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1
Introduction
Discussions in the Rel-13 NB-IoT WI [1] regarding radio link monitoring (RLM) performance requirements have focused on the RLM test procedure, simulation alignment, and derivation of the Qin/Qout points [2].
This paper shares Intel’s input to the discussion.
2
Discussion
The simulation parameters for RLM are given in Tables 1 and 2 below.
Table 1: NPDCCH transmission parameters for RLM

	Attribute
	Out-of-sync
	In-sync

	DCI format
	Format N1
	Format N1 

	Number of information bits
	22 bits
	22 bits

	System Bandwidth
	200kHz
	200kHz

	Antenna configuration
	2x1
	2x1 

	Maximum NPDCCH Repetition level
	RmaxNote1
	Rmax/[4] Note1

	Aggregation level
	2
	2

	DRX
	OFF
	OFF

	Deployment mode
	 In-band
	 In-band

	NOTE 1:    Rmax is a configurable parameter defined in TS 36.331.


Table 2: Additional NPDCCH simulation parameters for RLM

	Parameter
	Unit
	Value

	Number of transmitter antennas
	 
	2

	Channel bandwidth
	kHz
	180

	Aggregation level
	NCCE
	2

	DCI Format
	 
	N1

	Cell ID
	 
	0

	Payload (without CRC)
	Bits
	23

	Deployment mode
	
	In-band

	Propagation condition
	
	EPA5

	Number of NRS ports
	
	2


The following impairments were assumed for these simulations:
1. Puncturing of one subcarrier near the center of the PRB to emulate the interference due to the DC subcarrier

2. A starting frequency offset of 100 Hz was assumed

3. An RF impairment margin was included in the reported simulation results
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Figure 1: NPDCCH simulation results for in-sync, with impairments

NOTE: simulation results for the out-of sync threshold are ongoing
3
References
[1] RP-152284, “Revised WI: Narrowband IoT,” Huawei, 3GPP RAN #70, December 2015

[2] R4-79AH-0287, “WF on NB-IoT Radio Link Monitoring Performance Test Procedure,” Qualcomm Incorporated, Ericsson, Huawei, HiSilicon, 3GPP RAN4 #79AH, June 2016

