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1
Introduction
In this document, we analyze the cell selection procedure for CE UE and give our proposals.
2
Discussion
2.1
The cell selection criterion for CE mode 
In current specification [1], the cell selection criterion S is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation

Squal = Qqualmeas – (Qqualmin + Qqualminoffset)


When tying to select a cell under CE mode, the UE should detect if the CE cell is suitable for camping on. Therefore, a new criterion should be defined, which is called S’ criterion here. An easy way is to add an offset to the current S criterion according to the enhanced coverage level. One could argue that a risk can be figured out that the measurement results under CE mode are inaccurate, but it can be assumed UE should perform measurement filtering or UE can determine the CE level based on the repetition number of acquiring new SIB1.
	S’rxlev > 0  AND  S’qual > 0


where: 
	S’rxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation-OffsetCE
S’qual = Qqualmeas – (Qqualmin + Qqualminoffset)-OffsetCE


Proposal 1: Adding an offset associated with the enhanced coverage level to the current S criterion is considered as the cell selection criterion for CE mode.
2.2
The suitable cell for CE mode 
In TS 36.304 [1], UE should select a suitable cell for camping on as following description:
a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are E-UTRA carriers. The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell. On each carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, from previously received measurement control information elements or from previously detected cells. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial Cell Selection procedure shall be started.



                 Figure 1

As shown in Figure 1, in position X, there are three cells can be camped on for UE supporting CE level 1 and CE level 2, in which cell A is for normal coverage level, fulfilling the current S criterion, cell B and cell C are respectively for CE level 1 and level 2, fulfilling the S’ criterion. Therefore, for this UE, there could be two interpretations for the suitable cell:
Alt 1): Only cell A is the suitable cell, i.e, fulfilling the S criterion.
Alt 2): All of Cell A, Cell B and Cell C can be considered as a suitable cell, i.e, fulfilling the S’ criterion.
Alt 1) is the legacy behavior and UE should always try to select a normal coverage cell. Alt 2) gives UE an opportunity to camp on the CE cell of one frequency although a normal coverage cell could reside on another frequency. If we assume UE in CE mode is not required to perform inter-frequency cell selection, there should be possibility that UE will always camp on CE mode cell (e.g. Cell B or Cell C). That will waste largely the radio resource. Hence, from system resource efficiency point of view, UE should only consider Cell A as a suitable cell and camp on Cell A with highest priority.
Proposal 2: The legacy cell selection criterion for a suitable cell is applicable for CE mode.
A similar issue occurs if Cell A is not found and only Cell B and Cell C are detected in Figure 1. In order to improve the radio resource efficiency as possible, UE should try to camp on Cell B instead of Cell C.
Proposal 3: UE should try to camp on the lowest CE level cell if failing to find a suitable cell on all supported frequencies.
3
Conclusion
In this contribution, we analyze the cell selection issues for low CE mode and give the proposed proposals
Proposal 1: Adding an offset associated with the enhanced coverage level to the current S criterion is considered as the cell selection criterion for CE mode.

Proposal 2: The legacy cell selection criterion for a suitable cell is applicable for CE mode.
Proposal 3: UE should try to camp on the lowest CE level cell if failing to find a suitable cell on all supported frequencies.
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