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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 RF chain

2. 1000 bits TBS for unicast

Three proposals for potential PDSCH test FRCs have been presented in [3], [4], and [6].  Potential PDSCH test scheduling considerations were summarized in [5].  An additional proposal for defining demodulation test parameters and associated FRCs was presented during the RAN4 #72 meeting in [6].  A way forward was approved capturing some aspects of the demodulation test in [7].

This paper shares initial FDD PDSCH demodulation test simulation results based on FRCs proposed in [4] and [6] as well as the agreements captured in [7].

2.
Discussion
The way forward on LC-MTC demodulation test parameters in [6] captured the group’s agreement on the scheduling frame pattern for the demodulation test.  The HD-FDD and FD-FDD scheduling frame patterns are shown in Figure 1 below:

a)[image: image1.emf]0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

...

40 ms pattern period

n

Legend: 

Downlink SF

n

Uplink SF

n

Switching gap (or not scheduled)

PSS

BCH

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

BCH

 
b)[image: image2.emf]0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

... ...

40 ms pattern period

n

Legend: 

Downlink SF

n

not scheduled

PSS

BCH

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

PSS

SSS

BCH


Figure 1: LC-MTC PDSCH demodulation test frame patterns: a) HD-FDD, b) FD-FDD
Tables 1 through 3 below summarize the three existing FRC proposals (Qualcomm, Intel, Huawei).

Table 1: FRC proposal 1 [Qualcomm, 3]

	# CRS Ports
	MCS Label
	#RB
	MCS
	TBS

	1
	QPSK 1/3
	6
	5
	504

	1
	16QAM 1/2
	3
	15
	840

	1
	64QAM 3/4
	1
	27
	616

	2
	QPSK 1/3
	6
	5
	504

	2
	16QAM 1/2
	3
	14
	744

	4
	QPSK 1/3
	6
	5
	504


Table 2: FRC proposal 2 [Intel, 4]
	# CRS Ports
	MCS Label
	#RB
	MCS
	TBS

	1
	QPSK 1/3
	6
	5
	504

	1
	16QAM 1/2
	3
	14
	744

	1
	64QAM 3/4
	1
	26
	584

	2
	QPSK 1/3
	6
	5
	504

	2
	16QAM 1/2
	3
	14
	744

	4
	QPSK 1/3
	6
	5
	504


Table 3: FRC proposal 3 [Huawei, 6]

	# CRS Ports
	MCS Label
	#RB
	MCS
	TBS

	1
	QPSK 1/3
	11
	5
	504

	1
	16QAM 1/2
	4
	14
	744

	1
	64QAM 3/4
	1
	26
	584

	2
	QPSK 1/3
	11
	5
	504

	2
	16QAM 1/2
	4
	14
	744

	4
	QPSK 1/3
	11
	5
	504


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

	1
	Cell-specific
	1x1, 1x2
	2
	Table 3
	10 MHz
	Figure 1
	Localized

	2
	Cell-specific
	2x1, 2x2
	2
	Table 3
	10 MHz
	Figure 1
	Localized

	4
	Cell-specific
	4x1, 4x2
	2
	Table 3
	10 MHz
	Figure 1
	Localized


NOTE 1: the 2-receiver test cases are presented for reference only
The TM1 simulation results for the EPA-5Hz Low channel model are shown in Figure 2 below.
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Figure 2: TM1 (1 CRS port) simulation results
The TM2 with 2 CRS ports simulation results for the EPA-5Hz Low/Low channel model are shown in Figure 3 below.
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Figure 3: TM2 (2 CRS ports) simulation results

The TM2 with 4 CRS ports simulation results for the EPA-5Hz Low/Low channel model are shown in Figure 4 below.
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Figure 4: TM2 (4 CRS ports) simulation results
Using the simulation results with the FRCs proposed by Intel in a previously presented contribution [4], a summary of TM1 and 2-port TM2 results is illustrated in Table 5 below.
Table 5: Summary of PDSCH results with FRC option 1 [Intel, 3]

	      test case
	50%
	70%
	95%
	      test case
	50%
	70%
	95%
	avg delta

	1x1 MCS5 nRB=6
	-1.0
	2.4
	11.7
	1x2 MCS5 nRB=6
	-5.0
	-2.5
	3.0
	6.3

	1x1 MCS14 nRB=3
	5.4
	9.2
	17.4
	1x2 MCS14 nRB=3
	1.5
	4.5
	10.3
	5.5

	1x1 MCS26 nRB=1
	13.4
	17.3
	N/A
	1x2 MCS26 nRB=1
	11.0
	14.3
	N/A
	2.7

	2x1 MCS5 nRB=6
	-2.1
	0.7
	6.1
	2x2 MCS5 nRB=6
	-5.3
	-3.3
	0.5
	4.4

	2x1 MCS14 nRB=3
	4.8
	7.7
	13.7
	2x2 MCS14 nRB=3
	1.3
	4.1
	8.0
	4.4


Using the simulation results presented in this paper, a summary of TM1, 2-port TM2, and 4-port TM2 results is illustrated in Table 6 below.

Table 6: Summary of PDSCH results with FRC option 2 [Huawei, 5]

	       test case
	50%
	70%
	95%
	       test case
	50%
	70%
	95%
	avg delta

	1x1 MCS5 nRB=11
	-0.9
	2.4
	11.0
	1x2 MCS5 nRB=11
	-4.9
	-2.3
	2.6
	6.1

	1x1 MCS14 nRB=4
	5.4
	9.2
	18.4
	1x2 MCS14 nRB=4
	1.5
	4.4
	11.0
	5.7

	1x1 MCS27 nRB=1
	15.6
	20.1
	N/A
	1x2 MCS27 nRB=1
	12.1
	15.1
	N/A
	4.4

	2x1 MCS5 nRB=11
	-2.0
	0.5
	5.9
	2x2 MCS5 nRB=11
	-5.0
	-3.2
	0.4
	4.2

	2x1 MCS14 nRB=4
	4.7
	7.9
	13.8
	2x2 MCS14 nRB=4
	 1.4
	4.1
	7.7
	4.5

	4x1 MCS5 nRB=11
	-4.5
	-2.2
	1.5
	4x2 MCS5 nRB=11
	-7.4
	-5.7
	-3.2
	3.8


Observations:

· The 64QAM test case (with either FRC proposal) did not reach peak throughput for SNR values < 25 dB; this may pose complications for an actual implementation of this test with measurement equipment

· The performance differences between the single-receiver and dual-receiver test cases range from 3.8 to 6.1 dB

2.
Proposal
It is proposed to reach agreement on an FRC for the LC-MTC PDSCH demodulation test.
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