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First change
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 BSSAP+-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

Next change
5.2
Procedures in the VLR

The VLR shall handle the timers, queuing and retransmission for sending the BSSAP+-PAGING-REQUEST message on the Gs interface in the same way that it handles the sending of a PAGING message on the A or Iu-CS interface.

Next change
5.2.1
Paging Initiation

When a VLR has to page a GPRS MS it shall check whether the MSC has an SCCP connection for that MS. If no SCCP connection exists the VLR checks the state of the association to an SGSN and the value of the restoration indicators for that MS. The VLR sends BSSAP+-PAGING-REQUEST messages to the SGSN if the state of the association for the MS is Gs-ASSOCIATED, LA-UPDATE-PRESENT or if the state of the association is Gs-NULL and the 'Confirmed by Radio Contact' restoration indicator is set to 'false'. The sending of the BSSAP+-PAGING-REQUEST message does not change the state of the association with the SGSN.

If the 'Confirmed by Radio Contact' restoration indicator is set to 'true', the VLR shall include the Location area identifier IE into the BSSAP+-PAGING-REQUEST message, otherwise (i.e. after a VLR failure) the Location area identifier IE shall not be included. When sending the BSSAP+-PAGING-REQUEST message, the VLR shall start timer T5.

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.

While domain specific access control of the PS domain is ongoing the VLR shall be configured to send paging messages on the Gs, A and Iu-CS interfaces. The VLR may apply implementation specific rules for sending the paging on the A and Iu-CS interfaces; e.g. paging on the A and Iu-CS interfaces may be limited to cases when the GPRS MS did not respond to a first paging on Gs interface.
Next change
5.2.2
Paging Response

The VLR stops the paging procedure on expiry of timer T5 or on receipt of an SCCP connection establishment containing the Initial L3 message from the MS via the A or Iu-CS interface.
If the paging response is received from a location area which differs from the one stored in the VLR, the VLR shall move the Gs association to the Gs-NULL state after the MS has been authenticated successfully.
Next change
6.3.3
TMSI reallocation procedure

If the VLR decides to reallocate the TMSI to the MS it shall include the new TMSI in the BSSAP+-LOCATION-UPDATE-ACCEPT message. If the VLR decides to deallocate the TMSI of the MS it shall include the IMSI of the MS in the BSSAP+-LOCATION-UPDATE-ACCEPT message. After sending the BSSAP+-LOCATION-UPDATE-ACCEPT message with a new TMSI the VLR starts timer T6-2.

NOTE:
In the BSSAP+-LOCATION-UPDATE-REQUEST the SGSN may indicate, that there is no valid TMSI available in the MS. This information may be used by the VLR to decide whether to reallocate a new TMSI to the MS.

Upon receipt of the BSSAP+-TMSI-REALLOCATION-COMPLETE message, the VLR stops the timer T6-2 and considers the new TMSI as valid.

If an IMSI was sent to the MS, the VLR considers the old TMSI as deleted.

If no BSSAP+-TMSI-REALLOCATION-COMPLETE message is received by the VLR before the timer T6-2 expires, the VLR aborts the TMSI reallocation procedure. The VLR may still perform the TMSI reallocation procedure via the A or Iu-CS interface. The outcome of the TMSI reallocation procedure does not change the state of the association. The VLR uses the IMSI or the new TMSI for paging.

Next change
6.3.4
Abnormal cases

The following abnormal cases can be identified:
i)
MM signalling via the A or Iu-CS interface


If the VLR receives a Location Update request or an IMSI detach indication from the MS by the A or Iu-CS interface when the state of the association in the VLR is not Gs-NULL, the VLR shall move the state of the association to Gs-NULL.

ii)
Additional Location Update Request

If the state of the association in the VLR is in the LA-UPDATE PRESENT state and a BSSAP+-LOCATION-UPDATE-REQUEST message is received, then:

-
If the message is from the same SGSN and indicates the same New Location Area as the outstanding location update request, then this additional BSSAP+-LOCATION-UPDATE-REQUEST message shall be ignored;

-
If the message is from the same SGSN but indicates a different New Location Area to the outstanding location update request, then this additional BSSAP+-LOCATION-UPDATE-REQUEST message shall be treated and the VLR shall not send any response to the previous BSSAP+-LOCATION-UPDATE-REQUEST message; or

-
If the message is from a different SGSN (indicating either the same or different New Location Area) to the outstanding location update request, then this additional BSSAP+-LOCATION-UPDATE-REQUEST message shall be treated and the VLR shall not send any response to the previous BSSAP+-LOCATION-UPDATE-REQUEST message.

iii)
Detach signalling from SGSN


If the state of the association in the VLR is in the LA-UPDATE PRESENT state and either a BSSAP+-GPRS-DETACH-INDICATION or a BSSAP+-IMSI-DETACH-INDICATION message is received, then, the Location Update for non-GPRS services procedure shall be abandoned in the VLR (neither a BSSAP+LOCATION-UPDATE-ACCEPT nor a BSSAP+LOCATION-UPDATE-REJECT messages is sent) and the further actions described in clauses 8 or 9 or 10 are followed.

iv)
Signalling via SGs interface


If the VLR receives for a UE a SGsAP-LOCATION-UPDATE-REQUEST message (as defined in 3GPP TS 29.118 [27]) from an MME when the state of the association for this UE in the VLR is not Gs-NULL, the VLR shall move the state of the association to Gs-NULL.

Next change
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 the Gs, A and Iu-CS interfaces.

End of changes
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