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	Reason for change:
(

	When restarting from a failure that has resulted in the loss of VLR association information on some MSs, the SGSN sends a BSSAP+ RESET-INDICATION message to the VLRs with which it has a Gs interface. This leads VLRs to set the 'Confirmed by Radio Contact' restoration indicator to 'false' in all the associations containing the restarted SGSN and to perform a search in the entire VLR area for subsequent MT signalling before the next location update occurs.

12.3: "Upon receipt of a BSSAP+-RESET-INDICATION message from the SGSN, … the VLR shall set the 'Confirmed by Radio Contact' restoration indicator to 'false' in all the associations containing the restarted SGSN. If the 'Confirmed by Radio Contact' restoration indicator is 'false' the VLR may send paging messages on both the Gs and the A interface."
5.2.1: "If the state of the association is Gs-NULL and the restoration indicator 'Confirmed by Radio Contact' is set to 'false', the VLR shall also perform a search procedure as specified in 3GPP TS 23.018."
It is however reasonable to assume that, before the next location update occurs, the MS is still located in the LA stored in the VLR: 

· after the SGSN restart, if the MS re-attaches to the same SGSN with or w/o LAI change, the SGSN sends a BSSAP+ Location Update to the VLR; 

· if the MS moves to another SGSN, the new SGSN will send a BSSAP+ Location Update to the VLR;

· if the MS moves into a non GPRS area, the MS performs a Location Update via the A or Iu-cs interface.

· During the SGSN unavailability, if the MS moves in another LA served by the same SGSN, the MS performs a Location Update via the A or Iu-cs interface.

Thus it seems an overkill to search a MS on the entire VLR area for the mobile.
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	The BSSAP+ Reset Indication procedure is optimized to reduce the paging signalling initiated via the Gs interface (Gs paging request does not need to be sent to all the SGSNs). The changes are optional to implement in the SGSN and MSC/VLR. 

1/ SGSN
After a restart, the SGSN is allowed not to send BSSAP+ Reset Indication messages to VLRs.

The rest of the existing procedure is not changed for the MS affected by the loss of information: the SGSN shall move from any state to the Gs-NULL state and shall also set the 'SGSN-Reset' MM context variable to 'true' and start the timer T12-1”
2/ MSC/VLR
Upon receipt of a BSSAP+ RESET INDICATION message, the VLR is allowed to keep the 'Confirmed by Radio Contact' restoration indicator and the Gs status unchanged in all the associations containing the restarted SGSN.
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	The VLR initiates unnecessary extra paging signalling via the Gs interface towards all the SGSNs it is connected to, over the entire VLR area, generating also extra radio signalling traffic, for all the mobiles affected by the SGSN till their next location update.
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4.1
Association at the VLR

The states associated to the Gs interface in the VLR are specified in this clause. The state diagram at the VLR is shown in figure 4.1. The state diagram does not include the message error handling specified in clause 16.

4.1.1
States at the VLR

Gs-NULL


There is no association with an SGSN for the MS and therefore the VLR considers that the MS is IMSI detached for GPRS services. In this state no BSSAP+-MS-INFORMATION-REQUEST or BSSAP+-MM-INFORMATION-REQUEST messages are sent to the SGSN. The VLR may initiate paging on the Gs interface if the 'Confirmed by Radio Contact' restoration indicator in the VLR is set to 'false' (see 3GPP TS 23.007). Any message from the SGSN is ignored apart from the BSSAP+-LOCATION-UPDATE-REQUEST message.

LA-UPDATE PRESENT


The VLR has received a BSSAP+-LOCATION-UPDATE-REQUEST message from the SGSN. In this state the VLR may be waiting for the outcome of the Update Location procedure from the HLR. The VLR shall send BSSAP+-PAGING-REQUEST messages to MSs in class-A and MSs in class-B mode of operation via only the Gs interface.

Gs-ASSOCIATED


The VLR considers that the MS is attached to both GPRS and non-GPRS services. In this state the VLR sends BSSAP+-PAGING-REQUEST messages to MSs in class-A mode of operation and and MSs in class-B mode of operation via only the Gs interface. The VLR can perform the MS Identification procedure and the MM information procedure.
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NOTE:
Receipt of a RESET-INDICATION message from the SGSN may change or not the state of the Gs interface of all the associations associated to the restarted SGSN, see subclause 12.3.
Figure 4.1/3GPP TS 29.018: State diagram at the VLR

12
SGSN failure procedure

12.1
General description

This procedure is used by the SGSN to inform the associated VLRs about the recovery from an internal failure that has affected the association with the VLRs.

The SGSN recovery procedure shall be handled in such a way that the signalling load on the VLR and SGSN does not create any overload problem.

12.2
Procedures in the SGSN

12.2.1
SGSN Reset Initiation

In the event of a failure at the SGSN which has resulted in the loss of VLR association information on some MSs, the SGSN shall move from any state to the Gs-NULL state all the associations with VLRs per MS. The SGSN shall also set the 'SGSN-Reset' MM context variable to 'true' and start the timer T12-1. When the timer T12-1 expires the 'SGSN-Reset' MM context variable is set to 'false'. The value of the timer T12-1 shall be longer that the periodic routing area update timer at the SGSN.

A BSSAP+-RESET-INDICATION message may be sent to all the VLRs connected to the SGSN by Gs interfaces. The BSSAP+-RESET-INDICATION message indicates to the VLR that all the associations with that particular SGSN for all the MSs registered in the VLR are no longer reliable. The normal procedures for updating the association are still applicable (clauses 6, 8, 9 and 10). The SGSN shall also start timer T12-2.
If no BSSAP+-RESET-INDICATION is sent, the SGSN shall move from any state to the Gs-NULL state only the associations of the MSs affected by the loss of VLR association information. 
NOTE:
The option to not send any BSSAP+-RESET-INDICATION message to all the VLRs connected to the SGSN by Gs interfaces reduces subsequent paging signalling initiated by VLRs by avoiding a complete search of the MS on the entire VLR area. 
12.2.2
SGSN Reset Response

Upon receipt of a BSSAP+-RESET-ACK message, the SGSN shall stop the timer T12-2.

12.2.3
Abnormal cases

If the SGSN does not receive a BSSAP+-RESET-ACK message from that VLR before the T12-2 timer expires, the SGSN shall retransmit the BSSAP+-RESET-INDICATION message. The retransmission is repeated a maximum of N12 times. If no BSSAP+-RESET-ACK is received after a report shall be to made the O&M system.

12.3
Procedures in the VLR

Upon receipt of a BSSAP+-RESET-INDICATION message from the SGSN, the VLR is informed that all the associations with that SGSN for all the MSs registered in the SGSN are no longer reliable because the SGSN may have lost information about the state of the MSs for that VLR and during the failure the SGSN may have missed signalling messages. The VLR shall either: 

-
set the 'Confirmed by Radio Contact' restoration indicator to 'false' in all the associations containing the restarted SGSN and set the state of all the Gs associations containing the restarted SGSN to the Gs-NULL state; or 
-
keep the 'Confirmed by Radio Contact' restoration indication and the state of all the Gs associations containing the restarted SGSN unchanged.

NOTE:
The option to not set the 'Confirmed by Radio Contact' restoration indicator to 'false' in all the associations containing the restarted SGSN reduces subsequent paging signalling the VLR can initiate by avoiding a complete search of the MS on the entire VLR area. 
The VLR shall then send a BSSAP+-RESET-ACK message to the SGSN.

If the 'Confirmed by Radio Contact' restoration indicator is 'false' the VLR may send paging messages on both the Gs and the A interface.
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