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In this contribution, we provide simulation results for OOS and IS evaluation of RLM for NR in less than 5 MHz bandwidth. 
Discussion
[bookmark: _Toc5952573]In last meeting, following PDCCH parameters are agreed for RLM or BFD OOS and IS.
Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation for [less than 5MHz UE]
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	3MHz (15 PRBs)
	5MHz (20 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]
	[3]

	Aggregation level (CCE)
	[4]
	[8]
	[8]

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (PRBs)
	12
	15
	20

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed
	Non-Distributed and Distributed
	Distributed




Table 8.1.2.1-4: PDCCH transmission parameters for in-sync evaluation for [less than 5MHz UE]

	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	3MHz (15 PRBs)
	5MHz (20 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]
	[3]

	Aggregation level (CCE)
	[2]
	[4]
	[4]

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	12
	15
	20

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed
	Non-Distributed and Distributed
	Distributed



We have performed following set of simulations based on the above assumptions and the simulation parameters agreed during the core part of the discussion. 
Out of sync simulations:
· 12 PRB interleaved with TDL-C and above OOS parameters
· 15 PRB interleaved with TDL-C and above OOS parameters
· 15 PRB non-interleaved with TDL-C and above OOS parameters
· 20 PRB interleaved with TDL-C and above OOS parameters
· 12 PRB interleaved with HST and above OOS parameters

In sync simulations:
· 12 PRB interleaved with TDL-C and above IS parameters
· 15 PRB interleaved with TDL-C and above IS parameters
· 15 PRB non-interleaved with TDL-C and above IS parameters
· 20 PRB interleaved with TDL-C and above IS parameters
· 12 PRB interleaved with HST and above IS parameters

We present results in the following table for relevant simulation assumption.
Simulation Assumption: 
PDCCH BW: 12 PRBs, Number of CORESET symbols: 2; Carrier freq.: 900 MHz; CORESET bandwidth 12 PRBs and non-punctured and inter-leaved. Antenna config: 2*2, low.
Simulation Result:
	Scenario
	AL
	Channel
	OOS (with -4 dB adjustment to 10% BLER)
	SNR dB for 2% BLER In-Sync
	Difference between 
IS-OOS

	OOS
	8
	TDL-C 300ns 100 Hz
	-6.94
	
	10.04

	IS
	4
	TDL-C 300ns
100 Hz
	
	3.1
	



Simulation Assumption: 
PDCCH BW: 15 PRBs, Number of CORESET symbols: 3; Carrier freq.: 900 MHz; the CORESET is generated from 24-PRB CORESET 0 of which top 9 PRBs are punctured and inter-leaved, Antenna config: 2*2, low
Simulation Result:
	Scenario
	AL
	Channel
	OOS (with -4 dB adjustment to 10% BLER)
	SNR dB for 2% BLER In-Sync
	Difference between 
IS-OOS

	OOS
	8
	TDL-C 300ns 100 Hz
	-8.66
	
	7.8

	IS
	4
	TDL-C 300ns
100 Hz
	 
	-0.855
	



Simulation Assumption: 
PDCCH BW: 15 PRBs, Number of CORESET symbols: 3; Carrier freq.: 900 MHz; the CORESET is generated from 24-PRB CORESET 0 of which top 9 PRBs are punctured and non-inter-leaved, Antenna config: 2*2, low
Simulation Result:
	Scenario
	AL
	Channel
	OOS (with -4 dB adjustment to 10% BLER)
	SNR dB for 2% BLER In-Sync
	Difference between 
IS-OOS

	OOS
	8
	TDL-C 300ns 100 Hz
	-7,23
	
	2,86715

	IS
	4
	TDL-C 300ns
100 Hz
	 
	-4,36285
	



Simulation Assumption: 
PDCCH BW: 20 PRBs, Number of CORESET symbols: 3; Carrier freq.: 900 MHz; the CORESET is generated from 24-PRB CORESET 0 of which top 4 PRBs are punctured and inter-leaved, Antenna config: 2*2, low
Simulation Result:
	Scenario
	AL
	Channel
	OOS (with -4 dB adjustment to 10% BLER)
	SNR dB for 2% BLER In-Sync
	Difference between 
IS-OOS

	OOS
	8
	TDL-C 300ns 100 Hz
	-8,04762
	
	3,27125

	IS
	4
	TDL-C 300ns
100 Hz
	 
	-4,77637
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