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

5.8.3: "Upon receipt of an SGsAP-RESET-INDICATION message from the MME, … the VLR shall set the "Confirmed by Radio Contact" restoration indicator to "false" in all the SGs associations containing the restarted MME. If the "Confirmed by Radio Contact" restoration indicator is "false" the VLR may send paging messages on both the SGs and the A/Iu interface".

5.1.1.2: "If the state of the SGs association is SGs-NULL and the "Confirmed by Radio Contact" restoration indicator is set to "false", the VLR shall also perform a search procedure as specified in 3GPP TS 23.018 [5]."
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 MME restart, if the MS re-attaches to the same MME with or w/o LAI change, the MME sends a SGsAP Location Update to the VLR; 

· if the MS moves to another MME, the new MME will send a SGsAP Location Update to the VLR;

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

· During the MME unavailability, if the MS moves in another LA served by the same MME, 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 SGsAP Reset Indication procedure is optimized to reduce the paging signalling initiated via the SGs interface (SGs paging request does not need to be sent to all the MMEs). The changes are optional to implement in the MME and MSC/VLR. 

1/ MME
After a restart, the MME is allowed not to send SGsAP Reset Indication messages to VLRs.

2/ MSC/VLR
Upon receipt of a SGsAP RESET INDICATION message, the VLR is allowed to keep the 'Confirmed by Radio Contact' restoration indicator and the SGs status unchanged in all the associations containing the restarted MME.
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	The VLR initiates unnecessary extra paging signalling via the SGs interface towards all the MMEs it is connected to, over the entire VLR area, generating also extra radio signalling traffic, for all the mobiles affected by the MME till their next location update.
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3
Restoration indicators in location registers and in GPRS support nodes

3.1
Restoration Indicators in the VLR

Three restoration indicators are provided in the VLR for each IMSI record: "Confirmed by Radio Contact", "Subscriber Data Confirmed by HLR" and "Location Information Confirmed in HLR".

The indicator "Confirmed by Radio Contact" indicates whether the VLR"s record of location area identity and MSC number for the mobile station is confirmed by radio contact.

The indicator "Confirmed by Radio Contact" in an IMSI record is set to the initial value "Not Confirmed" when the VLR receives a "Provide Roaming Number" request, an "Update Location Area" request or an "IMSI Attach" request for an MS for which the VLR does not have an IMSI record. The indicator "Confirmed by Radio Contact" in an IMSI record may also be set to the initial value "Not Confirmed" when the VLR receives a Reset indication message from the SGSN serving the MS if the MS is attached to both GPRS and non-GPRS services (see 3GPP TS 29.018 [7]), or a Reset indication message from the MME serving the UE if the UE is attached to both EPS and non-EPS services or for SMS only (see 3GPP TS 29.118 [14]).

The indicator "Confirmed by Radio Contact" is set to "Confirmed" when the radio contact that has been established with the MS is authenticated.

The indicator "Subscriber Data Confirmed by HLR" indicates whether the subscriber data set for the mobile station held by the VLR is consistent with that held by the HLR.

The indicator "Subscriber Data Confirmed by HLR" is set to the initial value "Not Confirmed" when the VLR receives a "Provide Roaming Number" request, an "Update Location Area" request or an "IMSI Attach" request for an MS for which the VLR does not have an IMSI record.

The indicator "Subscriber Data Confirmed by HLR" is set to "Confirmed" at either of the following events:

-
The VLR successfully performs an "Update Location" to the HLR;

-
The VLR successfully performs a "Restore Data" operation to the HLR.

The indicator "Location Information Confirmed in HLR" indicates whether the HLR"s record of VLR number and MSC number for the mobile station is confirmed by radio contact.

The indicator "Location Information Confirmed in HLR" is set to "Not Confirmed" at any of the following events:

-
The VLR receives an "Update Location Area" request or an IMSI Attach" request for an MS for which the VLR has no IMSI record;

-
A VLR which serves two or more MSCs receives a "Provide Roaming Number" request for an MS for which the VLR has no IMSI record;

-
The VLR receives a "Reset" message from the HLR with which the MS is registered;

· The VLR in a Super-Charged network receives a Send Identification message from the serving VLR;

· The VLR in a Super-Charged network receives a Cancel Location message that indicates an "updateProcedure".

The indicator "Location Information Confirmed in HLR" is set to "Confirmed" at either of the following events:

-
A VLR which serves only one MSC receives a "Provide Roaming Number" request for an MS for which the VLR has no IMSI record;

-
Successful completion of the "Update Location" procedure triggered by authenticated radio contact.

The indicator "Location Information Confirmed in SMLC" indicates whether an SMLC's record of  MSC number for a particular LMU is confirmed by radio contact.

The indicator "Location Information Confirmed in SMLC" is set to "Not Confirmed" at any of the following events:

· The VLR receives an "Update Location Area" request or an "IMSI Attach" request for an MS for which the VLR has no IMSI record. The indicator, in this case, becomes valid only if HLR subscriber data later indicates an LMU;

· The VLR receives an "LCS Reset" message from an SMLC where the message is targetted to either a specific LMU or all LMUs registered with the SMLC;

· The VLR receives an "IMSI Detach" from an LMU that is registered with an SMLC.

The indicator "Location Information Confirmed in SMLC" is set to "Confirmed" at the following event:

· Successful completion of the "LCS Registration" procedure triggered by a successful location update;

· Successful transfer of an LCS Information message from an SMLC to the LMU.

14.2
VLR associations
All associations with VLRs affected by the restart of an MME are marked as unreliable and may be deleted. Based on configuration data, Reset messages may be sent on the SGs interface to the VLRs served by the MME. If Reset messages are sent, the VLRs may mark all associations with the MME as unreliable by setting the restoration indicator "Confirmed by radio contact" to "Not Confirmed" for the UEs served by that MME. See 3GPP TS 29.118 [14]. The associations will be re-initiated one by one by the MME at the next Combined TA/LA update from each UE.
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