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1 Introduction
In this contribution, we investigate the impact of the following characteristics of low-cost MTC UEs on RRM/RLM requirements:

· Single RX antenna;

· Reduced TBS size with limit of 1000 bits, for DL and UL;

· Reduced PDSCH bandwidth to 6PRB (1.4MHz);

· Support of half duplex FDD as well as full duplex FDD and TDD operation.

2 RRM/RLM Requirements

Among the low-cost MTC UE characteristics, the major impact on the core RRM requirements will have the single RX antenna configuration and the support for half-duplex.

For low-cost MTC devices, single-RX chain is considered to reduce the complexity and thus the cost. Compared with regular LTE UE, 1Rx chain could reduce RF and baseband components in the design and thus could provide benefit in cost saving for MTC devices. All the current RRM requirements, however, are specified for 2 RXs and these requirements cannot be directly reused for 1 RX.
Half duplex FDD operation is another technique that can lower the cost of an MTC UE by simplifying the RF implementation. By not requiring simultaneous transmission and reception, a half-duplex FDD MTC UE does not require a duplexer.
It is suggested in [2] to define only intra-frequency RRM requirements in Rel-12. Below we summarize and analyse the RRM requirements for intra-frequency considering the above aspects.
· Intra-frequency RRC_IDLE state mobility

· This is still under discussion in RAN2. Therefore the need for the IDLE mode requirements are subject to RAN2 agreements.
· Intra-frequency RRC_CONNECTED state mobility

· Handover requirements
· The handover requirements comprise of RRC procedure delay and interruption time. The interruption time is not likely to be affected when a low cost UE accesses the target cell causing interruption on the old serving cell. Therefore for low-cost MTC UEs, the existing FDD-FDD handover requirements (i.e. interruption time and RRC procedure delay) are likely to apply. If needed some clarification can be done for half duplex FDD that existing FDD-FDD HO requirements also apply to half duplex FDD.  
· RRC connection mobility control
· RRC re-establishment, RA, RRC connection release with redirection

· The RA requirements are not likely to be affected by the low cost features. However, RRC re-establishment and RRC connection release with redirection are defined as a function of cell identification. Therefore they are likely to be affected and it is proposed to specify these requirements for low-cost MTC UEs.
· CSG proximity indication requirements

· No need of specifying these requirements for low-cost MTC UEs within this WI.
· Timing requirements

· UE transmit timing accuracy
· UE transmit timing is derived based on DL timing without any signal conditions, i.e. independent of Es/Iot. They are not likely to be may be an impacted due to 1 Rx or half duplex FDD.
· Timing advance accuracy
· This is also not likely to be impacted due to half duplex FDD or 1 Rx.
· RLM

· New requirements are needed for RLM for 1 RX and for half duplex FDD. For half duplex FDD, some conditions in terms of the number of available DL subframes for RLM might need to be specified.
· UE measurement requirements
· Intra-frequency measurements
· All the relevant intra-frequency measurement requirements need to be specified for low-cost MTC UEs.
· RSTD measurements

· No need in specifying these requirements for low-cost MTC UEs within this WI.
· UE measurement accuracy requirements
· Intra-frequency  RSRP and RSRQ measurements
· These requirements need to be specified for low-cost MTC UEs for 1 Rx. 
· UE Rx-Tx and RSTD measurements
· No need in specifying these requirements for low-cost MTC UEs within this WI

In the above, it is assumed that the requirements to be specified are for half duplex FDD with 1 RX and FDD with 1 Rx. In general, it is proposed to specify intra-frequency requirements that exist for legacy UEs but not for specific features (e.g., CA, MDT, eICIC/FeICIC, positioning, etc.).
3 Summary

The following have been proposed in this contribution:

· Proposal 1: Specify intra-frequency requirements that exist for legacy UEs but not for specific features (e.g., CA, MDT, eICIC/FeICIC, positioning, etc.)
· Proposal 2: Specify the following intra-frequency requirements for low-cost UEs with 1 Rx and supporting half duplex FDD:

	Requirements
	Comment

	Intra-frequency RRC_IDLE state mobility
	FFS, subject to the RAN2 decision

	Intra-frequency RRC_CONNECTED state mobility (handover)
	Clarify that the same requirements apply

	RRC re-establishment
	

	RRC connection release with redirection
	

	RLM
	

	Intra-frequency measurement requirements
	

	Intra-frequency measurement accuracy requirements (RSRP, RSRQ)
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