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The aim of this contribution is to clarify the purpose of the Roaming History List in Super-Charger and consequently the choice of the ASN.1 definition in Tdoc N2-99804.

Function of Roaming History List
In a Super-Charged Network, subscription data is retained in numerous databases around the network. Each database provided with subscription data will retain this information when the subscriber roams to a different service area.  In order to ensure data consistency the HLR maintains a list of the visited MSC/VLRs and SGSNs per subscriber called the Roaming History. The optimal size of this list is implementation and network configuration specific. 

Nortel Networks believes that the key functions of the Roaming History List as defined for the Super-Charger concept  are;

· To record which VLRs and SGSNs that have been visited and support the Super-Charger functionality,

· To determine which VLRs and SGSNs are sent subscription data in response to location update request,

· To determine whether a cancel location should be sent, 

· To provide clean inter-working with networks not supporting Super-Charger.

Nortel Networks accepts that it is possible to determine which VLRs and SGSNs are sent subscription data in response to location update requests using a mechanism of time/date stamps.  However, this mechanism does not provide a method of determining whether the HLR shall send a cancel location message as part of the location updating procedures. If the subscriber only roams in Super-Charged networks then the HLR can implement a blanket policy of not sending cancel location messages without adverse effect.  However, it is likely that a subscriber will roams through networks that are not Super-Charged.  In this case, if the HLR does not utilise the cancel location message this will results in a continuous growth of the database size of the VLR/SGSNs in the visited network without a mechanism to recover the situation. 

In order to provide a record of the Super-Charged VLRs and SGSNs that have been visited, it is essential to indicate support of the Super-Charger functionality as part of the location updating process.  This could be achieved by including a time/date stamp or by a Boolean flag but can not be achieve if this indicator is only sent when the HLR is not required to send subscriber data.

Proposal

Nortel Networks believes that a Roaming History List is essential to provide clean inter-working with networks not supporting the Super-Charger functionality and therefore proposes not to remove the this list.

Furthermore, Nortel Networks proposes to reverse the decision of the previous meeting and specify the Super-Charger supported indicator as a Boolean flag.  This has the advantages of lower encoding overhead than the time/date stamp and does not require the VLR/SGSN to associate a time/date stamp with the subscription data.

Attached is the proposed modified text for the Super-Charger Technical Report in section 8, 8.1, 8.5 and 9.1.3.

8 Functional Description

The Super-Charger mechanism modifies the Location Update procedures to reduce the cost of Inter-VLR and SGSN mobility. 

Specifically, the Super-Charger mechanism proposes the modification of the following aspects of Inter-VLR and SGSN Location Updates:

· Addition of a new parameter to each of the MAP UPDATE LOCATION and MAP UPDATE GPRS LOCATION messages, which indicates whether the VLR and SGSN supports the Super-Charger functionality and whether  subscriber data is required.

· The MAP CANCEL LOCATION message is no longer sent by Super-Charged HLRs to Super-Charged VLR/SGSNs. 

· The MAP MS PURGE message is no longer sent when inactive subscription data is removed from  Super-Charged VLR or SGSN databases during Database Management procedures.

· The subscriber’s IMSI is retrieved from the mobile station instead of old VLR. The authentication triplets are already available in the database that is serving the mobile station.  Therefore, communication of the authentication triplets from the old VLR is not required.
· Database Management system. 
8.1 New Update Location Parameter

It is proposed that as part of the Super-Charger feature an optional parameter is added to the Update Location messages.  In the examples this information element takes the name “sendSubscriberData”. The purpose of this information element is to;

· indicate that the VLR or SGSN supports the Super-Charger functionality and;

· indicate to the HLR whether the VLR or SGSN requires subscriber data is required. 
This parameter could be added after the ellipsis notation to avoid an application context upgrade. Example ASN.1 notation is presented in figure 3.
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Figure 3: Example ASN.1 encoding of Update Location Argument

The HLR uses the presence of this parameter to determine whether the originator of the update location message supports the Super-Charger feature and whether it is necessary to send subscription data. 
Its value will depend on the existence of the subscriber’s data in the VLR or SGSN.  A parameter value of TRUE would indicate that the VLR or SGSN has not retained subscription data and therefore the HLR shall send subscription data. A parameter value of FALSE would indicate that the VLR or SGSN has retained subscription data and therefore the HLR may optionally send subscription data.  In this case, the HLR shall send subscription data if the VLR or SGSN address is not present in the Roaming History List. In other words, the HLR makes the final decision of whether to send the subscriber data or not. Furthermore, if the HLR does not support the Super-Charger functionality this optional parameter will be ignored and subscription shall always be sent.
The presence of the “sendSubscriberData” parameter  also indicates that the originating entity supports the Super-Charger functionality.  The HLR shall subsequently check the originating entity’s address against the subscriber’s Roaming History in the HLR. If the originating entity’s address is not present in the subscriber’s Roaming History the HLR shall add the address to the list. 
If the “sendSubscriberData” parameter  is not present in the Location Update requests the HLR shall provide subscription data a described in the GSM standards. 

Optionally, if the HLR receives a Location Update request containing the “sendSubscriberData” parameter but subscription data has changed in the HLR then it may be possible for the HLR to use the standalone ISD procedures to insert the changed data as opposed to using the embedded ISD procedure.  This option is for further study.


*** Next Modified Section ***
8.5 Data Consistency

Normal GSM operation ensures that subscriber data is only maintained in the HLR. When a subscriber enters a service area served by a particular database (i.e. VLR or SGSN), the HLR temporarily provides the database with the data related to that particular subscriber. If the subscriber happened to move to a new service area served by a different database, the subscriber data is sent to the new database and removed from the old database. 

In a Super-Charged Network, subscription data is retained in numerous databases around the network. Each database provided with subscription data will retain this information when the subscriber roams to a different service area.  In order to ensure data consistency the HLR maintains a list of the visited MSC/VLRs and SGSNs per subscriber called the Roaming History. The presence of a VLR or SGSN address in the list indicates that this entity supports the Super-Charger functionality and that the subscription data which this entity has retained is consistent with the HLR.  The optimal size of this list is implementation and network configuration specific. If the subscription data is changed in the HLR the copy of the data in each database will become outdated, except the current database(s) since they will be automatically updated. 

This problem is addressed in the following manner:

· On any subscriber data change, the HLR will remove all but the current “Serving” MSC/VLR and SGSN from the subscriber’s Roaming History. 

· If the HLR receives a location update request with the new “sendSubscriberData” flag and the subscriber’s Roaming History does not contain the originating entity’s address then the subscriber’s data is sent anyway. After sending the subscription data the HLR shall update the Roaming History list with the originating entities address.
· Removing all MSC/VLRs and SGSNs from a subscriber’s Roaming History has the same eventual effect as sending CANCEL LOCATIONS to every database in the list since it will cause the HLR to re-insert subscriber data once the subscriber returns to a particular service area.
Furthermore, to prevent the HLR containing inconsistent subscriber location information if radio contact with the mobile station is lost during a location update procedure, a cancel location message is sent to the subscribers ‘old’ or ‘previous’ MSC/VLR or SGSN. 

A PurgeMS message is sent when the MSC/ VLR or SGSN detects that radio contact has been lost.

Finally, in the event of an HLR restart the Roaming History list for each subscriber is cleared, which results in a temporary decrease in the benefit from Super-Charger.


*** Next Modified Section ***

9.1.3 Cancel Location

The MAP CANCEL LOCATION procedures are not required within and between Super-Charged networks except in the event of the loss of radio contact, section 8.5.  However, Super-Charged networks are required to support the cancel location procedure to support GSM/UMTS standard mobility management procedures in roaming scenarios.  This can be achieved using the Roaming History List.

If a subscriber roams to a VLR or SGSN that does not support the Super-Charger functionality the associated address will not be added to the Roaming History List. Consequently, during location update if the previous VLR (PVLR) address does not appear in the Roaming History List the HLR shall send the cancel location message as described in GSM 09.02.
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