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1.
Introduction
The effort to define demodulation performance requirements for low-cost machine type communication (LC-MTC) UEs [1] has been ongoing in RAN4.  A number of way forward documents have been agreed that define the scope of the tests and the associated parameters [2], [3], [4], [5].  This paper collects Intel’s FDD PBCH, PHICH, and PDSCH demodulation test simulation results based on these agreements.

2.
Discussion
2.1
PBCH Demodulation

The simulation assumptions for the PBCH demodulation test are given in Table 1 below.
Table 1: PBCH simulation assumptions

	# CRS Ports
	RS type
	Ant Cfg
	Sys BW
	FRC
	Channel Model

	2
	Cell-specific
	2x1, 2x2
	1.4 MHz
	R.22
	EPA5 Low



NOTE 1: the 2-receiver test cases are presented for reference only

The simulation results are shown in Figure 1 below.
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Figure 1: LC-MTC FDD PBCH test simulation results

The SNR required to reach 0.1% Pm-pch is:
· -0.2 dB for the 2x1 case

· -6.6 dB for the 2x2 case

2.2
PHICH Demodulation

The simulation assumptions for the PHICH demodulation test are given in Table 2 below.
Table 2: PHICH simulation assumptions

	Ant Cfg
	Sys BW
	FRC
	Channel Model

	2x1, 2x2
	10 MHz
	R.19
	EPA5 Low



NOTE 1: the 2-receiver test cases are presented for reference only

The simulation results are shown in Figure 2 below.
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Figure 2: LC-MTC FDD PHICH test simulation results

The SNR required to reach 0.1% Pm-an is:

· 7.3 dB for the 2x1 case

· 2.0 dB for the 2x2 case

2.3
PDSCH Demodulation
The HD-FDD and FD-FDD scheduling frame patterns are shown in Figure 1 below:
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Figure 3: LC-MTC PDSCH demodulation test frame patterns: a) HD-FDD, b) FD-FDD

Table 3 below summarizes the agreed FRCs.
Table 3: PDSCH FRCs
	
	TM
	Modulation
	TBS
	RB
	DCI format
	Allocation type

	FDD and 

TDD normal SF
	TM2
	16QAM
	744
	3
	1A
	Type 0

	
	TM4 single
	64QAM
	408
	1
	2
	Type 1

	
	TM9 single
	QPSK
	504
	6
	2C
	Type 0

	TDD special SF
	TM2
	16QAM
	440
	3
	1A
	Type 0

	
	TM4 single
	64QAM
	280
	1
	2
	Type 1

	
	TM9 single
	QPSK
	256
	6
	2C
	Type 0


The simulation assumptions are listed in Table 4 below.
Table 4: Simulation assumptions

	# CRS Ports
	RS type
	Ant Cfg
	CFI
	MCS/RB
	Sys BW
	Frame pattern
	PRB Allocation
	Channel Model

	2
	Cell-specific
	2x1, 2x2
	2
	Table 3
	10 MHz
	Figure 3
	Not assigned to center 6 PRBs
	EPA5 Low


NOTE 1: the 2-receiver test cases are presented for reference only
All simulation results are shown in Figure 4 below.
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Figure 4: LC-MTC FDD PDSCH demodulation test simulation results
Table 5 below summarizes the results.

Table 5: Summary of LC-MTC FDD PDSCH results
	       test case
	SNR@70%
	1rx delta

	TM9 QPSK
	         2x2 FDD
	-1.6
	 

	 
	         2x1 FDD
	0.3
	1.9

	TM2 16QAM
	         2x2 FDD
	3.5
	 

	 
	         2x1 FDD
	7.3
	3.8

	TM4 64QAM
	         2x2 FDD
	9.5
	 

	 
	         2x1 FDD
	12.9
	3.4


3.
Proposal
Proposal 1: It is proposed to consider the simulation results provided in this paper for the development of demodulation performance requirements for LC-MTC UEs.
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