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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 simulation assumptions for OOS and IS covering CE modes A and B are shown in table 1 and table 2 respectively.
Table 1: Proposal for M-PDCCH transmission parameters for in-sync (IS)
	Parameter
	Value for CE Mode A
	Value for CE Mode B

	DCI format
	M-PDCCH order for (PRACH transmission) 

Note that the contents are under discussion.
	M-PDCCH order for (PRACH transmission) 

Note that the contents are under discussion.

	System Bandwidth
	10 MHz
	10 MHz

	Channel model
	AWGN

ETU30

EPA5
	AWGN

ETU1

EPA1

	Antenna configuration: 2 cases
	1x1 and 2x1
	1x1 and 2x1

	Antenna correlation
	Low
	Low

	Repetition level
	{2, 4}
	{64, 128}

	Aggregation level (ECCE)
	{4 , 8, 16}
	{8, 16, 24}

	Starting OFDM symbols
	2 
	2 

	DRX
	OFF
	OFF

	Frequency hopping
	OFF
	OFF

	M-PDCCH starting subframe periodicity
	FFS
	FFS

	Number of PRB pairs for M-PDCCH
	2 or 4 depending on aggregatin level. 
	4 or 2+4 depending on aggregatin level. 

	Transmission type configured to UE for M-PDCCH
	Localised
	Localised

	DMRS scrambling sequence initialisation parameter for UE-SS
	PCID=1
	PCID=1


Table 2: Proposal for M-PDCCH transmission parameters for out-of-sync (OOS)
	Parameters
	Value for CE mode A
	Value for CE mode B

	DCI format
	M1A for CE Mode A

M1B for CE mode B 

Note that the contents are under discussion.
	M1A for CE Mode A

M1B for CE mode B 

Note that the contents are under discussion.

	Sysem bandwidth
	10 MHz
	10 MHz

	Channel model
	AWGN

ETU30

EPA5
	AWGN

ETU1

EPA1

	Antenna configuration: 2 cases
	1x1 and 2x1
	1x1 and 2x1

	Antenna correlation
	Low
	Low

	Number of repetions
	{2, 4}
	{64, 128}

	Aggregation level (ECCE)
	{4 , 8, 16}
	{8, 16, 24}

	Starting OFDM symbols
	2 
	2 

	DRX
	OFF
	OFF

	Frequency hopping
	OFF
	OFF

	M-PDCCH starting subframe periodicity
	FFS
	FFS

	Number of PRB pairs for M-PDCCH
	2 or 4 depending on aggregatin level.
	4 or 2+4 depending on aggregatin level.

	Transmission type configured to UE for M-PDCCH
	Localised
	Localised

	DMRS scrambling sequence initialisation parameter for UE-SS
	PCID=1
	PCID=1

	M-PDCCH starting subframe periodicity
	FFS
	FFS


Note: other aggregation levels and reptions are not precluded.

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: aggregation level (CCE) and Repetition level (R), SNR levels for Qin/Qout 
· For OOS: aggregation level (CCE), and Repetition level (R), SNR levels for Qin/Qout 
Note: Companies are also encouraged to discusse the RLM requirements including L1 in-sync and out-of-sync evaluation periods based on the simulation evaluation results.
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