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1. Introduction

The discussion on subscriber and load redistribution so far concentrated on A and Iu interface mechanisms. For these two interfaces there is some preference on RAN based redistribution mechanisms. For all three interfaces, A, Gb and Iu, the similar mechanisms should be used. Otherwise, at least one entity in RAN or 2G/3G CN needs to implement two different approaches to support subscriber and load redistribution. This paper describes a RAN based redistribution for Gb Flex.

2. Description

As already described for A and Iu interfaces this Gb approach uses a RAN based trigger. The BSC directs all UE initiated signalling to a new SGSN, i.e. all LLC data on SAPI 1 is directed to another SGSN. The BSC may need to remember the selected SGSN for the redistributed TLLI, similar to the description in TS 23.236. Alternatively, the BSC may split the NRI or TLLI space of the old SGSN into segments for the new SGSNs, which avoids remembering routes for each TLLI. This SGSN and therefore route selection is implementation specific as already described in TS 23.236.

All Routing Area Update and Attach (RAU) signalling from redirected UEs is processed by the new SGSN. The PDP contexts are transferred from old to new SGSN. Redirecting signalling from LLC SAPI 1 to other SGSNs transfers all UEs and related PDP contexts for UEs that perform RAU or Attach during this redirection period.

LLC SAPI 1 is also used for PDP context signalling. PDP context signalling cannot be used to transfer UEs together with PDP contexts from one SGSN to another. Similarly, UEs that transfer data before the periodic RAU timer expires cannot be transferred without impacting established PDP contexts. For both situations it seems necessary that an SGSN sends a Detach with re-attach required to the affected UEs.

For UEs that try to deactivate its PDP contexts or that try to activate their first PDP context there is no service degradation as no data transfer is ongoing. The PDP context activation is somewhat delayed by the re-attach.

UEs that transfer data often enough to prevent periodic updates may experience service impacts. The SGSN sends a Detach in response to UE uplink data. This enforces re-attach by the UE and re-establishment of PDP contexts. The service impact depends on the service or application. If the continuously sent data are from a keep-alive or heartbeat mechanism of the application then there is probably no service impact as this is repeated quite likely a few seconds later after re-attach.

The Detach message to UEs not performing RAU or Attach may be sent from old or from new SGSN. The old SGSN has the MS radio access capability information, which is used by GERAN for channel allocation, and also the security information that allows for encryption of the Detach message. For networks using encryption the new SGSN should perform an Authentication first to send an encrypted Detach message. Missing MS radio access capability information in new SGSN should be no problem as a very basic channel is sufficient to transfer the few message for Authentication/Detach. The used TLLI is unique as it was valid in the pool area before.

Both approaches, by new or old SGSN, are feasible. Performing it by the new SGSN avoids OAM on BSC and SGSN, as it would become standard functionality on an SGSN and is not only used during redirection. Using the mechanism by the new SGSN is preferable as it would solve similar problems for SGSN recovery. Also, this mechanism is not expected to interfere with Gb handover as the TLLIs used for handover are known by the new SGSN.

DTM UEs with a CS connection may miss the Detach when the BSC has no longer a context for the TLLI when the signalling from the new SGSN is to be transferred to the UE. As CS connections are typically short the Detach is quite likely successful when performed in reaction on the first data transfer after CS connection release.

The redistribution mechanism may also be used to transfer subscribers to an empty SGSN. In this case there would be redirection of LLC SAPI 1 only.

Comparable to the discussion on load status signalling for Iu the load information on Gb may need enhancements to improve the load balancing performed by the RAN.

3. Proposal 

It is proposed to adopt the mechanism described above for subscriber and load re-distribution between Gb based SGSNs.
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