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1 Introduction

In RAN4#76, WF [1] on 4Rx PDCCH was agreed, and two options for medium channel correlation was discussed, 
· Option 1: beta = 0.6, gamma = 0.2, XPOL

· Option 2 : beta = 0.3874, ULA

And, PHICH test is agreed in Adhoc meeting [2]. In this contribution, we provide simulation results for PDCCH and PHICH based on agreed assumption. 

2 Simulation results
2.1 PDCCH performance
Reusing 2Rx test procedure, 
· Single antenna port performance

	Bandwidth
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	

	10 MHz
	8 CCE
	R.15 FDD
	ETU70
	1x4 Low
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1X4 PDCCH


Figure 2‑1 PDCCH BLER for 1X4
· 2Tx antenna port performance

	Bandwidth
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	

	10 MHz
	4 CCE
	R.16 FDD
	EVA70
	2x4 Low
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2X4 PDCCH


Figure 2‑2 PDCCH BLER for 2X4
· 4Tx antenna port performance

	Bandwidth
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	

	5 MHz
	2 CCE
	R.17 FDD
	EPA5
	4x4 Medium
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Figure 2‑3 PDCCH BLER for 4X4
2.2 PHICH performance

Reusing 2Rx test case, 

· Single –antenna port performance 

	Bandwidth
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	

	10 MHz
	R.18
	ETU70
	1x4 Low

	10 MHz
	R.24
	ETU70
	1x4 Low
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Figure 2‑4 PHICH BLER for 1X4
· 2 Tx antenna port performance
	Bandwidth
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	

	10 MHz
	R.19
	EVA70
	2x4 Low
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Figure 2‑5 PHICH BLER for 2X4
· 4 Tx antenna port performance

	Bandwidth
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	

	5 MHz
	R.20
	EPA5
	4x4 Medium
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Figure 2‑6 PHICH BLER for 4X4
Based on simulation results for control channel with medium correlation, 
· Observation 1: There exists the performance gap (~2dB) between ULA and XPOL antenna configuration. 

· Observation 2: need discuss how to define minimum performance requirement for control channel according to antenna configuration between ULA and XPOL.

3 Conclusion 
In this contribution, we provide simulation results for PDCCH and PHICH performance for alignment. Based on simulation results for control channel with medium correlation, 
· Observation 1: There exists the performance gap (~2dB) between ULA and XPOL antenna configuration. 

· Observation 2: need discuss how to define minimum performance requirement for control channel according to antenna configuration between ULA and XPOL.

4 Reference
[1] R4-155199, “WF on 4Rx PDCCH performance”, Ericsson. 
[2] R4-155201, “Meeting minutes for 4Rx ad hoc for RRM sessions,” Ericsson.
