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1
Introduction
In this paper we summarise the problem with the transfer of UTRAN capabilities in INTER RAT HANDOVER INFO, sent in UE-CapabilityRAT-ContainerList in EUTRAN in preparation for handover to UTRAN.
2
Discussion
In preparation for handover to UTRAN, the UE needs to provide UTRAN capability information in a transparent container which is forwarded to the target RNC (INTER RAT HANDOVER INFO is provided in UE-CapabilityRAT-ContainerList).

The procedure is specified in 25.331 clause 8.1.16 – and there are limitations in some cases that means only UTRAN TDD or UTRAN FDD capabilities can be transferred. This is because although some capabilities are TDD or FDD specific, other capabilities are shared (only 1 value can be set). In case of differing capabilities between modes, HENCE it’s not clear which values to set. 
It was suggested in previous meetings that the UE should set “minimum” capabilities (i.e. the lowest value from each mode), however this does not work in all cases as a mismatch in capabilities may cause handover failure, and would result in additional signalling overhead in the target RNC due to reconfiguration (e.g. if UE cannot be handed to FDD HSPA due to less capable TDD part then handover needs to occur to DCH followed by a reconfiguration). 
One particular example of shared capabilities would be the “protocol release”. Although in principle it should be possible to have a UE supporting a different release for different RATs/modes, there is only 1 IE for indication of the UTRAN release, shared between FDD and TDD, meaning that if a UE indicates the “minimum” then capabilities from the later release RAT would not make sense.
Hence, while in EUTRAN connected mode, for a UE that supports both UTRAN FDD and TDD, which set of capabilities should be transferred is a problem and it’s unclear how to set the contents of INTER RAT HANDOVER INFO

There are a number of ways that the UE could use to try and determine which capabilities to send. 
1) Operator PLMN in LTE. 


Based on the registered PLMN it may be known whether the operator has UMTS TDD or FDD spectrum.

· No signalling impact, and should work in today’s deployments, but in case some operators in the future would start to use TDD and/or FDD spectrum which do not today, then it may not be forward compatible.

· Additional processing required at the UE to dynamically set the capabilities to transfer based on PLMN. 

2) UTRAN measurement configuration
Before handover, the configured UTRAN measurements and/or neighbours would indicate whether the handover is likely to be for UMTS TDD or FDD. This would only fail if there were both UMTS TDD and FDD neighbours/measurements. 
· No signalling impact, but may not work in some cases e.g. blind handover.

· Additional processing required at the UE to dynamically set the capabilities to transfer based on PLMN.

3) Extend the signalling 

UE could then send a full set of both FDD and TDD capabilities.
· UE does not need to dynamically change capabilities based on any condition

· Most extensive signalling impact – increases size of capability message and so increases signalling overhead

4) Explicit configuration

The EUTRAN could explicitly request which capabilities to report, however this would involve asn1 modification.

· Removes any ambiguity.

· Minor signalling impact (1 bit in EUTRAN DL message requesting the capabiltiies). 
In any case some corrections/clarifications are required to 25.331 because at the moment the specification does not allow UE to choose which capabilities to send and it’s unclear what values to use in case of shared capabilities. 

It should be noted that in the case of capability transfer in GERAN there is a size limitation, therefore it may be the case that the UE cannot report the full TDD and FDD capabilities. In the EUTRAN case there is no size restriction, but it may be beneficial to anway optimise the message size by including only TDD or FDD capabilities rather than extend the signalling. In addition, it’s possible for the UE to decide based on PLMN and/or measurement configuration whether to send TDD or FDD capabilities, so signalling impact could be altogether avoided (i.e. no need to explicitly configure). Hence we propose to specify the UE can choose whether to send FDD or TDD. The precise criteria is not specified to allow some freedom for UE implementations, however informative guidance can be provided (PLMN, measurement configuration)
Proposal: Specify the UE shall select TDD or FDD capabilities to send in INTER RAT HANDOVER INFO, provide informative guidance how this may be done, but leave some UE implementation freedom on the precise criteria.
CRs for the above proposal are provided in [3], [4], [5].
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