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1 Introduction
In the meeting RAN4#76bis, a Way Forward on control channels are agreed [1]~[3]. Performance studies to align results are going on in the next meeting including TDD and FDD tests. We submit performance results in this contributions. Meanwhile, we provide RF impairment margin based on performance measurements.
2 Testcases Lists and Performance Measurements
So far, RAN4 has agreed testcase sets of PDCCH/PCFIC, ePDCCH and PHICH. The list of tests has been given [1]~[3]. Based on performance measurements, we provide performance requirement proposals with RF impairments in Table 1.

Our RF impairment for FDD and TDD measurements, and PHICH test results will be shared during the RAN4 meeting.
Proposal 1 : For PDCCH test, there was note in WF that test 1 (8.4.1.1 for FDD, 8.4.2.1 for TDD)  needs to be refined with new CCE level in order to target for a not too low SNR. We propose to use Aggregation level 4 CCE in the test.
Proposal 2 : Review EPDCCH test SNR region ( 8.8.1.1 FDD test #2, 8.8.1.2 TDD test #2). Test SNR region is captured too low (SNR -8dB).
PDCCH
	Test number
	Based on
	Antenna configs
	Propagation
	Antenna correlations

	1
	8.4.1.1 for FDD and 8.4.2.1 for TDD
	1x4
	ETU70
	Low ULA

	2
	8.4.1.2.1 for FDD and 8.4.2.2.1 for TDD
	2x4
	EVA70
	Low ULA

	3
	8.4.1.2.2 for FDD and 8.4.2.2.2 for TDD
	4x4
	EPA5
	New Medium Xpol


ePDCCH
	Test number
	Based on
	Antenna configs
	Propagation
	Antenna correlations

	1
	8.8.1.1 for FDD and 8.8.1.2 for TDD , TM3 Distributed
	2x4
	EVA5
	Low ULA

	2
	
	2x4
	EVA70
	Low ULA

	3
	8.8.2.1 for FDD and 8.8.2.2 for TDD

TM9 Localized
	2x4
	EVA5
	Low ULA

	4
	
	2x4
	EVA5
	Low ULA


PHICH

	
	Based on
	Antenna configs
	Propagation
	Options of Antenna correlations

	1
	8.5.1.1 for FDD and 8.5.2.1 for TDD
	1x4
	ETU70
	Low ULA

	2
	8.5.1.2.1 for FDD and 8.5.2.2.1 for TDD
	2x4
	EVA70
	Low ULA

	3
	8.5.1.2.2 for FDD and 8.5.2.2.2 for TDD
	4x4
	EPA5
	New Medium Xpol


3 Testcases Lists
So far, RAN4 has agreed testcase sets of PDCCH/PCFIC, ePDCCH and PHICH. The list of tests has been given [1]~[3]. Based on performance measurements, we provide performance requirement proposals with RF impairments in Table 1.

8.4.1.1
[PDCCH] Single-antenna port performance

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH

	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
	8 CCE
	R.15 FDD
	OP.1 FDD
	ETU70
	1x4 Low
	1
	[]


[image: image1.emf]SNR(dB)

-14 -12 -10 -8 -6 -4 -2

P

D

C

C

H

B

L

E

R

10

-2

10

-1

10

0

1-TX PDCCH 8.4.1.1 ETU-70

2-RX

4-RX


Figure 1 : 4-RX AP UE performances with 1-TX
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Figure 2 : 4-RX AP UE performances with 1-TX, Aggregation level 4 CCE
8.4.1.2
[PDCCH] Transmit diversity performance

8.4.1.2.1
Minimum Requirement 2 Tx Antenna Port

Table 8.4.1.2.1-1: Minimum performance PDCCH/PCFICH

	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 CCE
	R.16 FDD
	OP.1 FDD
	 EVA70
	2 x 4 [Low or ULA Medium]
	1
	 []
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Figure 3 : 4-RX AP UE performances with 2-TX
8.4.1.2.2 [PDCCH]
Minimum Requirement 4 Tx Antenna Port

Table 8.4.1.2.2-1: Minimum performance PDCCH/PCFICH

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

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	5 MHz
	2 CCE
	R.17 FDD
	OP.1 FDD
	 EPA5
	4 x 4 [Low or XPOL Medium ]
	1
	[]
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Figure 4 : 4-RX AP UE performances with 4-TX
8.8.1
[EPDCCH] Distributed Transmission 

8.8.1.1
FDD
Table 8.8.1.1-2: Minimum performance Distributed EPDCCH

	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
	[]
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8.8.2
[EPDCCH] Localized Transmission with TM9 

8.8.2.1
FDD
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Table 8.8.2.1-2: 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
	[]


4 Conclusion

In this contribution, we provide simulation results on 4-RX ePDCCH and PDCCH test performances.
Proposal 1 : For PDCCH test, there was note in WF that test 1 (8.4.1.1 for FDD, 8.4.2.1 for TDD)  needs to be refined with new CCE level in order to target for a not too low SNR. We propose to use Aggregation level 4 CCE in the test.
Proposal 2 : Review EPDCCH test SNR region ( 8.8.1.1 FDD test #2, 8.8.1.2 TDD test #2). The test SNR region is captured too low (SNR -8dB).
5 References
[1] R4-156863 Way forward on 4Rx PDCCH, RAN4#76bis

[2] R4-156864 Way forward on 4Rx ePDCCH, RAN4#76bis

[3] R4-156876 Way forward on 4Rx PHICH, RAN4#76bis

