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1 Introduction

In last RAN4#69 meeting, almost of all test parameters of ePDCCH demodulation test were agreed except aggregation level of localized ePDCCH test on TM10 during adhoc[1]. In this contribution, we provide our final simulation results for ePDCCH demodulation tests on FDD mode and view for open issue of aggregation level in ePDCCH demodulation test.
2 Simulation Results
2.1 Distributed ePDCCH test (FDD)
Simulation parameters for Distributed ePDCCH test are based on [1]

 REF _Ref378667711 \n \h 
[2]

 REF _Ref378667712 \n \h 
[3]

 REF _Ref378667713 \n \h 
[4]. For RMC, we use R.52 FDD and R.53 FDD on agreed CR[5]. Detailed RMC definition of CR for FDD is shown in following Table A.3.1-.1-1.

Table A.3.10.1-1: Reference Channel FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.52 FDD
	R.53 FDD
	R.54 FDD
	R.55 FDD
	R.56 FDD
	

	Number of transmitter antennas
	
	2
	2
	2
	2
	2
	

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	1
	1
	1
	

	Aggregation level
	ECCE
	4
	16
	2
	8
	[TBD]
	

	DCI Format
	
	2A
	2A
	2C
	2C
	2D
	


In addition to agreed parameters, we use 6 % Tx EVM and practical channel estimator / noise estimator on DMRS REs. In Figure 1, simulation results for distributed ePDCCH test w/o impairments are presented for R.52 FDD of AL4 and R.53 FDD of AL16. And, in Table 1, target SNR values required to achieve 1% Pm-dsg value for each RMCs are summarized.
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Figure 1. Test 1 simulation results
(Distributed ePDCCH test w/o impairment margin)
Table 1.  Target SNR [dB] required to achieve 1% Pm-dsg for Test 1
	SNRtarget
	Alignment result
	w/ impairment margin

	R.52 FDD (AL 4)
	1.06
	2.56

	R.53 FDD (AL 16)
	-5.11
	-3.61


2.2 Localized ePDCCH test (TM9)

Simulation parameters for localized ePDCCH test are based on [1]

 REF _Ref378667711 \n \h 
[2][6][7]. For RMC, we use R.54 FDD and R.55 FDD on agreed CR[5]. In Figure 2, simulation results for localized ePDCCH test w/o impairments are presented for R.54 FDD of AL2 and R.55 FDD of AL8. And, in Table 2, target SNR values required to achieve 1% Pm-dsg value for each RMCs are summarized.
[image: image2.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10 12

10

-2

10

-1

10

0

SNR [dB]

P

m-dsg

Test 2 ePDCCH performance

 

 

AL 2

AL 8


Figure 2. Test 2 simulation results
(Localized ePDCCH w/ TM9 simulation results (Test 2)
Table 2. Target SNR [dB] required to achieve 1% Pm-dsg for Test 2
	SNRtarget
	Alignment result
	w/ impairment margin

	R.54 FDD (AL 2)
	10.28
	11.78

	R.55 FDD (AL 8)
	0.63
	2.13


2.3 Localized ePDCCH test (TM10)

Simulation parameters for localized ePDCCH test (TM10) are based on [1]

 REF _Ref378667711 \n \h 
[2]

 REF _Ref378669329 \n \h 
[8]

 REF _Ref378669331 \n \h 
[9]. For RMC, we use R.56 FDD on agreed CR[5] with aggregation level of 2 and 8 which is undefined. In addition to agreed parameters, we evaluated results for following 3 different CoMP deployment cases.

· Case 1: No time/frequency offset between TP1 and TP2

· Case 2: QCL behavior A for 2 us / 200 Hz offset
· Case 3: QCL behavior B for 2 us / 200 Hz offset

In Figure 3, simulation results for Test 3a are presented for AL2 and AL8. From simulation results, we can observe followings;

· Observation 1. No reasonable performance difference between case 1 and case 3 are observed.

· Observation 2. Large performance degradation is observed on case 2.
· Observation 3. For case 2, performance degradation of AL2 is larger than the one of AL8.
In Table 3, target SNR values required to achieve 1% Pm-dsg for Test3a are summarized.
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Figure 3. Localized ePDCCH w/ TM10 fixed TP simulation results (Test 3a)
Table 3. Target SNR [dB] required to achieve 1% Pm-dsg for Test 3a
	SNRtarget
	Alignment result
	w/ impairment margin

	AL 2
	10.60
	12.10

	AL 8
	0.56
	2.06


In Figure 4, simulation results for Test 3b which use DPS transmission are presented for AL2 and AL8. For scheduling rate between TP1 and TP2 on Test 3b, 30% of ePDCCH is scheduled from TP1 and remaining 70% of ePDCCH is scheduled from TP2. For target metric of Test 3b, we use weighted average of BLER measured with its scheduling rates for each TPs. From simulation results, we can observe followings;

· Observation 4. Almost same performance between Test 3a and 3b are observed for case 1 and case 3.
· Observation 5. Decreased performance degradation on case 2 of Test 3b compared to Test 3a results from DPS transmission for TP1 and TP2 on Test 3b whereas Test 3a is always scheduled from TP2.
Form above observation, we prefer to use AL2, since we can see more obvious discrimination between good UE and bad UE for QCL handling. 

Proposal 1. For aggregation level, we prefer to use AL2 for R.56 FDD for better discrimination between good UE and bad UE.
In Table 4, target SNR values required to achieve 1% Pm-dsg for Test3a are summarized.
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Figure 4. Localized ePDCCH w/ TM10 DPS simulation results (Test 3b)
Table 4. Target SNR [dB] required to achieve 1% Pm-dsg for Test 3b
	SNRtarget
	Alignment result
	w/ impairment margin

	AL 2
	10.72
	12.22

	AL 8
	0.50
	2.00


3 Conclusion
In this contribution, we provide our final simulation results for ePDCCH demodulation tests and propose following for open issue of aggregation level in ePDCCH demodulation test.

Proposal 1. For aggregation level, we prefer to use AL2 for R.56 FDD for better discrimination between good UE and bad UE.
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