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1. Introduction

In this contribution, we provide the alignment results and impairment results for PHICH and PDCCH demodulation.
2. Simulation results
2.1 PHICH

Figure 1 and figure 2 show PHICH demodulation performance with 4Rx antennas for FDD and TDD, respectively. 
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Figure 1 BLER performance for 4Rx PHICH for FDD
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Figure 2 BLER performance for 4Rx PHICH for TDD
Table 1 gives the alignment results and impairment results at 0.1% of BLER for PHICH.

Table 1 Simulation results for 4Rx PHICH

	Test case
	BLER
	SNR(dB)
without impairments 
	SNR(dB)
with impairments

	FDD, 10MHz, 1x4 Low, ETU70
	0.1%
	-0.7
	0.8

	FDD, 10MHz, 2x4 Low, EVA70
	0.1%
	-1.2
	0.3

	FDD, 5MHz, 4x4 XP New medium, EPA5
	0.1%
	-2.2
	-0.7

	TDD, 10MHz, 1x4 Low, ETU70
	0.1%
	-0.5
	1

	TDD, 10MHz, 2x4 Low, EVA70
	0.1%
	-1.1
	0.4

	TDD, 5MHz, 4x4 XP New medium, EPA5
	0.1%
	-1.9
	-0.4


2.2 PDCCH

Figure 3 and figure 4 show PCFICH/PDCCH performance with 4Rx antennas for FDD and TDD, respectively.
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Figure 3 BLER performance for 4Rx PDCCH for FDD
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Figure 4 BLER performance for 4Rx PDCCH for TDD

Table 2 gives the alignment results and impairment results at 1% of BLER for PCFICH/PDCCH.

Table 2 Simulation results for 4Rx PCFICH/PDCCH

	Test case
	BLER
	SNR(dB)
without impairments 
	SNR(dB)
with impairments

	FDD, 10MHz, 1x4 Low, ETU70, 8CCE
	1%
	-7.25
	-5.75

	FDD, 10MHz, 1x4 Low, ETU70, 4CCE
	1%
	-5.56
	-4.06

	FDD, 10MHz, 2x4 Low, EVA70
	1%
	-5.55
	-4.05

	FDD, 5MHz, 4x4 XP New medium, EPA5
	1%
	-2.3
	-0.8

	TDD, 10MHz, 1x4 Low, ETU70, 8CCE
	1%
	-7.05
	-5.55

	TDD, 10MHz, 1x4 Low, ETU70, 4CCE
	1%
	-5.42
	-3.92

	TDD, 10MHz, 2x4 Low, EVA70
	1%
	-5.45
	-3.95

	TDD, 5MHz, 4x4 XP New medium, EPA5
	1%
	-2.13
	-0.63


Regarding the number of PCFICH/PDCCH CCE for test 1, we prefer to change 8CCE to 4CCE to avoid too low SNR requirement. 
3. Conclusion
In this contribution, we provide the alignment results and impairment results for 4Rx PHICH and PDCCH demodulation. For the number of PCFICH/PDCCH CCE, we propose to change 8CCE to 4CCE to avoid too low SNR requirement.
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