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1 Introduction

Some issues about coverage enhancement scenario have been discussed widely and deeply in the past several RAN1 meetings and some agreements were made [1].

In this paper, we try to give some views for the cell selection and reselection in coverage enhancement case from RAN2 point views.

2 Discussion

2.1 The RAT and Mode 
When the UE switches on, the cell selection is the first thing which the UE has to do. There may be different cases supported by the UEs in coverage enhancement (CE) scenario, as below: 
Case1: LTE cell selection in coverage enhancement only

Case2: LTE cell selection in normal coverage and LTE cell selection in coverage enhancement  

Case3: LTE cell selection in normal coverage, LTE cell selection in coverage enhancement and other RATs, i.e. UTRAN or GSM, cell selection in normal coverage
Case1 is not so reasonable because the UE may not always work in very bad coverage cell, if a UE working in normal coverage cell has to use LTE cell selection in coverage enhancement it means more UE power and latency are needed. LTE cell selection in normal coverage can help the UE to camp in normal coverage cell easily and quickly. Supporting more than one RAT means more MTC UE cost for case3. So for a low cost UE we can assume only case2 is supported.

Proposal1: Only LTE RAT is supported and both LTE cell selection in normal coverage and LTE cell selection in coverage enhancement should be supported.
Sending and receiving signaling with repetition is the main method in coverage enhancement scenario; it means more latency and resource usage are needed if the UE works in coverage enhancement mode. LTE normal coverage cell selection procedure can help UE camp into cell quickly, if the UE is located in normal LTE coverage, the latency and resource usage can be reduced. When the cell selection is needed it is better that cell selection procedure in normal coverage is used firstly, if no any normal LTE coverage cell is found to camp the UE will start the cell selection in CE.
Proposal2: LTE cell selection procedure in normal coverage is used firstly, if no any normal LTE coverage cell is found to camp the UE starts the cell selection procedure in CE.
2.2 Cell selection in coverage enhancement
The criterion S is used for cell selection in normal cell coverage. 
	The cell selection criterion S is fulfilled when:

Srxlev > 0  AND  Squal > 0

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

Squal = Qqualmeas – (Qqualmin + Qqualminoffset)




It is obvious that the same criterion S can also be used for CE cell selection. However the threshold Qrxlevmin and Qqualmin used for normal coverage cell selection may not be suitable for enhanced coverage cell selection. RAN4 and RAN1 are discussing how the UE does measurement in CE scenario. How are the threshold Qrxlevmin and Qqualmin updated depends on the UE measurement requirement.
Proposal3: the same criterion S can also be used for CE cell selection but with some parameters updating.
2.3 Reselection in coverage enhancement
For the normal cell reselection the parameters are used as threshold to control measurement and evolution for neighbor cell, i.e. SIntraSearchP SIntraSearchQ SnonIntraSearchP SnonIntraSearchQ , Threshx,highP Threshx,highQ Threshxerving,lowP Threshserving,lowQ Threshx,lowP Threshx,lowQ. There are also parameters for Ranking, i.e. Qoffsets,n,Qoffsetfrequency and Qhyst. 
If cell reselection in CE is supported, all the above parameters for coverage enhancement need to be introduced. Based on the RAN1 LS [2], we know that the UE is close to stationary, and we also assume that mobility and exception case are very rare. So if the UE camping CE mode is out of coverage due to rare exceptions, e.g. the camping cell is outage, the cell selection in coverage enhancement can be used.

	A UE requiring large coverage enhancement is assumed by RAN1 to be close to stationary, however mobility and external factors (including someone moving the device) may influence channel conditions and cell camping, so the UE would need to be able to react to such changes appropriately in order to avoid long service outage and avoid large system inefficiencies.


After the camping in CE mode, there are still some chances for the UE to change to normal coverage cell e.g antenna tilt angle changes in another cell or the UE is moved out of the basement. Considering that no new parameter and procedure are needed, the normal coverage cell reselection should still be supported when the UE is camping in CE mode. How frequently the normal Cell reselection is applied for the UE which is camping in CE mode can be FFS.
Proposal4: Enhanced cell reselection is not supported; normal cell reselection should still be implemented when the UE is camping in CE mode. How frequently the normal Cell reselection is applied for the UE which is camping in CE mode can be FFS.
3 Conclusion

In this contribution, the enhanced cell selection and reselection in coverage enhancement from RAN2 point views., and the following proposals are listed:
Proposal1: Only LTE RAT is supported and both LTE normal coverage cell selection and LTE CE cell selection should be supported.
Proposal2: LTE normal coverage cell selection procedure is used firstly, if no any normal LTE coverage cell is found to camp the UE starts the CE cell selection procedure.
Proposal3: Same criterion S can also be used for CE cell selection but with some parameters updating.
Proposal4: Enhanced cell reselection is not supported; normal cell reselection should still be implemented when the UE is camping in CE mode. How frequently the normal Cell reselection is applied for the UE is camping in CE mode can be FFS.
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