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1 Introduction

In the previous RAN3 meeting a method to detect too early handover at the target cell was discussed and captured into the SON technical report [1]:
In the event of a too early handover from cell A to cell B, an RLF event may get reported by cell A to cell B according to the mechanism described in Section 4.5.5.1.1, when the UE returns to cell A after RLF. In this case, the cell B will consider it as an indication of a too late HO. This case needs to be prevented in order to ensure the stability of the MRO function in the network. This following mechanism achieves this goal:

eNB B shall not act upon a RLF report received from eNB A if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds. 

By placing the detection functionality at the target cell, too early detection can be co-located with the detection of some other types of handover problems. For example, the handover to the wrong cell case wherein the handover to the wrong cell is successful but RLF then follows, can also be detected at the target cell. Of course, in both cases the problem correction needs to take place at the source cell, so a mechanism is required to signal the detection to the source cell (via X2 or via Itf-N).
In this document we propose a too-early detection mechanism located at the source cell.  This can compliment the target detection method. The method has different merits from the target detection approach:
· Too early detection can be integrated with detection of other problems at the source cell (e.g. too late handover, some examples of handover to wrong cell)

· Detection and correction are co-located, so no X2 messaging is required

· Source detection can leverage additional information associated with the UE context prior to the handover, such as RSRP/RSRQ measurements within triggered measurement reports, eNB estimates of UE speed, knowledge of DRX state, previous UE measurement reports in the serving cell. Such usage would be proprietary.
2 Too early detection at the source cell

2.1 Too early problem description
We address the too early HO problem described in [1]:

Too early HO can be triggered when the UE enters unintended island of coverage of another cell contained inside the coverage area of the serving cell. This is a typical scenario for areas where fragmented cell coverage is inherent to the radio propagation environment, such as dense urban areas. Signature of Too Early HO may be summarized by:

· RLF occurred short time after the UE successfully connected to the target cell 

· UE re-establishes the connection in the source cell

The key points relevant to our discussion are:

· The source eNB releases the UE context following the successful handover to the target cell

· The UE attempts RRC Re-establishment in the source cell but this fails because the source is not prepared, namely it does not hold a full context for the UE.  The C-RNTI signaled in the RRCConnectionRestablishmentRequest is not recognized by the source eNB.
2.2 Enabling source detection

Source detection is possible with the following changes to the status quo:

· in HO preparation phase, the target tells source the CRNTI it will use after the HO exec (in the HANDOVER REQUEST ACKNOWLEDGE X2 message)
· at the point of context release, the source cell maintains a record of the HO (time of HO, target cell id, CRNTI assigned in target cell) for time Tstore_UE_cntxt_source
· if the UE attempts a RRC re-establishment to source cell, the source checks to see if {CRNTI, target cell id} in the RRC message exist in the HO record list. If so it detects a too early HO – it can easily estimate holding time in the target cell.
· Additionally, the source does not send a RLF X2 message to the target if detection at the target is not required. Note the technique permits detection of too early HO at both source and target if desired.
2.3 Standards Impact

· CRNTI to be used in the target cell needs to be added to the HANDOVER REQUEST ACKNOWLEDGE message
. The IE is added as a Release 9 extension to X2AP.
· Usage of a timer and possible suppression of the RLF X2 message at the source eNB.

· The detection method only works between Release 9 eNBs.
3 Conclusions and Proposal
The proposed solution has low complexity, low standards impact and many other attractive characteristics. We recommend it as an addition to the handover optimization toolbox.
------------------------------------ Start of text proposal to [1] ------------------------------------------
4.5.5.1.2 
Detection of Too Early HO

In the event of a too early handover from cell A to cell B, an RLF event may get reported by cell A to cell B according to the mechanism described in Section 4.5.5.1.1, when the UE returns to cell A after RLF. In this case, the cell B will consider it as an indication of a too late HO. This case needs to be prevented in order to ensure the stability of the MRO function in the network. This following mechanism achieves this goal:

eNB B shall not act upon a RLF report received from eNB A if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds. 
Too early detection is possible at the source cell by matching a CRNTI passed in a RRCConnectionRestablishmentRequest with a CRNTI passed in a HANDOVER REQUEST ACKNOWLEDGE message.  The latter may be maintained for a duration Tstore_UE_cntxt_source seconds after UE context release.
------------------------------------------ End of text proposal -------------------------------------------------
4 Reference
[1] 3GPP TR 36.902, “Self-configuring and self-optimizing network use cases and solutions”, v1.2.0


































































































































































� Note this is already carried in the Target eNB To Source eNB Transparent Container but would require ASN decoding to extract it.
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