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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

Two way forward documents [2], [3] have defined the simulation assumptions associated with the PDSCH test.  This paper shares initial FDD PDSCH demodulation test simulation results based on these agreements.

2.
Discussion
The way forward on LC-MTC demodulation test parameters in [2] 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:
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Figure 1: LC-MTC PDSCH demodulation test frame patterns: a) HD-FDD, b) FD-FDD
Tables 1 through 3 below summarize the two sets of FRC proposals under consideration.  Aspects of the FRC options that were identified as FFS have not been included.
Table 1: FRC option 1

	# CRS Ports
	MCS Label
	TM
	#RB
	MCS
	TBS

	2
	QPSK 1/3
	2
	11
	5
	968

	2
	64QAM 1/2
	4 1L
	1
	21
	408


Table 2: FRC option 2
	# CRS Ports
	MCS Label
	TM
	#RB
	MCS
	TBS

	2
	QPSK 1/3
	4 1L
	6
	5
	504

	2
	16QAM 1/2
	2
	3
	14
	744


The simulation assumptions are listed in Table 3 below.
Table 3: 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 1
	See [3]
	EPA5 Low


NOTE 1: the 2-receiver test cases are presented for reference only
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 2: Simulation results, FDD option 1
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Figure 3: Simulation results, FDD option 2
A summary of simulation results are collected in Table 4 and Table 5 below.
Table 4: Summary of PDSCH results
	       test case
	50%
	70%
	95%
	avg delta

	TM2 opt1
	         2x2 FDD
	-4.84
	-3.21
	-0.03
	 

	 
	         2x1 FDD
	-1.91
	-0.04
	4.74
	-3.55

	TM4 opt1
	         2x2 FDD
	7.43
	9.48
	12.96
	 

	 
	         2x1 FDD
	10.59
	12.76
	N/A
	-3.22

	TM4 opt2
	         2x2 FDD
	-4.9
	-3.27
	-0.06
	 

	 
	         2x1 FDD
	-1.86
	0.17
	4.94
	-3.75

	TM2 opt2
	         2x2 FDD
	1.64
	3.5
	7.52
	 

	 
	         2x1 FDD
	4.87
	7.95
	12.53
	-4.17


Observations:

1. The TM4 option 1 2x1 test case did not converge on the 95% throughput point over the given SNR range, and this test point was not considered in calculating the average delta
2. The average impact of removing one receiver ranges from 3.22 to 4.17 dB across all test cases

3. The TM2 option 1 test case (with 11 RBs allocated) may require a re-definition for a potential Rel-13 LC-MTC requirement, where the reduction of bandwidth to 1.4 MHz is anticipated for all channels; from this perspective, option 2 may be more preferable to option 1
4. In terms of expected field operating conditions of LC-MTC devices, it is anticipated that LC-MTC devices near the cell edge may receive TM2 PDSCH transmissions, and it may be beneficial to revisit the FRCs for option 2
2.
Proposal
Proposal 1: The TM2 option 1 test case (with 11 RBs allocated) may require a re-definition for a potential Rel-13 LC-MTC requirement, where the reduction of bandwidth to 1.4 MHz is anticipated for all channels; from this perspective, option 2 may be more preferable to option 1.

Proposal 2:  In terms of expected field operating conditions of LC-MTC devices, it is anticipated that LC-MTC devices near the cell edge may receive TM2 PDSCH transmissions, and it may be beneficial to revisit the FRCs for option 2.
3.
References
[1] RP-130848, “New WI: Low cost & enhanced coverage MTC UE for LTE,” Vodafone, 3GPP, June 2013
[2] R4-145362, “Way forward on MTC demodulation and CSI test,” Huawei, HiSilicon, 3GPP, August 2014
[3] R4-146632, “WF on LC-MTC demod and CSI tests,” Ericsson, MediaTek, Qualcomm, Huawei, Intel, 3GPP, September 2014
4

