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1 Introduction
One of the objectives of the recently started Rel-12 work item on “Low cost & enhanced coverage MTC UE for LTE” [1] is to specify coverage improvements corresponding to 15 dB for FDD. The specified coverage improvement techniques should also be applicable for TDD. The required link budget improvement for each physical signal/channel is discussed in [2].

The study item [3] mainly focused on stationary users; however coverage enhancement may be useful also for non-stationary MTC devices. It is also so that even if a device is stationary, channel conditions may vary over time. Hence some form of mobility support is needed. 

2 Discussion

Coverage extension is going to be obtained mainly from time repetition. This implies that latencies will increase, and this also indicates that mobility does not need to operate at the same time-scale as LTE Rel-8. Moreover, mobility management procedures, i.e. handover in connected mode and cell reselection in idle mode, rely on measurements, such as RSPR and RSRQ, performed on reference symbols [4]
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 \* MERGEFORMAT [5]. These measurements require a certain quality for reliable handover or cell reselection decisions. For MTC UEs in need of coverage enhancement the quality of RSRP and RSRQ measurements might not result in reliable mobility decisions. In addition, RAN2 is currently investigating the potential of significantly longer DRX cycles. With the resulting timing relationships, following similar measuring procedure as for Rel-8 UEs might not be relevant. Below, the procedures for handover, cell reselection and radio link monitoring, which are tightly related to mobility, are discussed in more detail.
2.1 Handover

Handover decisions are based on RSRP or RSRQ values for serving cell and neighbor cells [4]
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[5]. These values are averaged in time, filtered and then fed as input to the handover algorithm. As an example, RSRP or RSRQ measurements are typically performed with a periodicity of a few dozens of ms in connected mode; for MTC UEs operating with very long DRX sleep cycles, such a procedure may not be feasible. Parameters for averaging window and layer 3 filtering are defined with Rel-8 link budgets, and these parameter values may need to be revisited for MTC in enhanced coverage mode. In addition, timers dictating radio link failure (RLF) during handover, such as T304 and other higher layer timers, have to be set appropriately.
2.2 Cell reselection

A UE served by a cell in enhanced coverage mode may move into a neighbour cell. With extended coverage of 15 dB as stipulated by the work item the overlapping region between two cells may be very large. A user needing 10 dB coverage enhancement in its serving cell might only need 5 dB in the best serving cell; it may therefore not be sufficient to only perform RSRP measurements on different cells after declaring radio link failure. Periodic measurements, just like today, may be needed to ensure that the UE is served by the best cell. The periodicity between each measurement may however possibly be extended to save UE battery, especially since longer measurement times may be needed. Moreover, there is a need for measurements to comply with the extended DRX cycles currently studied within RAN2.
2.3 Radio link monitoring
The radio channel towards the serving base station may become so degraded that communication, even with the most robust format, is no longer possible. In case of Rel-8 operation, the UE detects radio link quality below Qout for a given period T310, declares RLF and starts to search for a new cell. Existing conditions for radio link failure do not seem suitable, since by definition a user within the coverage extension does not have a reliable communication link over existing LTE and by applying Rel-8 radio link monitoring counters and timers, MTC UEs in enhanced coverage mode would constantly declare RLF. Dependent on how common search space is defined for enhanced coverage mode, it is however possible that the general concept of PDCCH BLER and timers can be reused with updated values.
Proposals:
· It is FFS whether existing handover related RRC messages, timers, counters and measurement processing are suitable for MTC UEs in enhanced coverage mode.
· It is FFS whether radio link monitoring timers and counters have to be updated for MTC UEs in enhanced coverage mode.
3 Conclusions

This contribution discussed mobility aspects for MTC UEs in enhanced coverage mode. These aspects are mainly a RAN2 responsibility.
Proposals:
· It is FFS whether existing handover related RRC messages, timers, counters and measurement processing are suitable for MTC UEs in enhanced coverage mode.
· It is FFS whether radio link monitoring timers and counters have to be updated for MTC UEs in enhanced coverage mode.
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