and access network. A TMSI partitioning scheme could beutilised. This scheme allocates a sub-set of the TMSI range to each MSC/VLR, Figure X.  The A-interface messages are then routed to the right MSC based on the TMSI.  This could be done by a routing function external to the access network implying no access network modification (see figure x).  If a TMSI partitioning scheme is used then new SIM cards are not required.


The temporary identity used for paging (TMSI) must be unique within all the MSCs in the turbocharger area. This implies that there must be a mechanism to ensure that this requirement is met for turbocharged MSCs (eg TMSI partitioning).


Two mechanism to provide load-sharing are envisaged, random load-sharing and dynamic load-sharing.  


Random load-sharing requires the routing function to randomly assign a MSC/VLR to serve a particular mobile station when it first comes in to the network.  Regardless of where the mobile is the same MSC/VLR will always serve it provided the mobile remains in the area served by all the turbocharged MSC/VLRs linked by the routing function. 


In large metropolitan areas where subscribers are served by multiple MSC/VLRs, some MSC/VLRs may be very busy while others are not fully utilised. Dynamic load-sharing requires the implementation of an intelligent router.  Since the routing function routes all A-interface traffic, it can participate in load-sharing and balancing based on the current loading of each MSC however linkage between MSC load and the routing algorithm would be required.


In the case of a Turbo-Charged network where the network is sub-divided into large regions, further optimisation can be achieved by adding the Super-Charger functionality.
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Figure 42: Example of GSM Turbo-Charger Network Architecture

















In the context of UMTS, the routing function becomes a feature of the RNC, see Error! Reference source not found..
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Figure 43: Example of UMTS Turbo-Charger Network Architecture


9.14.3 Relationship between GLR and TurboCharger


The GLR and TurboCharger are two independent schemes for reducing the amount of MAP traffic generated in UMTS networks.


The GLR works by reducing traffic between PLMNs associated with Location Updates. This is achieved by "caching" the roaming subscriber's data in the visited network


The TurboCharger works by eliminating the need to perform location updates. The same VLR can hold a subscriber's data for the duration of his attachment to the network.


A TurboCharged network requires that each MSC/VLR can physically connect to all RNCs. Therefore TurboCharging may be best suited to areas of the network characterised by dense geographic coverage. On the other hand, the GLR function is independent of the network density.


The network structure illustrated in Error! Reference source not found. shows that the GLR and a TurboCharged area within the same PLMN are independent. In fact, it shows benefits from using the two techniques in the same network. The Turbo-Charger reduces the location registration signals between the MSC/VLR and GLR:


There is no new update location signal between MSC/VLR and GLR if roamer moves inside of the Region A.


There is no new update location signal between GLR and HLR if roamer moves between regions.
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Figure 44.
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