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1 Introduction
Different sets of RRM requirements for eMTC are defined in RRC connected state under CE Mode A and CE Mode B operations. 
In this contribution we further analyse the impact on UE behaviour of the mismatch between the configured CE mode and the actual signal quality at the UE.

2 Requirements Applicability for Different CE Modes
The following rules are specified in section 3.6.1 regarding the conditions under which the UE shall meet requirements defined for CE Mode A (normal coverage) and for CE Mode B (enhanced coverage): 
· The requirements for CEMode A shall apply provided the UE category M1 is configured with CEMode A, SCH Ês/Iot ( -6 dB and CRS Ês/Iot ( -6 dB.   The CEMode A and the number of repetition levels for different physical channels are defined in [3]. 
· The requirements for CEMode B shall apply provided the UE category M1 is configured with CEMode B, SCH  Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB. The CEMode B and the number of repetition levels for different physical channels are defined in [3].
Based on the above rule the UE shall meet RRM requirements defined for normal coverage or for enhanced coverage when two conditions are met i.e.

· Normal coverage: when 1) configured mode is CE Mode A and 2) SCH and CRS Ês/Iot ( -6 dB
· Enhance coverage: when 1) configured mode is CE Mode B and 2) SCH and CRS Ês/Iot ( -15 dB
The network configures the UE CE mode A or with CE Mode B via RRC signalling on semi-static basis. This is typically done after setting up dedicated control channels. The network determines the CE mode typically based on the random access transmission procedure. 

However channel conditions experienced at the UE can change over time due to for example change in the radio conditions, load, UE mobility etc. This can cause mismatch between the configured CE mode and the actual value of the SCH and CRS Ês/Iot at the UE. Under several cases of such mismatch the UE is required to meet any RRM requirements. This in turn may result in the failure of several operations e.g. RLM, mobility etc. 
The UE behaviour in terms of requirement applicability under different combinations of the network configured CE mode and the actual signal quality estimated at the UE is summarized in table 1. For the last two cases, which can occur, there is no UE behaviour defined. 
Table 1: UE behaviour under different combinations of configured CE Mode and signal quality
	Cases
	Configured CE Mode
	Actual signal quality at UE
	UE behaviour

	1
	CE Mode A
	SCH and CRS Ês/Iot ( -6 dB
	UE shall meet RRM requirements for CE Mode A

	2
	CE Mode B
	SCH and CRS Ês/Iot ( -15 dB
	UE shall meet RRM requirements for CE Mode B

	3
	CE Mode A
	SCH and CRS Ês/Iot ( -15 dB
	Unspecified

	4
	CE Mode B
	SCH and CRS Ês/Iot ( -6 dB
	Unspecified


3 Proposed UE Behaviour under undefined Cases 
The unspecified UE behaviour under cases 3 and 4 is highly undesirable from network operation. This is because as stated under these cases (3 and 4) none of the RRM procedures will work. These cases may also lead to an undesirable UE behaviour e.g. excessively long measurement time, pre-mature radio link failure (RLF) etc.  Therefore we suggest to well specify the set of RRM requirements which the UE shall meet under cases 3 and 4. However it is not straight forward that which requirements the UE should meet under these cases.
In case 3, we propose that the UE should meet requirements corresponding to CE Mode B. This is because under low SINR (i.e. Ês/Iot ( -15 dB) it would not be appropriate to expect the UE to meet CE mode A requirements which are more stringent compared CE Mode B requirements. 
On the other hand in case 4, we propose that the UE should meet requirements corresponding to CE Mode A. This is because under higher SINR (i.e. Ês/Iot ( -6 dB) the UE should be able to meet CE mode A requirements which are more stringent compared CE Mode B requirements. 

Table 2: Proposed UE behaviour under undefined combinations of configured CE Mode and signal quality
	Cases
	Configured CE Mode
	Actual signal quality at UE
	Proposed UE behaviour

	3
	CE Mode A
	SCH and CRS Ês/Iot ( -15 dB
	UE shall meet RRM requirements for CE Mode B

	4
	CE Mode B
	SCH and CRS Ês/Iot ( -6 dB
	UE shall meet RRM requirements for CE Mode A


4 Conclusion
In this paper we have analysed the UE behaviour in terms of requirement applicability for different combinations of the network configured CE mode and the actual signal quality (Ês/Iot) estimated at the UE. It is proposed to define the requirements applicability also for the following unspecified cases:
· The requirements for CEMode B shall apply provided the UE category M1 is configured with CEMode A, SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 Db.

· The requirements for CEMode A shall apply provided the UE category M1 is configured with CEMode B, SCH Ês/Iot ( -6 dB and CRS Ês/Iot ( -6 dB. 
The corresponding Rel-13 CR is provided in [1] based on the above stated proposals.
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