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1 Introduction

In the last RAN4#77 meeting, there was an open issue about ECCE level for ePDCCH distributed transmission as follows[1];

· ePDCCH CCE

· Option 1: Keep 16 CCE

· Option 2: Changed to 8 CCE

· Encourage more input from companies with concerns eg on low SNR. Encourage results from both options and decide in RAN4#78.  

In this contribution, we provide our alignment and impairment simulation results and view on ePDCCH ECCE level of distributed transmission for 4 Rx ePDCCH tests.
2 Discussion
Agreed 4 Rx AP ePDCCH test cases for FDD in RAN4 were presented in Table 1 and Table 2 for both distributed and localized transmission mode respectively.

Table 1. Minimum performance Distributed EPDCH

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	4 ECCE
	R.55 FDD
	OP.7 FDD
	EVA5
	2 x 4 Low
	1
	[]

	2
	10 MHZ
	16 ECCE 
	R.56 FDD
	OP.7 FDD
	EVA70
	2 x 4 Low
	1
	[]


Table 2. Minimum performance Localized EPDCCH with TM9
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	2 ECCE
	R.57 FDD
	OP.7 FDD
	EVA5
	2 x 4 Low
	1
	[]

	2
	10 MHZ
	8 ECCE 
	R.58 FDD
	OP.7 FDD
	EVA5
	2 x 4 Low
	1
	[]


In Figure 1 ~ Figure 4, we provide our simulation results on 2 Rx and 4 Rx for test 1/2 of distributed ePDCCH and test 1/2 of localized ePDCCH, respectively. Also, alignment and impairment values to achieve 1% Pm-dsg are summarized in Table 3 for all ePDCCH test cases.
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Figure 1. Simulation results of Distributed ePDCCH (Test 1)
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Figure 2. Simulation results of Distributed ePDCCH (Test 2)
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Figure 3. Simulation results of Localized ePDCCH with TM9 (Test 1)
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Figure 4. Simulation results of Localized ePDCCH with TM9 (Test 2)
Table 3. Required SNR to achieve 1% Pm-dsg for 4 Rx ePDCCH demodulation tests
	SNR1% Pm-dsg

[dB]
	Distributed ePDCCH
	Localized ePDCCH

	
	Test1
	Test2
	Test1
	Test2

	
	
	16 ECCE
	8 ECCE
	4 ECCE
	
	

	2Rx alignment
	0.4
	-5.2
	-2.9
	-0.2
	10.0
	0.6

	4 Rx alignment
	-3.0
	-8.5
	-6.0
	-3.6
	3.6
	-4.1

	4 Rx Impairment
	-1.0
	-6.5
	-4.0
	-1.6
	5.6
	-2.1


For remaining issue of ECCE level on distributed ePDCCH test 2, we prefer Option 1 to keep existing 16 ECCE level since Option 1 has better test coverage and such a low target SNR of Option 1 also seems feasible in UE supporting 4 Rx AP based on our simulation results of Figure 2and Table 3.

Proposal 1. We prefer Option 1 to keep existing 16 ECCE level

3 Conclusion
In this contribution, we provide our alignment and impairment simulation results and views on ePDCCH ECCE level of distributed transmission for 4 Rx ePDCCH tests. For remaining issue of ECCE level on distributed ePDCCH test 2, we propose following;
Proposal 1. We prefer Option 1 to keep existing 16 ECCE level
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