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	If a Cancel Location message is lost, and the UE returns to the previous VLR, such VLR when supporting MSC in pool may not detect that a Cancel Location message was previously lost (e.g. due to transport network failure) when the Gs interface is deployed. By allowing the SGSN to take into the account the TMSI based NRI as provided by the UE when the Gs interface is deployed, the number of MSC/VLR changes for UEs can be reduced and the risk for dual VLR registration is decreased.
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*** FIRST CHANGE ***
4.5a.2
Network Mode of Operation = 1

If an operator is using Network Mode of Operation = 1 (i.e. using combined MM and GMM procedures and the Gs interface), then redistribution of MSC load needs to be handled in a special way.

Redistribution of UEs is initiated by O&M command in the SGSN providing the Gs interface to the MSC to be off-loaded. The corresponding NRI distribution or IMSI Hash table is reconfigured to reflect the redistribution. If the SGSNs are also configured in a pool, this is repeated for any SGSN connected to that MSC. The NRI distribution or IMSI Hash table shall have a consistent configuration in all SGSNs in the pool (to ensure that a redistribution of SGSN load doesn't affect the MSC registration of UEs).

The redistribution is done in two phases. During the first phase, the UEs that are performing combined RA/LA updates are moved to a new MSC. When the SGSN receives a Routing Area Update Request (combined RA/LA updating), it checks if the particular UE shall be moved (i.e. it has a Gs association with the MSC being off-loaded). If the UE shall be moved, the SGSN invokes the MSC selection function (NRI distribution or IMSI Hash) to decide where the UE should be distributed. SGSN sends the (BSSAP+) Location-Update-Request (IMSI attach) to the new selected MSC where the UE is registered. Stationary UEs (i.e. UEs not performing RA/LA updates) are not moved during this first phase.

During the second phase, the SGSN scans its Gs associations to find out which UEs shall be moved. For each UE with an association to the MSC being off-loaded, the SGSN sends a Detach Request (indicating IMSI detach). The UE is forced to re-attach to non-GPRS service (note that there is no impact on PDP contexts in this case). The UE sends a RAU request (combined RA/LA updating with IMSI Attach). SGSN checks if the UE shall be moved. If the UE shall be moved, the SGSN invokes the MSC selection function (NRI distribution or IMSI Hash) to select another MSC. SGSN sends the (BSSAP+) Location-Update-Request (IMSI attach) to the new MSC where the UE is registered.

During the redistribution, incoming IMSI Detach messages are (as during normal operation) routed to respective existing associated MSC. That is, the reconfigured NRI distribution orIMSI Hash doesn't affect the routing of IMSI Detach messages.
*** END OF FIRST CHANGE ***
*** SECOND CHANGE ***

4.8.1
Attach

In case of 'combined GPRS/IMSI attach' or 'GPRS attach when already IMSI attached', the SGSN sends the Location Update Request message to the MSC/VLR. The SGSN selects an MSC/VLR from the available MSC/VLRs which serve the current LA of the MS. The selection is based on the TMSI based NRI as provided by the UE or a hash value derived from the IMSI. It is configured in the SGSN which NRI values and range of the hash values relates to which MSC/VLR. This selection mechanism avoids a random change of the MSC/VLR for MSs using combined procedures when an SGSN fails. The new SGSN will select the same MSC/VLR.

In some networks, the SGSN may be configured to select the MSC/VLR for "MSs configured for low access priority" with a different load balance to that used for MSC/VLR selection for other UEs. In this case the SGSN maintains a separate NRI and hash value function for "MSs configured for low access priority".

*** END OF SECOND CHANGE ***
*** THIRD CHANGE ***

5.5.4
Support of Combined Procedures

The SGSN has to select an MSC at the Gs interface for the combined procedures if multiple MSCs are configured for the relevant LAI. The MSC out of the available MSCs is selected based on the TMSI based NRI as provided by the UE or on the IMSI, and optionally, whether the "MS is configured for low access priority". Use of the TMSI based NRI as provided by the UE prevents an MSC change for UEs when UEs register first via normal procedures, and later by combined procedures. Use of theTMSI based NRI as provided by the UE or IMSI hash prevents an MSC change for many MSs if an SGSN fails and the re-attaching MSs would get assigned another MSC by the new SGSN. Two HLR updates instead of one would be the result.

From the LAI and the TMSI based NRI as provided by the UE, the SGSN can select a VLR from the available VLRs. The NRI length and the selected VLR per NRI value shall be the same as for the CN Node selection for the CS Domain in the RNC and BSC nodes.

From the IMSI the SGSN derives a value (V) using algorithm [(IMSI div 10) modulo 1000]. Every value (V) from the range 0 to 999 corresponds to a single MSC node. Typically many values of (V) may point to the same MSC node. The configuration of the MSC node should be the same in the same RNC area.

In some networks, the SGSN may be configured to select the MSC/VLR for "MSs configured for low access priority" with a different load balance to that used for MSC/VLR selection for other UEs. In this case the SGSN maintains a second set of tables of NRI to MSC mappings, and of value (V) to MSC mappings.

*** END OF THIRD CHANGE ***
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