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1
Introduction

At the last RAN2 meeting it was noted that the current definitions of inter and intra frequency handover may not be sufficient for LTE where you may have UEs with different capabilities in terms of the frequency bandwidth they support operating in the same network.  This paper attempts to identify the problematic situations and proposes a solution.
2
Discussion
2.1 UTRAN

In the current WCDMA system both UEs and networks support the same 5MHz system bandwidth, so it is clear when a UE is performing an interfrequency handover – i.e. the UE is performs measurements on and is handed over to a different frequency layer 
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Figure 1.  Inter and Intra frequency handover in UTRAN
This split of inter and intra frequency handover can be seen in figure 1 above.
2,2 LTE
In LTE, the picture blurs since a given UE may support e.g. 1.25 MHz, while an LTE network may operate across 5MHz bandwidth.  The following scenarios are foreseen:
1. UE operates in lower part of the band and BS only schedules resources for the UE within the band which it supports while the UE remains in the same cell 

2. UE operates in lower part of the band and BS moves the UE to resources in a different part of the same cell. 

3. UE operates in lower part of the band and the target neighbour cell resources have a wider bandwidth than the UE capabilities.

4. UE operates in the lower part of the band and the target neighbour cell resources have the same bandwidth as the UE capabilities but are outside of the current UE band of operation
5. UE operates in the lower band and the target neighbour cell resources have the same bandwidth as the UE capabilities and are within the current UE band of operation

These are shown in figure 2


Figure 2:  inter / intra frequency events in LTE

As can be seen from figure 2, the situation in LTE is more complex due to the nature of the resources and the multiple UE capabilities.  
Due to e.g. UE receiver limitations, it is expected that during inter-frequency events (inter or intra cell handovers) the UE will have to re-tune to the new frequency range, perform the required measurements and then re-tune to the currently used frequency range before the next scheduled resource that the UE wants to receive.  It is the knowledge of this requirement at the Base station scheduler that distinguishes between inter and intra frequency events.  This information could either be implicit from knowledge of the neighbour cell structure, or explicitly signalled from the UE to the Node B during measurement events.
Using this definition, events 1 and 5 would be intra frequency, and 2, 3 and 4 would be inter frequency events.

2.3 UE Capabilities
In the discussion above, it has been implicitly assumed that a UE capability are only defined in terms of the receiver bandwidth, and that the UE always has sufficient processing resources to handle the maximum number of tones within its receiver bandwidth.  However, it is possible to conceive of a UE which supports 5MHz receiver bandwidth, and 256 tones decoding, and that the UE be granted 200 tones for reception of user data and the remaining 56 could be used for e.g. BCCH decoding, neighbour cell measurement etc. 

3
Proposal

It is proposed that RAN2 discuss this topic and agree on the following:
1. inter frequency event is characterised by the scheduler needing to be made aware that the UE requires scheduled gaps to perform measurements for either inter or intra cell mobility.

2. That UE capabilities be defined in terms of frequency ranges (e.g. 1.25MHz, 5 MHz etc)
And it is proposed that RAN2 discuss the issue of UE capability definition with RAN1 and agree on a principle for definition of UE capabilities.
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