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1.  Introduction
At RAN2 #63, RAN2 decided on the basic model for the KeNB* and shortMAC-I handling at handover based on [1-6]. This paper introduces a discussion in RAN2 which proposes to support multiple KeNB* and shortMAC-I forwarding at handover, with the aim to improve possible handover failure recovery.
2. Discussion
As per current agreements, KeNB* and shortMAC-I forwarded at handover preparation are target cell specific. That is, KeNB* is derived by binding the target PCI to the KeNB or NH at the source eNB. The shortMAC-I is derived by truncating the normal MAC-I calculated over a bit string, which includes the target cell identity. This implies that a re-establishment attempt by a UE will not succeed unless the UE selects a target cell for which both the proper KeNB* and shortMAC-I are prepared at the eNB. Although the eNB has the UE context (i.e., AS configuration information), re-establishment will not succeed unless the KeNB* and shortMAC-I are also available for the concerned cell.

In practical networks, macro eNBs typically manage multiple cells. This is to effectively reduce the number of eNB sites and reduce infrastructure costs. eNBs managing up to 12-24 cells (considering multiple sectors and multiple carrier frequencies) are common place. This number would possibly increase in future considering e.g., remote radio heads. With this in mind, in case of handover failure, it is likely that the UE performs re-establishment in a close by cell, likely under control of either the source or the target eNB.

As such, it is desirable that the eNB can derive the corresponding KeNB and shortMAC-I for each cell under its control, so that a re-establishment attempt by the UE to any of these cells would succeed. However, the current KeNB* and shortMAC-I forwarding model does not allow this, unless a handover preparation procedure is performed for each of these cells. Running multiple handover preparation procedures in parallel for such purpose would be costly and undesirable, as the UE context (i.e., AS configuration information) other than the KeNB* and shortMAC-I would be the same. For S1 HO multiple handover preparation may not be possible anyway, depending on RAN3 discussion outcome.
As such, supporting multiple KeNB* and shortMAC-I forwarding by one HandoverPreparationInformation (one X2AP HANDOVER REQUEST) is desirable.
Considering future proofness, it is thought that support of up to 32 would be sufficient.

Proposal
Forwarding of multiple (up to 32) KeNB* and shortMAC-I by one HandoverPreparationInformation message shall be supported.
3. Conclusions
The discussion in RAN2 to forward multiple KeNB* and short MAC-I in one HandoverPreparationInformation (one X2AP HANDOVER REQUEST) was introduced.
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