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1 Introduction

Mobility Robustness Optimization (MRO) has been identified as one of the key use cases for self-optimizing-networks. It has been recognized in [1] that inappropriate handover (HO) settings might be resolved if the involved entities are informed about details of occurred radio link failures (RLFs). This document initiates the discussion on the handover causes and the role of the handover causes in the detection of handover scenarios.
2 Discussion
2.1 Considering handover causes in detecing handover scenarios
The handover procedure may be triggered by four causes [4], thus the handover can be classified to the following four types: handover for Radio Reasons, Time Critical Handover, Resource Optimization Handover and Reduce Load in Serving Cell handover. For the mobility robustness, only the handover parameters of handover for Radio Reasons need to be optimized. So the handover causes should be considered in the detection of the handover scenarios for the optimization of the handover parameters. The detection of Too Late HO, Too Early HO and HO to a Wrong Cell are described in [2]. For the Too Late HO, the source eNB save the handover cause or the handover did not happen. So the handover scenarios here we discussed includes ‘handover too early’ and ‘handover to a wrong cell’ only. 
2.2 The detection of the handover scenarios
The ‘handover too early’ and ‘handover to a wrong cell’ can be detected by the following methods [3]. 
(i) Handover too early:
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Figure 1: Handover too early
In this scenario the RLF occurred shortly after the UE successfully moved from cell b to cell a, and re-connects to cell b. The eNB_B will send a ‘RLF notification’ message to eNB_A. The UE Identification received by eNB_B in the RRCConnectionReestablishmentRequest message contains a C-RNTI and PHY-CID that was assigned by eNB_A during handover from cell b to cell a. Therefore eNB_B would not be able to identify the context that the UE had after the handover . In order to enable eNB_A differentiate ‘too early’ handover from ‘too late’ handover, eNB_A has to keep some context for a while after it has sent the ‘UE Context Release’ message to eNB_B when the handover is complete. If eNB_A finds the context of the concerned UE, the eNB_A may respond with a ‘Handover Scenario Detection Notification’ to eNB_B to indicate a handover ‘too early’, and the cause of the too early handover should also be informed to the eNB_B.
(ii) Handover to a wrong cell:


[image: image2.emf]eNB A : Cell a

eNB B : Cell b

RLF

RRCReestablishment

eNB C : Cell c

handover

Handover ScenarioDetection 

Notification (HO to a wrong cell)

RLF  Notification


Figure 2: Handover too wrong cell (cell b instead of cell c in this case)
In this scenario RLF occurred shortly after the UE has successfully moved from cell a to cell b, and the UE

re-establishes the connection in cell c. Just like in (i), the eNB_C reports an ‘RLF notification’ to eNB_B, In order to recognize the context of the UE contained in the ‘RLF notification’, the eNB_B needs to keep some context concerning this UE for a while after it has completed the handover from eNB_A, i.e. after eNB_B has sent the ‘UE Context Release’ message to eNB_A. When the eNB_B finds the context of the concerned UE, and the UE had moved from cell a to cell b. eNB_B can draw a conclusion that the handover to a wrong cell (the right cell is cell c), and forward a ‘Handover Scenario Detection Notification’ to eNB_A to indicate that a handover to a wrong target cell, and the cause of the handover should also be informed to the eNB_A.
2.3 Forwarding of ‘handover causes’ to related eNBs
According to the above discussion, two different scenarios related to RLF have been identified for the mobility robustness optimization. For the MRO, only the handovers for Radio Reasons need to be considered for the handover parameters optimization. In detecting the ‘handover too early (i) and ‘handover to a wrong cell’ (ii), the target eNB sends ‘Handover Scenario Detection Notification’ to the source eNB to indicate that the handover is too early or handover to a wrong cell, the cause of the handover should also be included in the ‘Handover Scenario Detection Notification’ message. Based on the information of handover scenarios which the cause of handover is ‘handover for Radio Reasons’, the source eNB can optimize the handover parameters to enhance the robustness of the mobility.
3 Conclusion 
We have discussed the importance of the handover causes in the detection of handover scenarios, and the exchange of the handover causes between the related eNBs. Here we give the following proposal:
Proposal: The target eNB needs to forward the handover cause to the source eNB, which is included in the Handover Scenario Detection Notification message. 
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