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1．Introduction

Handover failure handling has been discussed a lot in last meeting and on the email reflector. This paper takes a step back and provides some further discussion about which cell the UE should perform the re-establishment procedure when handover failure is detected in the target cell?
2．Discussion
Given the present working assumption that re-establishment will only be successful if the cell upon which the UE attempts the re-establishment has been previously preconfigured by the network during the handover preparation.

This predisposes the question as to how could we maximise the success of re-establishment if the network behaviour during the handover preparation phase is left unspecified? Logic dictates that the UE should know before hand which cells the handover preparation phase has been made and completed successful. However, this could pose constraints on network behaviour and design which could lead to a performance loss or sub-optimal performance.
In this Tdoc we analyse the pros and cons of several handover failure principles.

2.1
Return to source cell

It has been agreed that if the selected eNB did not have UE context during RRC re-establishment procedure, UE will have to go to IDLE mode. Therefore, in order to maintain the ongoing service, we think there should have a general principle for selecting source cell during handover failure recovery:

So we think that during handover failure recovery, UE should with high priority consider the return to the source cell.
Proposal 1: During handover failure recovery, UE should firstly consider re-establishment in the source cell, and the UE’s radio environment measurements of the Source cell shall satisfy a radio criterion (detail is FFS).
2.2
Surrounding cell evaluation
If the source cell no longer meets the requirements for call re-establishment then the mobile should consider surrounding cells as candidates for re-establishment.

We think that with exception of the Target cell in the Handover command message (to which handover has already failed), all the other surrounding cells can be candidates for the mobile. The question is which of these surrounding cells should the UE consider to select?
Proposal 2: The Target cell should not be a candidate for re-establishment.

Should the UE tailor its cell selection based on the type of Handover which was selected by the network? 

· So for example if the handover selected was inter frequency then the UE would restrict its selection to the frequency which the handover command was intended.

· If the handover was intra frequency then the UE would restrict its selection to source cell frequency
In general, we could do this, but there is always a risk that what the network has chosen may not have a relation to the preparation process. I.e adopting such a solution would reduce the success rate of the UE finding a pre-prepared cell in the case there were several causes for the handover.

Is there other information that the UE could use to reduce the number of cells to perform selection for re-establishment and thus improve the probability of finding a pre-prepared cells amongst the multitude of neighbour cells?

Network assisted Handover failure cell selection

We could decide to have a solution where the network indicates to which cells it has triggered handover preparation and include this information in the Handover command message to the UE, the UE would then prefer selecting cells in this list provided by the network. In this case the handover command could contain both intra and inter frequency candidates to the UE. Of course the major disadvantage is that the size of the handover command would quickly exceed the maximum number of bits in a signalling frame and from past experience (in GSM) we see that the performance of the handover is directly related to the segmenting of the handover command message. So we dismiss this possibility in this Tdoc.
UE assisted Handover failure cell selection (Measurement reports)
The UE may have its own context/state which would allow a restricted cell selection of neighbour cells, for example the UE could base the selection on what it previously reported.
It would seem reasonable to assume that the cells indicated in previously sent measurement reports may make up at least some of the pre-prepared cells. This adds no extra overhead to the handover signalling and if the UE had previously reported intra and inter frequency cells then the cell selection process has a reduced set of intra and inter frequency cells to detect.

It for this reason we propose that a UE assisted handover failure cell selection mechanism should be adopted and that this is based on Measurement reported.

Proposal 3: UE assisted handover failure cell selection mechanism should be adopted based on at least previous measurement reports. The details of which are FFS.
UE assisted Handover failure cell selection (Neighbour cell list of source cell)
The UE may have also get some context/state based off source cell information which would allow a restricted cell selection of neighbour cells, for example the UE could base the selection on the neighbour cell information.

The neighbour cell information may be a good guide if specific cells are indicated and the UE could avoid black listed cells as well.

For this reason we propose that a UE assisted handover failure cell selection mechanism should be adopted and that this based on Neighbour cell list information.

Proposal 4: UE assisted handover failure cell selection mechanism should be adopted based on at least Neighbour cell list information. The details of which are FFS.
3．Conclusion

In this contribution, we provide the following principles and a proposal for handover failure recovery:

Proposal 1: During handover failure recovery, UE should firstly consider returning to the source cell, and the UE’s radio environment measurements of the Source cell shall satisfy a radio criterion (detail is FFS).
Proposal 2: The Target cell should not be a candidate for re-establishment.

Proposal 3: UE assisted handover failure cell selection mechanism should be adopted based on at least previous measurement reports. The details of which are FFS
Proposal 4: UE assisted handover failure cell selection mechanism should be adopted based on at least Neighbour cell list information. The details of which are FFS.
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