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Reason for change: a The conditions, when the SGSN has to start a Location Update for non-GPRS
service procedure, are not specified correctly. Especially, one case (combined
RA/LA update, when the state of the association is Gs-Null) is missing
completely:

According to TS 24.008, subclause 4.7.5.2.1:
“A GPRS MS in MS operation modes A or B that is in an ongoing circuit-switched
transaction, shall initiate the combined routing area updating procedure after
the circuit-switched transaction has been released, if the MS has changed the
RA during the circuit-switched transaction and if the network operates in network
operation mode I.”

If the MS is operating in MS operation mode A, it performed a non-combined
routing area update when it changed the routing area while the circuit-switched
transaction was ongoing. Therefore, the Gs association in the SGSN is broken.
However, according to the current wording in 6.2.1, the SGSN will (re-)establish
the association only if the MS performs a combined RA/LA update
- if the update type indicates “combined RA/LA update with IMSI attach”;
- if the LA has been changed; or
- if the SGSN serving the MS has changed.
The case of update type “combined RA/LA update”, without change of the LA, is
not covered by this list.

Summary of change:a The description of the conditions, when the SGSN has to start a Location Update
for non-GPRS service procedure, is aligned with TS 24.008. The missing
condition is added.

Consequences if a

not approved:
Incomplete specification:
If the association is not re-established immediately after termination of the non-
GPRS service, because the MS has only changed the RA but not the LA, the MS
cannot be paged for CS services if a PCCCH is allocated in the cell.

Clauses affected: a 6.2, 6.2.1
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************ SECTION PROVIDED FOR INFORMATION ONLY *************

4.2.2 States at the SGSN

Gs-NULL

There is no association with a VLR for the MS and therefore the SGSN considers that the MS is IMSI detached
of non-GPRS services. In this state the SGSN accepts BSSAP+-PAGING-REQUEST messages to MSs only if
the 'SGSN-Reset' restoration indicator in the SGSN is set to 'true'.

LA-UPDATE Requested

The SGSN has sent a BSSAP+-LOCATION-UPDATE-REQUEST message to the VLR. In this state the SGSN
waits for the outcome of the Location Update for non-GPRS procedure at the VLR before sending the response
to the MS. In this state the SGSN accepts BSSAP+-PAGING-REQUEST messages.

Gs-ASSOCIATED

The SGSN stores an association for that MS. In this state the SGSN performs the Location Update for non-GPRS
services procedure towards the VLR for MSs in class-A and MSs in class-B mode of operation when the MS
moves to a new LA.

SGSN  failure

Send any detach indication
(to the VLR)   

Paging received

 Paging
received

Reset received

   From one of 
the three States
  (at the SGSN) 

Gs-NULL

                Send
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            message
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Figure 4.2/3GPP TS 29.018: State diagram at the SGSN
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*************** FIRST MODIFIED SECTION ******************

6 Location Update for non-GPRS services procedure

6.1 General description
The location update for non-GPRS services procedure is a general procedure used by MSs in class-A mode of operation
and MSs in class-B mode of operation. This procedure allows MSs and network to perform:

- Combined IMSI attach for GPRS and non-GPRS services;

- IMSI attach for non-GPRS services if the MS is already IMSI attached for GPRS services;

- IMSI attach for GPRS services indication to the VLR if the MS is already IMSI attached for non-GPRS services;

- Normal Location Update procedure to the VLR if the MS is IMSI attached for both GPRS and non-GPRS
services;

- Reallocation of TMSI to an MS.

The Location Update for non-GPRS services procedures in the Gs interface is always started as a consequence of a
direct action by the MS. The combined routeing area update procedure is further specified in 3GPP TS 23.060 and
24.008.

The Location Update for non-GPRS services procedure is used by the SGSN to forward to the VLR those parts of the
combined routeing area update or IMSI attach procedure which belong to the non-GPRS services. This means that non-
GPRS related requests which are included in the combined request, are sent from the SGSN to the VLR. The procedure
is also used by the SGSN to indicate to the VLR when an IMSI attach to GPRS services has been performed by an MS
that was already IMSI attached to non-GPRS services. The SGSN may also forward a BSSAP+-TMSI-
REALLOCATION-COMPLETE message from the MS to the VLR.

The VLR shall acknowledge the BSSAP+-LOCATION-UPDATE-REQUEST message. When the VLR processes the
request it does not perform authentication because it relies on the SGSN's security functions.

When an MS is IMSI attached for GPRS and non-GPRS services, any implicit detach timer in the VLR shall be
stopped. Instead the Paging Proceed Flag in the SGSN is used to determine the likely availability of the MS to the
network. The SGSN does not report to the VLR upon reception of the periodic Routeing Area Update message. When
the MS performs a detach only from the GPRS system the GPRS detach indication to the VLR shall cause the VLR's
implicit detach timer to be restarted from its initial value.

If the SGSN performs an implicit detach for both GPRS and non-GPRS traffic, then the SGSN shall indicate to the VLR
a BSSAP+-IMSI-DETACH-INDICATION message with cause 'Implicit SGSN initiated IMSI detach from non-GPRS
service', as further described in clause 'Implicit IMSI detach from non-GPRS service procedure' (the implicit IMSI
detach message indicates that the MS is unavailable for both GPRS and non-GPRS services).

The IMSI attach for GPRS services to the VLR, when the MS is already IMSI attached for non-GPRS services, is
requested by the MS sending a combined IMSI attach for GPRS and non-GPRS services message to the SGSN, as
further specified in 3GPP TS 23.060 and 24.008.

6.2 Procedures in the SGSN
The Location Update for non-GPRS services is initiated with a combined routeing area update procedure or a
IMSI/GPRS attach procedure. On receipt of a Routeing Area Update message, the SGSN shall handle the GPRS related
request as specified in 3GPP TS 24.008. The Location Update for non-GPRS services procedure may be handled by the
SGSN in parallel to the Update Location procedure to the HLR. The SGSN shall wait for the outcome of both location
update procedures towards the VLR and the HLR before sending the response message to the MS (see 3GPP TS
24.008).
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6.2.1 Location Update Initiation

If timer T6-1 is not running, the SGSN shall start the Location Update for non-GPRS service procedure when it receives
from the MS:

- An Attach request indicating combined IMSI and GPRS attach;

- An Attach request indicating GPRS attach while IMSI only attached;

-     A Combined Routeing and Location Area Update request indicating IMSI attach;

- A Combined Routeing and Location Area Update request indicating that the Location Area has changed; or

-     A Combined Routeing and Location Area Update request, if the state of the association is Gs-NULL; or

- A Combined Routeing and Location Area Update request when the SGSN serving the MS has changed.

The number of the VLR is derived from the RAI where the MS is camping. The SGSN starts Timer T6-1. The
BSSAP+-LOCATION-UPDATE-REQUEST message includes the old Location Area Identifier received from the MS.
The SGSN shall also include the new Location Area Identifier where the MS is currently camping. The new LAI is
derived from the RAI.

The BSSAP+-LOCATION-UPDATE-REQUEST message includes the type of location update performed by the MS in
the GPRS location update type IE. If the MS has performed an combined attach request or a combined routing and
location area update request with IMSI attach, the SGSN indicates 'IMSI attach', otherwise the SGSN indicates 'Normal
location update'.

The BSSAP+-LOCATION-UPDATE-REQUEST message shall include the TMSI status if received from the MS.

If timer T6-1 is running:

If the SGSN receives from the MS:

- An Attach request indicating combined IMSI and GPRS attach;

- An Attach request indicating GPRS attach while IMSI only attached; or

-  A Combined Routeing and Location Area Update request with or without IMSI attach indicating that the
Location Area has changed.

Then:

- If the new LAI is the same as in the outstanding request, the SGSN shall not process this new request and shall
wait for the VLR's response to the ongoing procedure; or

- If the new LAI is different but is in the same VLR as the outstanding request:

- any response from the VLR to the oustanding request is ignored;

- Timer T6-1 shall be stopped and reset; and

- The SGSN shall start the Location Update for non-GPRS service procedure; or

- If the new LAI is different, and is in a different VLR to the outstanding request:

- Any response from the previously addressed VLR to the oustanding request is ignored;

- Timer T6-1 shall be stopped and reset; and

- the SGSN shall start the Location Update for non-GPRS service procedure.

When the SGSN receives from the MS a Routeing Area Update request and the SGSN serving the MS has changed, the
SGSN shall stop and reset timer T6-1.
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6.2 Procedures in the SGSN
The Location Update for non-GPRS services is initiated with a combined routeing area update procedure or a
IMSI/GPRS attach procedure. On receipt of a Routeing Area Update message, the SGSN shall handle the GPRS related
request as specified in 3GPP TS 24.008. The Location Update for non-GPRS services procedure may be handled by the
SGSN in parallel to the Update Location procedure to the HLR. The SGSN shall wait for the outcome of both location
update procedures towards the VLR and the HLR before sending the response message to the MS (see 3GPP TS
24.008).

6.2.1 Location Update Initiation

If timer T6-1 is not running, the SGSN shall start the Location Update for non-GPRS service procedure when it receives
from the MS:

- an Attach request indicating combined IMSI and GPRS attach;

- an Attach request indicating GPRS attach while IMSI only attached;

-     a Combined Routeing and Location Area Update request indicating IMSI attach;

- a Combined Routeing and Location Area Update request indicating that the Location Area has changed; or

-     a Combined Routeing and Location Area Update request, if the state of the association is Gs-NULL; or

- a Combined Routeing and Location Area Update request when the SGSN serving the MS has changed.

The number of the VLR is derived from the RAI where the MS is camping. The SGSN starts Timer T6-1. The
BSSAP+-LOCATION-UPDATE-REQUEST message includes the old Location Area Identifier received from the MS.
The SGSN shall also include the new Location Area Identifier where the MS is currently camping. The new LAI is
derived from the RAI.

The BSSAP+-LOCATION-UPDATE-REQUEST message includes the type of location update performed by the MS in
the GPRS location update type IE. If the MS has performed an combined attach request or a combined routing and
location area update request with IMSI attach, the SGSN indicates 'IMSI attach', otherwise the SGSN indicates 'Normal
location update'.

The BSSAP+-LOCATION-UPDATE-REQUEST message shall include the TMSI status if received from the MS.

If timer T6-1 is running:

If the SGSN receives from the MS:

- an Attach request indicating combined IMSI and GPRS attach;

- an Attach request indicating GPRS attach while IMSI only attached; or

- a Combined Routeing and Location Area Update request with or without IMSI attachindicating that the Location
Area has changed.

Then:

- if the new LAI is the same as in the outstanding request, the SGSN shall not process this new request and shall
wait for the VLR's response to the ongoing procedure; or

- if the new LAI is different but is in the same VLR as the outstanding request:

- any response from the VLR to the oustanding request is ignored;

- Timer T6-1 shall be stopped and reset; and

- The SGSN shall start the Location Update for non-GPRS service procedure; or

- if the new LAI is different, and is in a different VLR to the outstanding request:
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- any response from the previously addressed VLR to the oustanding request is ignored;

- Timer T6-1 shall be stopped and reset; and

- the SGSN shall start the Location Update for non-GPRS service procedure.

When the SGSN receives from the MS a Routeing Area Update request and the SGSN serving the MS has changed, the
SGSN shall stop and reset timer T6-1.
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