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1. Introduction

Rel-13 MTC UEs have different characteristics compared to legacy UEs and Rel-12 category 0 UEs. In Rel-13 MTC, some new channels such as M-PDCCH have been introduced. This may affect the core RLM requirements since this channel is used for RLM. This paper proposes simulation assumptions to study impact on core RLM requirements for Rel-13 MTC UEs under normal and enhanced coverage. 

2. Link Simulation Assumptions  

The proposed assumptions for studying the RLM requirements for Rel-13 MTC UEs under enhanced coverage are based on earlier RAN4 work on RLM for Rel-12 category 0 UE [1]. 

The link simulations assumptions for OOS and IS are shown in table 1 and table 2 respectively.
Table 1: Proposal for M-PDCCH transmission parameters for in-sync
	Attribute
	Value

	DCI format
	1C
Note that RAN1 is still discussing the DCI format corresponding to DCI 1C.

	Bandwidth
	10 MHz

	Antenna configuration: 2 cases
	1x1 and 2x1

	Antenna correlation
	Low

	Channel model
	AWGN

Stationary:  ETU1 and EPA1

Mobile: ETU30 and EPA5



	Aggregation level (CCE)
	4 , 8

	Number of control OFDM symbols
	2 

	Ratio of M-PDCCH RE energy to average RS RE energy
	[1] dB for (1x1) antenna configuration
[1] dB for (2x1) antenna configuration

	DRX
	OFF

	L1 evaluation period: 2 cases
	100 ms, 200 ms, 800 ms

	Frequency hopping
	FFS

	Repetition level
	FFS

	Note 1:
DCI format X is defined in clause Y in TS 36.212. 
Note 2:
A hypothetical M-PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 2: Proposal for M-PDCCH transmission parameters for out-of-sync
	Attribute
	Value

	DCI format
	1A 
Note that RAN1 is still discussing the DCI format corresponding to DCI 1A.

	Bandwidth
	10 MHz

	Antenna configuration: 2 cases
	1x1 and 2x1

	Antenna correlation
	Low

	Channel model
	AWGN

Stationary:  ETU1 and EPA1

Mobile: ETU30 and EPA5



	Aggregation level (CCE)
	8 , 16

	Number of control OFDM symbols
	2 

	Ratio of M-PDCCH RE energy to average RS RE energy
	[4] dB for (1x1) antenna configuration
[4] for (2x1) antenna configuration

	DRX
	OFF

	L1 evaluation period: 2 cases
	200 ms, 400 ms, 800 ms

	Frequency hopping
	FFS

	Repetition level
	CE-mode B: x1, x2, x3, x4

	Note 1:
DCI format 1A is defined in clause 5.3.3.1.3 in TS 36.212.

Note 2:
A hypothetical M-PCFICH transmission corresponding to the number of control symbols shall be assumed.


3. Performance Metric
The aim of the simulation is to identify whether the following RLM parameters need to be changed and if so then to what extent:

· For IS: L1 evaluation period, aggregation level (CCE), Ratio of M-PDCCH RE energy to average RS RE energy
· For OOS: L1 evaluation period, Ratio of M-PDCCH RE energy to average RS RE energy
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