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1. Introduction

One of the important aspects for Rel 13 eMTC is related to the support of idle mode mobility. In this contribution, we present our views and considerations on this issue
2. Discussion

Rel. 13 MTC encompasses support for two types of devices:

· Low cost devices with limited hardware capability, e.g, only supporting narrowband (LC UEs)

· Low cost devices requiring extended coverage support, e.g, of up to 15dB coverage enhancement (EC UEs) 
When the UE initially powers up, or goes into idle mode, it performs cell selection in order to find a suitable cell on which to camp. After finding a suitable cell the UE performs cell re-selection in order to move to better cells (in terms of radio link quality) or higher priority frequency.
In the following sections we consider the cell selection and re-selection principles for Rel 13 eMTC UEs.

2.1. Cell Selection 
Cell selection in LTE is for the most part controlled by the UE. The eNB broadcasts in SIB1 for each cell the cell selection criterion S which determines the minimum level of radio signal quality (in terms of RSRP and RSRQ) measured by the UE so it can camp on the cell.
Before acquiring the MTC SIB1, the Rel13 eMTC UEs acquire the MIB, which broadcasts information regarding support of the cell LC/EC UEs. If support for LC UEs is not indicated in the MIB, the LC UE considers it as barred. 

Proposal 1: A LC UE considers as barred a cell that does not indicate support for LC UE.
Proposal 2: An EC UE is allowed to camp on a cell using EC only if EC support is indicated by the cell; otherwise it may only camp on the cell using normal coverage.
For both LC and EC UEs, the S criterion for cell selection cannot be acquired from the legacy SIB1 and will therefore be broadcast in the new MTC SIB1 defined for Rel 13 eMTC. Hence it is up to network implementation whether to broadcast the same or different S criterion in the legacy SIB1 (for normal UEs) and the new SIB1 (for LC/EC UEs)

Observation 1: Support for different S criterion for Rel 13 eMTC UEs relative to normal UEs is possible via network implementation, by broadcasting different parameters in the new MTC SIB
One important aspect is whether any distinction should be made between LC and EC UEs in terms of the cell selection procedure. For LC UEs, i.e UEs that do not require any coverage enhancement, we prefer to maintain the same procedure as legacy UEs. 
Proposal 3:  For LC UEs, the cell selection procedure follows the legacy procedure for all cells indicating LC support
EC UEs may select cells under normal coverage or extended coverage. In terms of selection criteria, we prefer that UE selects the best cell that satisfies the cell selection criteria under normal coverage, as coverage enhancement mode should be reserved for extreme cases where no cell under normal coverage is available. 
Proposal 4:  EC UEs attempt to select the best suitable cell under normal coverage before attempting selection under extended coverage
When evaluating a cell under extended coverage the regular S criterion for normal coverage needs to be modified in order for the UE to declare the cell as suitable. The modification of the cell suitability criterion for extended coverage would likely depend on the accuracy of the measurements in idle mode under coverage extension. Since the impact of measurements in coverage extension is being investigated in RAN4, we propose that RAN2 waits until RAN4 progresses on this issue before deciding how cell selection in EC mode is performed.

Proposal 5:  Modification of the cell selection criterion is needed for the EC mode. The details on how to modify the S criterion are FFS.
2.2. Cell Reselection

Cell reselection allows the UE that is already camped on a cell to move to a better cell or to a higher priority frequency. The same principle is applicable for LC UEs. 
In case of UEs supporting EC, it is important to take into consideration the following principles:

· Cell reselection to a cell in EC mode is undesirable when a cell in normal coverage is available

· Measurement requirements in other frequencies should be limited in order to allow the conserve UE power, especially in EC mode

Therefore we propose that

Proposal 6: At least for EC mode, mechanisms to prevent unnecessary re-selection to cells in extended coverage and the amount of required measurements should be introduced

3. Conclusion

In this contribution, we provided our views on the idle mode mobility procedures for Rel 13 MTC UEs. We made the following proposals:

Proposal 1: A LC UE considers as barred a cell that does not indicate support for LC UE.
Proposal 2: An EC UE is allowed to camp on a cell using EC only if EC support is indicated by the cell; otherwise it may only camp on the cell using normal coverage. 
Proposal 3:  For LC UEs, the cell selection procedure follows the legacy procedure for all cells indicating LC support
Proposal 4:  EC UEs attempt to select the best suitable cell under normal coverage before attempting selection under extended coverage
Proposal 5:  Modification of the cell selection criterion is needed for the EC mode. The details on how to modify the S criterion are FFS.

Proposal 6: At least for EC mode, mechanisms to prevent unnecessary re-selection to cells in extended coverage and the amount of required measurements should be introduced
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