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1. Introduction

In RAN4#76 meeting, control channel demodulation requirements for DL 4Rx was further discussed. PDCCH test cases were defined. And PHICH test is agreed and the test will use same test method as other control channels. In this contribution, we provide simulation results for 4Rx PDCCH and PHICH demodulation to make an initial alignment.
2. Discussion
· PDCCH

Figure 1 shows the BLER performance of PCFICH/PDCCH demodulation with 4Rx antennas. And the simulation parameters are based on 8.4.1.1, 8.4.1.2.1 and 8.4.1.2.2 respectively.
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(c) 4x4 XP new medium                        (d) 4x4 ULA new medium
Figure 1 BLER performance for 4Rx PDCCH demodulation

· PHICH

Figure 2 shows the BLER performance of PHICH demodulation with 4Rx antennas. And the simulation parameters are based on 8.5.1.1, 8.5.1.2.1 and 8.5.1.2.2 respectively. 
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(c) 2x4                                        (d) 2x4
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(e) 4x4 XP new medium                        (f) 4x4 ULA new medium
Figure 2 BLER performance for 4Rx PDCCH demodulation

Table 1 gives the required SNR at test point for PDCCH and PHICH.

Table 1 SNR at test point for PDCCH and PHICH
	Test cases
	BLER
	SNR (dB)

	PDCCH, 10MHz, 1x4 Low, ETU70
	1%
	-7.3

	PDCCH, 10MHz, 2x4 Low, EVA70
	1%
	-5.6

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

	PDCCH, 5MHz, 4x4 ULA New medium, EPA5
	1%
	0

	PHICH, 10MHz, 1x4 Low, ETU70
	0.1%
	-0.8

	PHICH, 10MHz, 1x4 Low, ETU70, 2 Uers
	0.1%
	-5.2

	PHICH, 5MHz, 2x4 Low, EVA70
	0.1%
	-1.4

	PHICH, 10MHz, 2x4 Low, EVA70
	0.1%
	-1.3

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

	PHICH, 5MHz, 4x4 ULA New medium, EPA5
	0.1%
	0.7


Regarding antenna configuration with new medium, we propose to use cross-polarization for control channel demodulation requirements for DL 4Rx.
3. Conclusion
In this contribution, we provide simulation results for 4Rx PDCCH and PHICH demodulation to make an initial alignment. And we propose to use X-pol configuration for new medium correlation for 4Rx control channel requirements.
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