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Discussion
1. Introduction
In this contribution, we look into the target scenarios for small cells based on TR 36.932, [2], and discuss required efforts on the aspect of mobility robustness optimization.
2. Discussion
TR 36.932, [2], describes the deployment scenarios of small cells as Fig. 1.
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Fig. 1 Deployment scenarios of small cell with/without macro coverage.
On these deployment scenarios, we focus three parts which are obviously stated in the technical report as follows. Firstly, small cells can be deployed without macro coverage. That is, it is possible that small cell nodes are not deployed under the coverage of one or more overlaid E-UTRAN macro-cell layer(s). Secondly, for outdoor cases, not only low UE speed, but also medium UE speed (up to 30km/h and potentially higher speeds 50-80 km/h) is targeted. Thirdly, small cell enhancement should address the deployment scenario in which different frequency bands are separately assigned to macro layer and small cell layer, respectively, where F1 and F2 in Fig. 1.
· small cell deployments without macro coverage
· medium UE speed (potentially higher speeds 50-80 km/h)
· different frequency bands separately assigned to macro cell layer and small cell layer
Based on the three scenarios above, the failure case of Fig. 2 could be commonplace, where the small cell is located between two macro cells and compensating the coverage hole. The high speed UE is moving from cell A to cell B, and passing through the small cell coverage. Shortly after the first handover from cell A to the small cell, a link failure occurs because the UE does not have time enough to prepare and complete the second handover from the small cell to cell B due to the high speed.
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Fig. 2 Mobility failure case in the small cell deployment scenario.
In release 11, RAN3 discussed the HetNet mobility failure case for high speed UEs, where we only focused on the case that the pico cell overlaps with the macro cell coverage, and the solution was about that the source eNB avoids handing over high speed UEs to the pico cell after detecting a link failure. However if this solution is applied to the case in Fig. 2, another link failure will occur due to the coverage hole of the macro cells. Therefore RAN3 need to discuss about this mobility failure case in the release 12 study item.
Proposal: RAN3 need to study about the mobility failure case in the deployment scenario where a small cell compensates the coverage hole among macro cells.
3. Conclusion
In this contribution, we looked into the target scenarios for small cells based on TR 36.932, [2], and discussed additionally required efforts on the aspect of mobility robustness optimization.
Proposal: RAN3 need to study about the mobility failure case in the deployment scenario where a small cell compensates the coverage hole among macro cells.
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