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1 Introduction
In this contribution, we provide simulation results for PDCCH/PCFICH/PHICH/EPDDC in asynchronous network based on noted WF [1].
2 Simulation results
There are many asynchronous networks in real field condition, so to increase utilization for CCIM receiver, performance requirements for control channel in asynchronous network should be defined. For EPDCCH, RAN4 already agreed test case in asynchronous network, so it is straightforward for performance requirement of PDCCH/PCFICH/PHICH. 
Figure 2‑1 and Figure 2‑2 show performance for PDCCH/PHICH/EPDCCH in asynchronous network. Target SINR for control channel are summarized in Table 2‑1 and Table 2‑2, and simulation assumption is listed in Appendix. From the results, LMMSE-IRC receiver has performance improvement comparing with MRC receiver in all test cases.
· Observation: LMMSE-IRC receiver has reasonable performance gain in comparison with MRC receiver.

So, we propose

· Proposal: RAN4 should define performance requirement for control channel in asynchronous network.
Table 2‑1 SINR @ BLER 1% for PDCCH and @ BLER 0.1% for PHICH
	Interference loading
	CCE AL
	Control channel
	MRC
	LMMSE-IRC

	100
	2
	PDCCH
	1.7
	-0.63

	
	4
	PDCCH
	-1.58
	-4.49

	
	
	PHICH
	3.53
	1.49

	50
	2
	PDCCH
	0.77
	-1.27

	
	4
	PDCCH
	-2.45
	-5.32

	
	
	PHICH
	1.64
	-0.12


Table 2‑2 SINR @ BLER 1% for EPDCCH
	
	CCE AL
	MRC
	LMMSE-IRC

	Distributed EPDCCH
	4
	1.64
	-0.25

	Localized EPDCCH
	2
	11.83
	10.41
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Figure 2‑1 Performance for PDCCH and PHICH in asynchronous network
[image: image4.emf]-14 -12 -10 -8 -6 -4 -2 0 2

SINR

10

-4

10

-3

10

-2

10

-1

10

0

B

L

E

R

EPDCCH Distributed

MRC

LMMSE-IRC

[image: image5.emf]-8 -6 -4 -2 0 2 4 6 8 10 12

SINR

10

-3

10

-2

10

-1

10

0

B

L

E

R

EPDCCH Localized

MRC

LMMSE-IRC


Figure 2‑2 Performance for EPDCCH in asynchronous network
3 Conclusion 
In this contribution, we provide simulation results for control channels in asynchronous network. From the simulation results, we observe
· Observation: LMMSE-IRC receiver has reasonable performance gain in comparison with MRC receiver.

Based on observation, we propose

· Proposal: RAN4 should define performance requirement for control channel in asynchronous network.
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5 Appendix

Simulation assumption

	Parameters
	Value

	System bandwidth
	10MHz for both serving cell and interfering cells

	Duplexing mode
	FDD

	Cyclic prefix
	Normal

	Number of interference cells
	2 interfering cells

	Cell id
	Non-Colliding CRS: Interferer cell #1 - 1, Interferer cell #2 – 6

	Interference power profile
	High INR: I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

	Network synchronization scenarios
	Time offset: 1/3 and 2/3 subframes as timing offset for the 2 NCs
Frequency offset: 0 Hz between all cells

	CRS ports
	Port 0 and 1

	Antenna configuration
	2x2 with Low correlation

	Tx EVM
	6%

	Unused Serving cell RE-s and PRB-s
	OCNG

	Interference model for asynchronous scenario
	Rel-11 Type A receiver asynchronous interference model (TS 36.101 B.5.2)
Companies can provide results for additional scenarios 

	Channel model
	EVA70

	Number of PHICH groups (Ng)
	1

	PHICH duration
	Normal


	Parameters
	Value

	PDCCH/PCFICH parameters

	Serving cell PDCCH
	AL 2, 4; DCI Format 2 (43 bits – FDD, 10MHz)

	CFI
	CFIS = 3, CFII = 3

	Performance metrics
	Pm-dsg vs SINR

	PHICH parameters

	PHICH FRC
	R.19 in TS 36.101

	CFI
	CFIS = 1, CFII = 1

	Performance metrics
	Pm-an vs SINR

	EPDCCH parameters

	Serving cell EPDCCH
	FRC #1: AL 2 Localized EPDCCH
FRC #2: AL 4 Distributed EPDCCH
DCI Format 2C (44 bits – FDD, 10MHz)

	Number of PDCCH symbols and EPDCCH start
	CFIS = CFII=2, EPDCCH starting symbols is derived from CFI

	EPDCCH parameters
	Number of EPDCCH Sets Configured = 1
Distributed EPDCCH set PRBs {3, 17, 31, 45} 
Localized EPDCCH set PRBs {0, 7, 14, 21, 28, 35, 42, 49}
EPDCCH is transmitted in all subframes
EPDCCH precoding model is in accordance to TS 36.101 B.4.4. and B.4.5

	Performance metrics
	Pm-dsg vs SINR


