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1 Introduction
One problem for Hetnet deployment is how to handle fast moving mobiles. Small Cell deployments target mainly slow mobiles, but fast mobiles could also be present e.g. at a highway going through a dense urban area. Mobility State Estimation based mobility was addressed in TR 36.839. This document elaborates on that. 
2 Discussion
Issues and Opportunitites, Idle mode in Inter-frequency scenarios.
If keeping fast UEs camped on a small cell layer, the UE would need to do cell reselection very often. As coverage may not be perfect on a small cell layer, the UE may have lost coverage of the previous camped cell already when entering a new cell. In such situations, pages may be lost if paging coincides with cell changes. Furthermore, there is battery impact in acquiring system information when UE enters a new cell. Also, if the UE instead would stay on macro layers, paging do not need to be sent on the small cell layer at all. E.g. the network could be configured with different TAs for macro and pico cells. UEs that uses both layers could be registered in both TAs, and fast UEs could be registered in the macro TA. 
Conclusion: Thus for fast UEs in Idle mode, there would be benefits to stay on a macro cell layer rather than attempting to camp on a small cell layer. The benefits would come in the form of UE battery consumption, higher paging success rate and in opportunity to reduce the scope of paging for fast UEs.
A solution that is in principle available already today would be to keep ALL UEs in Idle mode camped on marco cell layer, and only use small cells for connected mode. However, such solution would come with significant drawbacks that UE always need to start a session on macro layer and handover would always be required to use the small cell layer. This would be a particular disadvantage for traffic mixes where the UE frequently switches between Idle and connected mode, e.g. sparse background traffic or MTC traffic.
Probably the most optimal configuration is that all slow or stationary UEs prioritize small cells, while fast UEs prioritize macro cells.

Proposal 1: Inter-frequency cell reselection to small cells and related cell search to be dependent on UE speed or UE mobility state.
For LTE the main method for inter-frequency cell reselection is the absolute priority cell reselection.

Proposal 2: The speed or mobility state dependent cell reselection shall work with absolute priority cell reselection.
Issues and Opportunitites, Connected mode in Inter-frequency scenarios.
There are problems also for fast UEs in connected mode in using a small cell layer efficiently. For connected mode UEs, the more frequent cell changes on a small layer involves more handover signaling overhead than if staying on a macro layer. Also, as shown in TR 36.839, when using DRX, the failure rate pico -> macro intra-frequency handover is very high for mobile UEs. Although we could expect the inter-frequency handover performance to be somewhat better than for intra-frequency, the fundamental problem is the same. A fast UE with DRX is likely to be out of coverage of a small serving cell at handover execution. High mobility failure rates then lead to further overhead and connection interruption.
Conclusion: Thus for fast UEs in Connected mode, there would be benefits to stay on a macro cell layer rather than attempting to use a small cell layer, especially for UEs using long DRX. The benefits would come in the form of less signaling overhead for mobility, mobility failure recoveries and less interruptions.

Regarding measurement and cell search activities, there is already the S-nonintrasearch threshold that can be used to prevent that the UE searches for small cells, and can thus be used for battery life optimization for those UEs that preferably shall stay on macro cells, e.g. fast UEs.

To some extent the network could already know the UE speed by tracking the UE cell change history. For UEs going frequently between connected and Idle mode this would be problematic as the cell change history is lost at every Idle mode transition.
Proposal 3: The UE shall provide speed or mobility state information to the network at RRC connection setup.

3 Conclusion
Proposal 1: Inter-frequency cell reselection to small cells and related cell search to be dependent on UE speed or UE mobility state.

Proposal 2: The speed or mobility state dependent cell reselection shall work with absolute priority cell reselection.

Proposal 3: The UE shall provide speed or mobility state information to the network at RRC connection setup.
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