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1 Introduction

At the last SA2 meeting, it was decided to split the Iu Flex issues related to the smooth removal of a SGSN node (for e.g. maintenance purposes) into two topics: 

1- where is the decision point for deciding the re-routing of MS messages to another SGSN: RAN or CN;

2- which entity (RAN or CN) is in charge of deciding which is the new SGSN (load-sharing algorithms).

It was decided to agree on RAN-centric load-sharing for GERAN as well as UTRAN.

At the conference call held on June 06 , there were discussions on whether the trigger for initiating the re-routing of MS messages to another SGSN should be in RAN or in CN. The discussion was only dedicated to Gb interface since there is no issue for RAN-trigger centric solution in UTRAN. 

This paper tries to summarise the feasibility for RAN-trigger centric and CN-trigger centric solutions as well as additional applications, and conclude on the best solution.

2 Discussion

2.1 RAN-trigger centric solution for Gb interface

The mobiles to a new RA are detected by the BSS because they use a foreign/random TLLI. The RAU Request messages can be routed towards a new SGSN. The new SGSN would accept the RAU Request.

The stationary users, when in idle mode, will send Periodic RAU Requests, which are sent unencrypted to the network. They can be detected by the BSS via the SAPI = 1 and the LLC Encryption mode bit (E) = unencrypted, and can be routed to the new SGSN. The new SGSN can reject the RAU request with e.g. cause  # 9 (MS identity cannot be derived by the network); this will force the MS to GPRS re-attach; however, the PDP contexts are deleted.

The stationary users sending packets at a higher frequency than the Periodic RAU will never initiate Periodic RAU. 1- If all packets are systematically routed to a new SGSN, they will be discarded. And the service will not be offered as long as the mobile is not registered in the new SGSN. One way to force the mobile to force the mobile to register or to re-attach is to send Detach Request from the new SGSN. However, it is not possible for the new SGSN to force the mobile to re-attach because Detach Request message is always ciphered. Even if the LLC encryption mode bit indicates that the message is not uncrypted, the mobile may consider this message as non-valid according to the standard. 
2- If the messages other than RAU Request are sent to the old SGSN, they will be treated normally and there will never be re-distribution towards a new SGSN.  

Therefore, RAN-trigger centric approach has still issues.

2.2 CN-trigger centric approach

The trigger is the CN, but the loadsharing decision, i.e. the selection of the target CN node, is performed in the RAN. 

The proposed principle is to reserve one “dummy NRI” value (one per CN node). This single value would not geopardize the NRI range already used. This approach has been proposed by Vodafone at April 19 conference call.
An extra LAI to each MSC and an extra RAI to each SGSN are reserved; these LAI/RAIs are never broadcast to the mobiles on the radio control channels. 

When load needs to be removed from an MSC (SGSN), that MSC (SGSN) sends an LA (RA) UPDATE ACCEPT message containing a TMSI (PTMSI) with the “dummy NRI” value and the non-broadcast LAI (RAI) that identifies the old serving MSC (SGSN). 

The mobile accepts the LA (RA) UPDATE ACCEPT message, and stores the new LAI (RAI) and TMSI (PTMSI). The mobile then compares the stored LAI(RAI) with the broadcast one, determines that they are different and initiates a new LA (RA) UPDATE REQUEST as per TS 24.008.

When the RAN receives the LA(RA) UPDATE REQUEST from the mobile with the dummy NRI, it recognizes that a redirection must be performed to one of the other MSC/SGSNs in the pool area. The redirection is performed by the RAN on its own load balancing algorithms.

The new MSC/SGSN will allocate a new TMSI (PTMSI) value for this UE at LA (RA) UPDATE ACCEPT message. 
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Figure 1: UE move procedure in CS domain

In the PS domain, the allocated LAI/RAC will allow a new SGSN to retrieve the old SGSN node at next inter-SGSN RA Update.

When the RAN receives the new RA UPDATE REQUEST from the mobile with the dummy NRI, it recognizes that a redirection must be performed to one of the other SGSNs in the pool area. The redirection is performed by the RAN on its own load balancing algorithms.

The new SGSN is able to route the RA UPDATE REQUEST to the old SGSN thanks to the specific LAI/RAC. And the PDP Context can be retrieved from the P-TMSI part outside the NRI. 

The new SGSN will allocate a new P-TMSI value for this UE at RA UPDATE ACCEPT message. 
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Figure 3: Context move procedure in PS domain
This CN-trigger centric solution can be used for CS domain as well as for PS domain, for GERAN but also for UTRAN. It is therefore a generic solution.

2.3 Other considerations

In addition to the operational case where a CN node should be shut down smoothly, the CN-trigger centric solution also allows an operator to decrease temporarily the load of a specific CN node by configuring the triggers in the CN node without any change in the RAN.

Moreover, when a new CN node is restarted (e.g. after maintenance), it would be possible to configure the other CN nodes to trigger randomly the re-direction of a given ratio of mobiles in order to recover quickly  equal loads on the CN nodes. 

These are only examples.    

3 Proposal

Considering the remaining issues for Gb interface in case of RAN-trigger centric solution, the flexibility for the CN node triggering configuration, and the need for a generic solution for CS and PS as well as for GERAN and UTRAN (easing implementation), it is proposed to adopt CN-trigger centric solution.
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