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1. Introduction

The UE mode of operation is defined in [1]. A UE preferring Circuit Switched (CS) domain autonomously selects a CS supporting Radio Access Technology (e.g. UTRAN and GERAN), if CS domain registration fails in E-UTRAN.　

Whether the UE is “CS-preferred” or not is a choice of the user or the user equipment, and it is known neither to the access network nor the core network, which leads to problems as described in this document.

Further in this document we propose a mechanism to circumvent the problem.   
2. Discussion

2.1. Problem description

The UE mode of operation tries to address the shortcomings of early E-UTRAN system implementations that do not support a Packet Switched (PS) domain voice service. In order to support voice service in an operator’s network a fallback mechanism is provided in the 3GPP specifications, which is called CS fallback (CSFB). The idea is to allow the UE to register on CS domain while in E-UTRAN which supports only PS domain service provisioning. When a CS voice call is triggered (either by user or by paging), the UE is transferred to a CS supporting RAT that the operator deploys.

Now the CS registration in E-UTRAN can fail due to various reasons (e.g. E-UTRAN does not support CSFB procedure). In this case, if the UE is “CS-preferred” based on the UE mode of operation, the UE autonomously selects to a CS supporting RAT. This is to ensure that the user can be provided with the CS services that he/she prefers.

This UE autonomy about selection of RAT is meant for the idle mode mobility where the UE mobility is controlled by the UE itself. However in connected mode, the mobility of the UE is under network control. The problem here is that the network is not aware of the user/equipment preference for CS domain service. Therefore during the course of connected mode mobility, the network may send the UE to E-UTRAN where CSFB may not be available.

A mechanism is needed to keep the UE in a RAT where the user preferred service is available also in connected mode.
2.2. Proposed solution

The figure-1 below shows the proposed solution, which consists of the following main components.
· The UE releases the connection (i.e. goes to idle mode) in E-UTRAN after having been sent to E-UTRAN and then having failed in CS registration.

· The UE selects to a CS supporting RAT through idle mode mobility and establishes connection in the selected RAT

· In the connection establishment procedure, the UE declares its capability as if it does not support E-UTRA.

The last component prevents the selected CS supporting RAT from sending the UE to E-UTRAN again, which otherwise would result in a ping-pong situation.
The following figure shows a case that the UE selects UTRAN as a CS supporting RAT, where the UE capability signalling is performed with RRC Connection Setup Complete message.  In case of GERAN, the ROUTING AREA UPDATE REQUEST includes the concerned capability update.
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a) The UE is in connected mode in UTRAN and is sent to E-UTRAN by a handover command to E-UTRAN.

b) The UE performs CS registration in E-UTRAN and the procedure fails.

c) The UE releases RRC connection in E-UTRAN and selects to a CS supporting RAT (i.e. UTRAN in this example).

d) The UE establishes RRC connection in the selected RAT and declares non-support of E-UTRA. The UE performs Routing area update procedure regardless of ISR activation in step ‘b’ in order to take the PS sessions back to UTRAN.
3. Conclusion

A mechanism addressing shortcomings of the current UE mode of operation behaviour was proposed. RAN2 is kindly asked to discuss the problem outlined in this document and the proposed solution.
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