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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 simulation results were collected from interested companies during the RAN4 #74bis meeting in [2].  Offline discussions at that meeting contributed further results, and a CR was approved [3].
This paper reviews the proposed SNR points against the companies’ simulation results to quantify the total implementation margin between simulation and the proposed requirements.

2
Discussion
Simulation results without impairments (from [2]):
Table 1: Simulation results without impairments

	
	
	
	
	
	
	

	
	Company
	Huawei, HiSilicon
	Intel
	MediaTek
	Nokia
	Qualcomm
	Ericsson

	PDSCH
	TM2 FD/HD-FDD 1/2 16QAM
	7.30
	7.2
	7.60
	6.60
	6.70
	6.33

	
	TM2 TDD 1/2 16QAM
	7.10
	6.7
	7.13
	6.70
	6.70
	6.56

	
	TM4 FD/HD-FDD 1/2 64QAM
	11.00
	10.8
	11.27
	10.70
	10.80
	10.01

	
	TM4 TDD 1/2 64QAM
	10.70
	10.4
	10.90
	10.90
	10.20
	10.37

	
	TM9 FD/HD-FDD 1/3 QPSK
	3.10
	2.9
	2.32
	3.20
	3.40
	1.70

	
	TM9 TDD 1/3 QPSK
	2.70
	2.4
	2.03
	3.30
	3.20
	2.14

	PHICH
	FD/HD-FDD 2x1 EPA5 low
	6.2
	7.3
	7.1
	 
	6.5
	7.25

	
	TDD 2x1 EPA5 low
	6.2
	 
	7.1
	 
	6.7
	7.5

	PBCH
	FD/HD-FDD 2x1 EPA5 low
	-3.5
	-2.2
	-3.5
	 
	 
	-3

	
	TDD 2x1 EPA5 low
	-3.5
	 
	-3.9
	 
	 
	-3


Simulation results with impairments (from [2] and offline discussions):

Table 2: Simulation results with impairments

	
	Company
	Huawei, HiSilicon
	Intel
	MediaTek
	Nokia
	Qualcomm
	Ericsson

	PDSCH
	TM2 FD/HD-FDD 1/2 16QAM
	8.80
	9.20
	8.60
	 
	8.70
	7.33

	
	TM2 TDD 1/2 16QAM
	8.60
	8.70
	8.13
	 
	8.70
	7.56

	
	TM4 FD/HD-FDD 1/2 64QAM
	12.50
	13.30
	12.27
	 
	13.30
	11.01

	
	TM4 TDD 1/2 64QAM
	12.20
	12.90
	11.90
	 
	12.70
	11.37

	
	TM9 FD/HD-FDD 1/3 QPSK
	4.60
	4.40
	3.32
	 
	5.10
	2.70

	
	TM9 TDD 1/3 QPSK
	4.20
	3.90
	3.03
	 
	4.90
	3.14

	PHICH
	FD/HD-FDD 2x1 EPA5 low
	7.7
	8.8
	8.1
	 
	8.7
	8.25

	
	TDD 2x1 EPA5 low
	7.7
	 
	8.1
	 
	8.9
	8.5

	PBCH
	FD/HD-FDD 2x1 EPA5 low
	-1.5
	-0.2
	-2.5
	 
	 
	-2

	
	TDD 2x1 EPA5 low
	-1.5
	 
	-2.9
	 
	 
	-2


Proposed SNR and comparison with original company simulation results:
Table 3: Proposed SNR compared with simulation results

	
	Company
	Proposed margin
	Proposed SNR
	Delta vs. sim (Table 1)

	PDSCH
	TM2 FD/HD-FDD 1/2 16QAM
	0.50
	9.0
	2.07

	
	TM2 TDD 1/2 16QAM
	0.50
	8.8
	2.02

	
	TM4 FD/HD-FDD 1/2 64QAM
	0.80
	13.3
	2.51

	
	TM4 TDD 1/2 64QAM
	0.80
	13.0
	2.44

	
	TM9 FD/HD-FDD 1/3 QPSK
	0.50
	4.5
	1.75

	
	TM9 TDD 1/3 QPSK
	0.50
	4.3
	1.71

	PHICH
	FD/HD-FDD 2x1 EPA5 low
	0.30
	8.6
	1.74

	
	TDD 2x1 EPA5 low
	0.30
	8.6
	1.73

	PBCH
	FD/HD-FDD 2x1 EPA5 low
	0.30
	-1.3
	1.80

	
	TDD 2x1 EPA5 low
	0.30
	-1.8
	1.63


This comparison represents the total margin between the RAN4 performance requirement and an actual implementation.
Observation 1: the two 64QAM requirements should be aligned in terms of the total margin they represent relative to the non-impaired results collected from all companies; currently the proposed TDD requirement is slightly stricter than the FDD.
Observation 2: the two PBCH requirements should be aligned in terms of the total margin they represent relative to the non-impaired results collected from all companies; currently the proposed TDD requirement is slightly stricter than the FDD.
3
Conclusions
This paper reviewed the proposed SNR points against the companies’ simulation results to quantify the total implementation margin between simulation and the proposed requirements.  The following observations have been made:

Observation 1: the two 64QAM requirements should be aligned in terms of the total margin they represent relative to the non-impaired results collected from all companies; currently the proposed TDD requirement is slightly stricter than the FDD.

Observation 2: the two PBCH requirements should be aligned in terms of the total margin they represent relative to the non-impaired results collected from all companies; currently the proposed TDD requirement is slightly stricter than the FDD.
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