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5.4
MSC Functions

5.4.1
TMSI Allocation

Every MSC is configured with its one or more specific NRI (O&M). If MSC supports MS re-distribution, a unique dummy NRI in the pool is assigned to the MSC. The dummy NRI is only used for MS re-disyribution. One of these specific NRIs is part of every temporary identity (TMSI) which the MSC assigns to an MS. The TMSI allocation mechanism in the MSC generates TMSIs which contain one of the specific NRIs in the relevant bit positions. An NRI has a flexible length between 10 and 0 bits (0 bits means the NRI is not used and the feature is not applied). The use of the bits not used to encode the NRI is implementation dependent (e.g. to extent the TMSI space). An MSC applying “Intra Domain Connection of RAN nodes to multiple CN nodes” shall allocate TMSIs to the served MSs.

When MS initiates location update or IMSI attach procedure, if MSC determines to distribute MS to other MSC in same pool because of overload or performing scheduled maintenance (e.g. restart), MSC allocates a new TMSI with the dummy NRI for the MS. 
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 IMSI. This 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 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.

SGSN detects that MS re-distribution is in progress in the MSC by checking that the ‘dummy NRI’ is issued by an MSC. If MS re-distribution is in progress in the MSC, SGSN signals to the MSC/VLR every time when SGSN receives periodic Routing Area Update Request message with an unchanged RAI. If ‘dummy NRI’ hasn’t been issued for some configurable period of time, it means the MSC/VLR has stopped MS re-distribution. The configurable period of time is implementation specific.
7.6
Signalling flows for MS re-distribution

In case of pool area configuration, if CN node overloads or performs scheduled maintenance (e.g. restart), MSs in this CN node are re-distributed to other CN node in an orderly manner.

7.6.1
MS is re-distributed vis Gs interface

Network operation mode is I. This signalling flow shows the MS re-distribution via Gs interface when UE initiates Routing Area Update procedure. Note: the message sequences associated with UTRAN, GGSN and HLR are omitted in fingure10. 

[image: image1]
Figure 10: UE is re-distributed in MSC/VLR pool vis Gs interface
1)
UE initiates the routing area update procedure by sending a Routing Area Update Request message to the SGSN. The RRC connection is established, if not already done. The Routing Area Update Request (old P-TMSI, old RAI, old P-TMSI Signature) is carried in the Initial Direct Transfer message (RRC) from the MS to the RNC. The RNC selects an SGSN to serve the MS and relays the Routing Area Update Request to the SGSN in the Initial UE message (RANAP).
2)
If Update Type indicates combined RA / LA update with IMSI attach requested, or if the LA changed with the routing area update, or if the SGSN has detected that MS re-distribution is in progress in the MSC/VLR, the SGSN sends a Location Update Request (new LAI, IMSI, SGSN Number, Location Update Type) to the MSC/VLR, which is selected by selection mechanism in section 5.5.4. Location Update Type shall indicate IMSI attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested. Otherwise, Location Update Type shall indicate normal location update. The MSC/VLR creates or updates the association with the SGSN by storing SGSN Number. 
3)
Because of overload or performing scheduled maintenance (e.g. restart), the MSC/VLR determined to re-distribute MS. The MSC/VLR allocates a TMSI with the dummy NRI and responds with Location Update Accept (new TMSI) to the SGSN.
4)
On receiving Location Update Accept message, the SGSN checks the NRI in TMSI. If it is the dummy NRI, SGSN selects a new MSC/VLR for MS. The selection mechanism for new MSC/VLR is implementation specific. SGSN sends a new Location Update Request (LAI, IMSI, SGSN Number, Location Update Type) message to the new MSC/VLR. 
Note: SGSN detects that MS re-distribution is in progress in the MSC by checking that the 'dummy NRI' is issued by an MSC.
5)
The new MSC/VLR accepts the Location Update Request, allocates a new TMSI with normal NRI and responds with Location Update Accept (new TMSI) to the SGSN. Note: If SGSN finds that the NRI in TMSI allocated by the new MSC/VLR is the dummy NRI, the SGSN selects another new MSC/VLR and repeats step4 until a new MSC/VLR accepts the Location Update Request. If no MSC/VLR can be used, the SGSN response a Routing Area Update Reject message to MS in step6. 
6)
The SGSN checks the NRI in TMSI and find it isn’t the dummy NRI. The SGSN validates the MS's presence in the RA, allocates a new P-TMSI (if needed) and response an Routing Area Update Accept message to MS. 
Note: If 'dummy NRI' hasn't been issued for some configurable period of time, it means the MSC/VLR has stopped MS re-distribution.
7)
If P-TMSI or TMSI was changed, the MS acknowledges the received TMSI(s) by returning a Routing Area Update Complete message to the SGSN.
8)
If TMSI was changed, the SGSN confirms the TMSI re-allocation by sending a TMSI Reallocation Complete message to the MSC/VLR.
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