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Introduction

In TSG GERAN over the last year, the WI to introduce the Generic Access to the A and Gb interfaces has been defined. One of the main aims of this WI was to allow a release independent deployment of the Generic Access capable devices and infrastructure and therefore the design ensured that no changes were required to the 2G SGSN and MSC. 

Much of the work on Generic Access was led by a group of companies with the main focus being the North American markets where no interaction with the UTRAN was envisaged. So unfortunately the existing Stage 2 for Generic Access has insufficient description of the UTRAN to GAN Handover. 
As the discussions continue on this subject it becomes evident that companies implementing the Generic Access capable UEs are intending to rely on the UE sending deceitful measurement reports to the RNC in an implementation specific manner.

Vodafone at the last GERAN meeting provided papers to prompt discussions on the best way forward for the definition of this Handover procedure. It was agreed at the GERAN meeting that RAN2 was a more suitable place for these discussions, so Vodafone were asked to initiate discussions at this meeting.
Description of the problem
General GAN functionality 
The Generic Access system was designed based on the following principles:

· Unlike UTRAN and GERAN, the GAN capable UE has the ability to be simultaneously active on both the 3GPP and non-3GPP access technology.

· The definition of GAN introduced the concept of UE centric access prioritisation depending on a user selected operating mode.  The selection of this operating mode is not visible to the network. There are two operating modes which are of interest in these discussions, these are:

· GAN Preferred: In this mode the UE is required to be relocated to GAN, as soon as GAN connectivity becomes available.

· UTRAN/GERAN Preferred: This is where the UE only requires to be relocated to GAN coverage when UTRAN/GERAN coverage is no longer available.
Principles for GERAN to GAN CS handover
When the GAN capable UE, in GAN preferred mode, is in a CS call on the GERAN system and acquires IP connectivity through a non-3GPP access technology, the UE contacts and registers with the Generic Access Network Controller (GANC). As part of the GAN Registration procedure the UE is provided with an ARFCN + BSIC combination which can be used by the UE in Measurement Reports to identify the GAN cell.
The principle is that all cells controlled by a BSC include this GAN ARFCN in their neighbour cell list. When the UE provides measurements for this (GAN) cell, the BSC follows legacy procedures for the initiation of the Handover procedures. To the BSC the GANC looks like a normal BSC. So the Handover procedures over the A interface are exactly the same as those for Intra-system Handover within GERAN.

Principles for UTRAN to GAN CS handover
As with handover from GERAN, the handover from UTRAN to GAN can continue to re-use the existing signaling between the (GE)RAN control node and the Core Network (i.e. on the Iu or A interface), but unfortunately due to the additional functionality specified for the Measurement Report control the solution is not so straight forward.
The use of the Event packages within an RNC is implementation specific, but the selection of this package is important as it imposes some restrictions on how and when the UE can make measurement reports to the RNC, e.g. if a UE only has an Event 2d allocated then the UE can only report against 3G cells. 
So in the case where a UE is on a CS call on UTRAN coverage and registers on the GAN controller, it is assumed by some companies that a UE in GAN preferred mode would just lie about the quality of the UTRAN cell to the RNC (e.g. to force the RNC to place the UE in compressed mode and to configure an event 3x on the UE). 

Relying on the UE to send deceitful measurement reports has not been documented within the specifications and therefore the operation of these UE is further worsened due to the fact they are likely to operate in an inconsistent manner.  
Currently, most non-GAN UEs require compressed mode to make measurements of GERAN cells when in a CS call on a UTRAN cell. A GAN capable UE inherently does not require compressed mode to make measurements of the GAN cell when in UTRAN coverage. So if a UE is providing deceitful measurement reports, the UE will be ordered to enter compressed mode hence possibly wasting system resources.

Vodafone requires the operation of the UE in providing the Measurement Report be standardised such that UEs operate in a consistent manner, that any drawbacks of the GAN to UTRAN handover can be understood, and that this handling defined in the UE can be tested. 
Possible Solutions
The following non-exclusive, non-exhaustive list of solutions are possible to address or partly address the issue:
A) 
Mandate that the UE does not send deceitful Measurement Reports
The first option would be to mandate that the UE should not send measurement reports indicating an incorrect quality for the UE measurements. It would then be up to the RNC configuration of the Event packages to handle the UEs.
B)
Allow unsolicited transmission of Measurement Reports

Another (possibly simple) option would be for a GAN capable UE to be allowed to send Measurement Reports to the RNC, in relation to a GAN cell, whenever it is in GAN Preferred State and registers onto the Generic Access system. 
C)
RNC knowledge of GAN support in UE

As the RNC is currently unaware whether a UE supports GAN, it is not possible to implement a special GAN handling within the RNC. The RNC would need to configure all mobiles with the same Event packages, so if there some optimisations possible for a GAN capable UE then it will only be able to use these optimisations if there are no negative side-effects to legacy UEs.
D)
Introduction of a GAN Specific Event
It would be possible for the introduction of a GAN specific Event into the UTRAN specifications. One issue with this approach would be that the UE would need to be Rel-6 capable before it could support handover from UTRAN to GAN (if the new functionality were introduced as part of Rel-6).
Summary

This paper briefly discusses the issue of how to the Measurement Reports in UTRAN interacts with the functionality assumed for Generic Access, caused by the interaction between the new UE centric access priority and the legacy RNC control of the UE.
Vodafone requires the operation of the UE in providing the Measurement Report be standardised such that UEs operate in a consistent manner, that any drawbacks of the GAN to UTRAN handover be understood, and that this handling is defined in the UE such that it can be tested. 

