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1
Introduction
We showed in [1] why we believe FHO has to be supported in LTE to achieve high efficiency mobility in demanding scenarios. This contribution is intended to show several options to support forward hand-off. 
All option presented in next sections have the following common aspects

· The Forward Hand-Off is used as a fallback to backward hand-off in case of Radio Link Failure

· Forward Hand off as described here can be used in Handover failure cases (RLF happens after measurement report is sent and before HO command is received), as well as in any oter RLF case.

· After T1 expires, the UE re-establishes on a target cell. Depending on the option, the UE context is already there when the UE arrives or has to be fetched from source eNB

· Since the procedure is lossless and has quite low interruption time, T1 can be set to a much lower value, e.g. 50ms. The total interruption time is around 70-90ms depending on the option
2
Option 1. Context request upon UE arrival
The principles of option 1 are:

· UE autonomously contacts target cell after T1 expires

· Target eNB fetches the UE context from source eNB once UE has sent cell update on target eNb including source eNB Id.
· In HO case (meas. Report sent but HO command not received) the target eNB may already have the context if it is the same as the one used as target eNB in the HO preparation phase (HO Request). In other words messages 
Interruption time:

· Interruption time = T1 (timer for RLF detection=50ms) + RACH slot waiting(5ms) + RACH transmission and RACH response reception (5ms) + cell update/cell update confirm message(10ms) + context retrieval(20ms) = 90ms
· If RLF is happening during a Hand-off and the new eNB selected by the UE is the same that was chosen by the source eNB as target eNB for the HO, the new eNB already has the context and does not need to retrieve it from the source eNB. In this case interruption time is only 70ms if data forwarding is not needed.

2.1
Case where RLF happens during Hand over procedure
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2.2
Generic RLF case
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Option 2. Blind context transfer at RLF
The principles of options 2 are:

· Once source eNB detects RLF (criteria FFS, could be implementation issue) it sends the UE context, blindly, to likely target eNB.
· The choice can be done using latest UE measurement reports or via OAM 

· UE autonomously contacts target cell after T1 expires
· The contexts may be removed from the possible target eNB if after a certain period of time, the UE has not showed up. A timer in target eNB can be used.
· One must note that this context transfer does not imply any resource reservation on the target eNB nor cancellation procedure.

· Option 1 must be used as a fallback in case the UE context is not there when the UE arrives on the target eNb after a RLF

Interruption time
· Compared to option 1, interruption time is shorter in the non handover cases since the context does nto have to be fetched

· Interruption time = 70ms for UL and DL (if no forwarded data)
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Option 3 = Early neighbouring eNBs preparation
The principles of options 3 are:

· In this option, the UE context is transferred to neighboring eNB independently of RLF. Based on measurement reports, a neighbor list is built and updated by serving eNB. Measurement reports sent by the UE allow to add or remove the Ue context to new neighboring eNB
· Triggers for UE context setup and delete in neighboring eNB have to be defined
· UE contexts in neighboring eNB are updated when the UE context changes (e.g. at RB setup …)

· Option 1 must be used on top of this as fallback in case the UE context is not in the eNB the UE reselects to after a RLF

· More reliable, as in most cases the UE context will be there when the UE arrives on a new ENB after a RLF
Interruption time
· Same as option 2. ~70ms if no forwarded data
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Conclusion
In this contribution we showed several options that allow supporting Forward Hand Off

Nortel’s preference is option 1. This option is the most simple and allows reaching a fairly low interruption time in the order of 70-90ms
References

[1] R2-071979
Forward Hand-Off Need, Simulations results

Nortel
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Steps 8 and 9 are optional and are not needed if data forwarding is not required (e.g. for VoIP)
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