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1.
Introduction
The Low-Cost MTC Work Item [1] defines a type of user equipment with the following characteristics:
1. 1 receive antenna

2. Downlink and uplink maximum TBS size of 1000 bits

3. Reduced data bandwidth to 1.4 MHz (or 6 RBs)

During the RAN4 #70bis meeting a paper was presented with a proposed set of fixed reference channels (FRCs) and the associated simulation results [2].  In this paper we propose a different set of FRCs that is more closely aligned with the existing definitions in [3] and attach the associated simulation results.
2.
Discussion
The FRCs proposed in [2] are listed in Table 1 below.
Table 1: FRC recommendation from [2]
	# CRS Ports
	Modulation and Coding Rate
	TBS
	#RB
	MCS

	1
	QPSK 1/3
	504
	6
	5

	1
	16QAM 1/2
	840
	3
	15

	1
	64QAM 3/4
	616
	1
	27

	2
	QPSK 1/3
	504
	6
	5

	2
	16QAM 1/2
	744
	3
	14

	4
	QPSK 1/3
	504
	6
	5


Simulated PDSCH performance for the # CRS Ports = 1 case are shown in Figure 1 below.
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Figure 1: TM1 simulation results with FRC set proposed in [2]
Considering the existing FRCs in A.3.3.1 and A.3.3.2, we observe that the 16QAM and 64QAM FRCs proposed in [2] are not well aligned.  Table 2 below proposes an FRC set based on the existing channels defined in TS36.101.
Table 2: FRC proposal based on existing definitions in [3]
	# CRS Ports
	FRC Basis
	Modulation and Coding Rate
	TBS
	#RB
	MCS

	1
	R.2
	QPSK 1/3
	504
	6
	5

	1
	R.3
	16QAM 1/2
	744
	3
	14

	1
	R.7
	64QAM 3/4
	584
	1
	26

	2
	R.10
	QPSK 1/3
	504
	6
	5

	2
	R.11
	16QAM 1/2
	744
	3
	14

	4
	R.13
	QPSK 1/3
	504
	6
	5


Figures 2 through 4 illustrate the PDSCH performance in the EVA-5Hz/Low channel model for the cases of #CRS ports 1, 2, and 4, respectively.  The simulation assumptions are listed in Table 3 below.
Table 3: Simulation assumptions

	# CRS Ports
	RS type
	Ant Cfg1
	CFI
	MCS/RB
	Sys BW
	Frame pattern
	PRB Alloc

	1
	Cell-specific
	1x1, 1x2
	2
	Table 2
	10 MHz
	SF0 & SF5 OFF
	Localized

	2
	Cell-specific
	2x1, 2x2
	2
	Table 2
	10 MHz
	SF0 & SF5 OFF
	Localized

	4
	Cell-specific
	4x1, 4x2
	2
	Table 2
	10 MHz
	SF0 & SF5 OFF
	Localized


Note 1: the 2-receiver test cases are presented for reference only
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Figure 2: TM1 simulation results with FRC set proposed in this paper
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Figure 3: TM2 simulation results with FRC set proposed in this paper
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Figure 4: TM2 (4 CRS ports) simulation results with FRC set proposed in this paper

2.
Proposal
In the interest of aligning the LC-MTC demodulation test cases with the existing methodology in TS36.101, it is proposed to consider the FRC set defined in Table 2 for LC-MTC cell-specific CRS PDSCH demodulation tests.
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