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1
Introduction
In this paper we identify a scenario (inter-frequency handover) which was not discussed by RAN3 during Rel-14 work on Mobility Enhancements (LTE_eMob-Core). The scenario may motivate sending an explicit make-before-break confirmation from the target eNB to the source eNB in the HO Request Ack message. The paper explains that introduction of the proposed confirmation is technically simpler and better if done as part of Rel-14, than if done as part of an improvement in a later release (e.g. Rel-15).

2
Discussion
In order to allow for timely closing the Rel-14 Mobility Enhancements work item, the chosen solution does not allow the source eNB to get an explicit confirmation whether the target eNB actually forwarded make-before-break information to the HO in the HO Cmd. The main rationale for this choice was that RAN3 could not identify any specific scenario where the target eNB doesn't forward the MBB HO indicator to the UE.

However the following scenario was not taken into account: The source eNB prepares multiple target cells on different carriers in the target eNB, while proposing an intra-frequency cell as the target cell. The source eNB also includes the MBB HO indicator in the HO Preparation Information RRC container of the X2 HO Request message. However the target eNB selects a target cell on a different carrier, in which case make-before-break handover is not supported (TS 36.331):
	makeBeforeBreak
Indicates whether the UE supports intra-frequency Make-Before-Break handover, and whether the UE which indicates dc-Parameters supports intra-frequency Make-Before-Break SeNB change, as defined in TS 36.300 [9].
	-


In the described scenario the source eNB will apply a make-before-break HO, and hence send downlink data and also provide UL grants to the concerned UE. However the make-before-break HO functionality will not be supported in the UE. In order to limit waste of radio resources, there might be a possibility for an eNB implementation to use user-plane techniques to detect the issue, i.e. absence of HARQ transmission from the UE. But a control-plane solution would allow for more efficient handling of the scenario, avoiding strong coupling between user-plane and control-plane in the eNB.
A control-plane solution would be to introduce an indicator in the HO Request Acknowledge message to confirm that the target eNB provided the make-before-break indicator to the UE.

If the indicator is introduced as a Rel-14 correction, a flag containing a single code-point (ack) would be sufficient. The meaning would be:
· Flag is present: ‘the indicator has been included in the HO Cmd’
· Flag is not present: ‘the indicator was not included in the HO Cmd’ 

However if the indicator is introduced as an improvement in a later release, e.g. Rel-15, absence of the flag could additionally mean that the flag itself is not supported, but the MBB HO indicator has been still been included in the HO Cmd. In other words, we believe that OAM coordination of support of the Rel-15 improvement could not be expected. Two code-points (ack, nak) would therefore be needed, giving the following outcome:
· Ack – the indicator has been included in the HO Cmd

· Nak – the indicator was not included in the HO Cmd (inter-freq HO)

· Flag not present – fallback to Rel-14 behaviour (the indicator may or may not have been included in the HO Cmd)

Introduction of the indicator as a Rel-14 correction will therefore both be simpler (one single code-point needed), and provide a functionally better result, than if the indicator is introduced in a later release.
Proposal: RAN3 to introduce an indicator in the HO Request Acknowledge message to confirm that the target eNB forwarded the make-before-break indicator to the UE (CR to TS 36.423 in [1]). 

3
Conclusion
The UE will not support make-before-break in case of inter-frequency handover, but the source eNB may not be aware of inter-frequency handover having been decided by the target eNB (case of multiple HO preparation). In order to handle this scenario at control-plane level, and hence avoid to rely on user-plane detection (missing HARQ), we make the following proposal:
Proposal: RAN3 to introduce an indicator in the HO Request Acknowledge message to confirm that the target eNB forwarded the make-before-break indicator to the UE (CR to TS 36.423 in [1]). 
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