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1. Introduction
In last RAN4 meeting, the RRM requirement for non-BL/CE UE was discussed and the WF[1] was approved. Some of the agreements in WF[1] are duplicated as below,

	· RAN4 shall specify RRM requirements for all UE Cat-L supporting CE in Rel-13.

· With the exception of the RRM requirements listed below, existing RRM requirements defined for UE cat-M1 in Rel-13 can be reused for UE Cat-L according to its CE Mode capability:

· Radio link monitoring (RLM),

· SI acquisition time i.e. requirements involving time to acquire MIB and/or SIB1-BR 

· RSRP and RSRQ measurement accuracies

· RAN4 is to further investigate the above requirements under CE for UE Cat-L assuming 2Rx i.e.

· RLM,

· SI acquisition time (i.e. MIB and/or SIB1-BR)

· RSRP/RSRQ accuracies


In this contribution, we propose a simulation assumption for RLM for non-BL/CE UE for simulation evaluation.
2. Simulation assumption for RLM
The simulation assumption for eMTC RLM was endorsed in RAN4-77AH meeting [2], and one single simulation assumption table is used for both In-Sync and Out-Of-Sync evaluation. However in the current eMTC RLM requirements, some of the parameters were different for IS and OOS, e.g. repetition level, aggregation level and so on. Thus, in this simulation assumption for non-BL/CE UE RLM, we propose to use different tables for IS and OOS evaluation. Based on the agreements in WF[1], 2 Rx is adopted in this simulation assumption.
Table 1: Proposal for M-PDCCH transmission parameters for out-of-sync (OOS)
	Parameter
	Value for CE Mode A
	Value for CE Mode B

	DCI format
	DCI format  6-1A


	DCI format  6-1B

.

	System Bandwidth
	10 MHz
	10 MHz

	Channel model
	AWGN

ETU30

EPA5
	AWGN

ETU1

EPA1

	Antenna configuration: 2 cases
	1x2 and 2x2
	1x2 and 2x2

	Number of information bits 
	FDD: 28 

TDD: 31 
	FDD: 18 

TDD: 18

	Antenna correlation
	Low
	Low

	Repetition level
	{2, 4}
	{64, 128, 256}



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

	Starting OFDM symbols
	2 
	2 

	DRX
	OFF
	OFF

	Frequency hopping
	OFF
	OFF

	Number of PRB pairs for M-PDCCH
	2 for Aggregation level ={4,8}

4 for Aggregation level ={4,8,16}


	4 for Aggregation level ={8,16} 

2+4 for Aggregation level =24 



	Transmission type configured to UE for M-PDCCH
	Distributed
	Distributed

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

	UE timing error
	0 us
	0 us

	UE frequency error
	50 Hz
	100 Hz


Table 2: Proposal for M-PDCCH transmission parameters for in-sync (IS)
	Parameter
	Value for CE Mode A
	Value for CE Mode B

	DCI format
	DCI format  6-1A


	DCI format  6-1B

.

	System Bandwidth
	10 MHz
	10 MHz

	Channel model
	AWGN

ETU30

EPA5
	AWGN

ETU1

EPA1

	Antenna configuration: 2 cases
	1x2 and 2x2
	1x2 and 2x2

	Number of information bits 
	FDD: 28 

TDD: 31 
	FDD: 18 

TDD: 18

	Antenna correlation
	Low
	Low

	Repetition level
	{2}
	{32, 64, 128}



	Aggregation level (ECCE)
	{2，4}
	{2，4，8}

	Starting OFDM symbols
	2 
	2 

	DRX
	OFF
	OFF

	Frequency hopping
	OFF
	OFF

	Number of PRB pairs for M-PDCCH
	2 for Aggregation level ={2}

4 for Aggregation level ={2, 4}


	4 for Aggregation level ={2,4} 

2+4 for Aggregation level = 8 



	Transmission type configured to UE for M-PDCCH
	Distributed
	Distributed

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

	UE timing error
	0 us
	0 us

	UE frequency error
	50 Hz
	100 Hz


Note: other aggregation levels and repetitions 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 discuss the RLM requirements including L1 in-sync and out-of-sync evaluation periods based on the simulation evaluation results.

4. Conclusions

In this contribution, we propose a simulation assumption for RLM for non-BL/CE UE for simulation evaluation.
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