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1 Introduction
RAN4 has discussed RRM measurement performance for Rel-13 MTC UEs in normal coverage and enhanced coverage for the last few meetings. Good progress was made at RAN4#76 meeting which resulted in 3 LS responses [1, 2, 3].  

This contribution includes discussions on remaining work on RRM requirements for Rel-13 MTC UEs under enhanced coverage in RRC_IDLE state. We provide our view on what requirements need to be defined and considerations to be taken into account when defining those.
2 Discussion
2.1 Rel-13 MTC cases
2.1.1 Requirements for Rel-13 MTC enhanced coverage UE in RRC_IDLE state
In following sections we go through existing UE requirements in RRC_IDLE state and discuss whether they are affected with respect to Rel-13 MTC UE capabilities. 

2.1.1.1 RRM measurements
Measurements and evaluation of serving cell:

The UEs in RRC IDLE state are required to meet requirements on measurement and evaluation of serving cell in clause 4.2.2.1. These requirements require the UE measure on the serving cell and evaluate the cell selection criterion S at least every DRX cycle. The requirement specifies how many times UE has to evaluate as function of DRX cycle length. Since Rel-13 MTC UEs under enhanced coverage are expected to have different measurement performance compared legacy UEs, it is expected that Rel-12 category 0 requirements cannot be reused directly. For example, if measurement period is extended then evaluation time may also be affected. Thus our view is that it may not be possible to reuse existing requirements directly. Instead RAN4 has to revisit these requirements once the measurement requirements in RRC CONNECTED state have been defined. 
· Proposal #1: Requirements on measurements and evaluation of serving cell have to be defined by RAN4 for Rel-13 EC UEs in RRC_IDLE state, and it is proposed that they are defined based on RRC_CONNECTED state requirements. 
Measurements of intra-frequency E-UTRAN cells:
The requirements on measurements of intra-frequency E-UTRAN cells in clause 4.2.2.3 of TS 36.133 require the UE to identify and perform measurements on the identified intra-frequency cells. In addition UE shall be able to evaluate the newly detected cell using reselection criteria. Our view is that these requirements can be reused directly from legacy requirements. The Rel-13 EC UEs shall be able to identify new intra-frequency cells and perform RSRP/RSRQ measurements of the identified cells in the same way as legacy UEs. The characteristics of Rel-13 UEs should not change this UE behaviour. However, the values of different parameters (such as Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra) may need to be extended for enhanced coverage case. It is therefore proposed to revisit these values once measurement period and cell search requirement in RRC_CONNECTED state has been defined.
· Proposal #2: RAN4 needs to discuss if values in Table 4.2.2.3-1 are still applicable or whether they need to be extended for Rel-13 EC UEs in RRC_IDLE state. It is proposed that this can be done based on RRC_CONNECTED state requirements on measurement period and cell search time.   
2.1.1.2 Cell search
In RRC IDLE state the UE shall carry out cell search procedure in the same way as in existing procedure, meaning that the same requirements shall apply. There is no need to introduce any gaps in IDLE state as in CONNECTED state since the UE can retune its receiver anywhere in IDLE state. However, it is important to make sure that retuning is done such that reception of paging messages and system information are not affected. Thus the UE could for example retune during DRX OFF durations. 

2.1.1.3 Other impact on RRC_IDLE state requirements

	4.2.2.6 Evaluation of cell re-selection criteria 

	No impact expected

	4.2.2.7 Maximum interruption in paging reception 


	No impact expected

	4.2.2.9
UE measurement capability


	No impact expected

	4.2.2.9a
UE measurement capability (Increased UE carrier monitoring)


	Not applicable

	4.2.2.10
Reselection to CSG cells


	No impact expected

	4.2.2.10.1
Reselection from a non CSG to an inter-frequency CSG cell


	Not applicable

	4.2.2.10.2
Reselection from a non CSG to an inter-RAT UTRAN FDD CSG cell


	Not applicable


3 Conclusion
In this paper we provide our view on RRM requirements for Rel-13 MTC UEs under enhanced coverage in RRC_IDLE state. It has been observed that most of the IDLE state requirements are not impacted, but it is observed that some IDLE mode requirements may depend on CONNECTED mode requirements. Thus we make the following proposals:

· Proposal #1: Requirements on measurements and evaluation of serving cell have to be defined by RAN4 for Rel-13 EC UEs in RRC_IDLE state, and it is proposed that they are defined based on RRC_CONNECTED state requirements. 
· Proposal #2: RAN4 needs to discuss if values in Table 4.2.2.3-1 are still applicable or whether they need to be extended for Rel-13 EC UEs in RRC_IDLE state. It is proposed that this can be done based on RRC_CONNECTED state requirements on measurement period and cell search time.   
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