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1 Introduction
For PBCH, PHICH and PDSCH demodulation tests, the parameters have been agreed in the way forward documents [1], [2] and [3]. Based on the agreed parameters, this paper provides the link level simulation results for PBCH, PHICH and PDSCH demodulation tests.

2
Previous agreements
The agreements in the way forward documents are: 
· Demodulation of PHICH

· 10MHz BW

· R.19, EPA 2x1 Low, 0.1% of Pm-an

· Full-duplex FDD/Half-duplex FDD/TDD

· Demodulation of PBCH

· 1.4MHz BW

· R.22, EPA 2x1 Low, 1% of Pm-bch

· Full-duplex FDD/Half-duplex FDD/TDD
· Demodulation of PDSCH 

· Use EPA5 2x1 Low, 10MHz BW for all the transmission modes
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· Allocated PRBs do not collide with center 6 PRBs to achieve the same code rate even in SF 0 and 5
· For the PBCH performance requirement, it is assumed that UE can receive all the subframes with PBCH transmission, i.e., subframe #0, during the simulation.

· For the full-duplex FDD and half-duplex FDD demodulation test, FRC tables assume the following UL/DL scheduling pattern. 
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Figure 1: Scheduling pattern for MTC UE HD-FDD and FDD performance tests

3      Simulation results 

The simulation results of PHICH, PBCH, TM2 PDSCH, TM4 PDSCH and TM9 PDSCH are shown In Fig.2-6, respectively. 
[image: image3.jpg]PHICH BLER

10

10

—e—FODIZRY.
— o~ FDDARX
—+— HDFDD/ZRY
— 4= HDFDDARX
—8—TDD/2RX
— @ TOD/RX

\X
&
L3S

2
SNR (dB)





Fig. 2: Simulation results of PHICH
A summary of simulation results of PHICH are collected in Table 1.


Table 1: The required SNR to achieve 0.1% of Pm-an

	
	2RX
	1RX
	Performance gap

	FDD
	1.7 dB
	7.1 dB
	5.4 dB

	HDFDD
	2.1 dB
	7 dB
	4.9 dB

	TDD
	1.8 dB
	7.1 dB
	5.3 dB
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Fig. 3: Simulation results of PBCH 
Simulation results of PBCH are summarized in Table 2. 
                                Table 2: The required SNR to achieve 1% of Pm-bch

	
	2RX
	1RX
	Performance gap

	FDD
	-8.7 dB
	-4.1 dB
	4.6 dB

	HDFDD
	-8.5 dB
	-3.5 dB
	5  dB

	TDD
	-9.1 dB
	-3.9 dB
	5.2 dB
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Fig. 4: TM2 PDSCH performance
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Fig. 5: TM4 PDSCH performance
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Fig. 6: TM9 PDSCH performance
Simulation results of PBCH are summarized in Table 3.

                Table 3: The required SNR to achieve 70% of maximum throughput
	
	2RX
	1RX
	Performance gap

	TM2
	FDD
	3.3 dB
	7.1 dB
	3.8 dB

	
	HDFDD
	3.4 dB
	7.3 dB
	3.9 dB

	
	TDD
	3.0 dB
	6.8 dB
	3.4 dB

	TM4
	FDD
	8.8 dB
	12.5 dB
	3.7 dB

	
	HDFDD
	9.1 dB
	12.8 dB
	3.7 dB

	
	TDD
	8.5 dB
	12.3 dB
	3.8 dB

	TM9
	FDD
	-2.4 dB
	1.9 dB
	4.3 dB

	
	HDFDD
	-2.4 dB
	1.7 dB
	4.1 dB

	
	TDD
	-2.8 dB
	1.4 dB
	4.2 dB


Proposal 1: Consider simulation results summarized in Table 1-3 for the requirements of LC-MTC demodulation tests.

3
Conclusion 
In this contribution, the simulation results for LC MTC demodulation tests are provided and the simulation results are summarized in Table 1-3. Based on the simulation results, we propose the following proposal.
Proposal 1: Consider simulation results summarized in Table 1-3 for the requirements of LC-MTC demodulation tests.
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