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1. Introduction

The “LTE Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements” WI [1] has the following objectives on the CRS-IM enhancements:
	· Investigate feasibility and specify requirements for the CRS-IM receivers for the generic scenarios with different number of CRS APs (2, 4) and different number of UE receive antennas for synchronous networks.

· Stage 1: Investigate performance benefits and feasibility of using CRS-IM receivers.

· Stage 2: Specify UE demodulation and CSI reporting performance requirements to verify practical CRS-IM operation for the identified scenarios based on the outcome of Stage 1.


In RAN4 #81 meeting the simulation assumptions for the Stage 1 Enhanced CRS-IM feasibility studies were agreed [2]. In this contribution we provide the respective Stage 1 simulation results and performance observations for DL Control channels. In the companion paper [3] we provide enhanced CRS-IM PDSCH simulation results.
2. PDCCH/PCFICH
The PDCCH/PCFICH feasibility analysis test cases are summarized in Table 1. On top of the scenarios agreed in the last meeting, we consider an additional 4x4 scenario. The detailed simulation assumptions are provided in the Annex A.

Table 1. PDCCH/PCFICH test cases

	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	1
	PDCCH
	Non Colliding
	2
	4
	4
	4 CRS APs IM investigation

	2
	
	Non Colliding
	4
	2
	2
	4 RX CRS IM investigation

	3
	
	Non Colliding
	4
	4
	4
	4 RX + 4 CRS APs CRS-IM investigation


2.1 PDCCH/PCFICH test 1: 4 CRS APs + 2 RX UE
The simulation results for PDCCH/PCFICH Test 1 are illustrated in Figure 1.
	PDCCH AL 1, CFI = 2

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 1, CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 2, CFI = 2

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 2, CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	Figure 1. PDCCH. 4 CRS APs + 2 RX


Observations #1 (PDCCH/PCFICH + 4 CRS APs + 2 RX UE)

· LMMSE-IRC + CRS-IM receivers ensure performance gains over both LMMSE-IRC and LMMSE-MRC receivers for the case of INR1 = 13.91 dB and INR2 = 3.34 dB.

· CRS-IM receiver performance improvement in case of CFI=2 is larger in comparison with CFI=3 case.
· SINR operation point allows test case definition for both PDCCH AL 1 and PDCCH AL 2
2.2 PDCCH/PCFICH test 2: 2 CRS APs + 4 RX UE

The simulation results for the PDCCH/PCFICH Test 2 are illustrated in Figure 2.

	PDCCH AL 1, CFI = 1

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 1, CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 2, CFI = 1

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 2, CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	Figure 2. PDCCH. 2 CRS APs + 4 RX


Observations #2 (PDCCH/PCFICH + 2 CRS APs + 4 RX UE)

· CFI impact

· CFI = 1: CRS-IM processing provides testable performance improvement on top of LMMSE-IRC receiver
· CFI = 3: The main part of performance gains over LMMSE-MRC comes from using LMMSE-IRC. Additional CRS-IM performance gains are limited.
· PDCCH AL

· PDCCH AL 1: SINR operation point is in the testable range. 

· PDCCH AL 2: SINR operating point is < -6 dB. Taking into account 2 dB impairments and test margin the test point may become practical (-4dB).
2.3 PDCCH/PCFICH test 3: 4 CRS APs + 4 RX UE
The simulation results for PDCCH/PCFICH Test 3 are illustrated in Figure 3.
	PDCCH AL 1, CFI = 2

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 1, CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 2, CFI = 2

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	PDCCH AL 2, CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

[image: image23.emf]-22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2

SINR, dB

10

-2

10

-1

10

0

P

D

C

C

H

/

P

C

F

I

C

H

 

P

m

-

d

s

g

PDCCH, EPA-5Hz, 4x4, CFI3

LMMSE-MRC

LMMSE-IRC

LMMSE-IRC + CRS-IM


	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	Figure 3. PDCCH. 4 CRS APs + 4 RX


Observations #3 (PDCCH/PCFICH + 4 CRS APs + 4 RX UE)

· LMMSE-IRC + CRS-IM receiver provide noticeable performance gains for all considered scenarios.
· CFI = 2: CRS-IM processing provides testable performance improvement on top of LMMSE-IRC receiver
· CFI = 3: The main part of performance gains over LMMSE-MRC come from using LMMSE-IRC. Additional CRS-IM performance gains are limited.
· SINR operation point allows test case definition for AL 1 case only.
3. PHICH

The PHICH feasibility analysis test cases are summarized in Table 2. On top of the scenarios agreed in the last meeting, we consider an additional 4x4 scenario. The detailed simulation assumptions are provided in Annex A.

Table 2. PHICH test cases
	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	1
	PHICH
	Non-Colliding
	2
	4
	4
	4 CRS APs IM investigation

	2
	
	Non-Colliding
	4
	2
	2
	4 RX CRS IM investigation

	3
	
	Non-Colliding
	4
	4
	4
	4 RX + 4 CRS APs CRS-IM investigation


3.1 PHICH test 1: 4 CRS APs + 2 RX UE

The simulation results for PHICH Test 1 are illustrated in Figure 4.
	Extended PHICH duration. CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	Figure 4. PHICH. 4 CRS APs + 2 RX


Observations #4 (PHICH + 4 CRS APs + 2 RX UE)

· CRS-IM provides testable performance improvement (~2 dB) for PHICH demodulation over LMMSE-MRC receivers. 
· For the evaluated scenarios the CRS-IM gains over LMMSE-IRC are relatively limited (1 dB) but still allow performance requirements definition.
3.2 PHICH test 2: 2 CRS APs + 4 RX UE

The simulation results for PHICH Test 2 are illustrated in Figure 5.
	Normal PHICH duration. CFI = 1.

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	Figure 5. PHICH. 2 CRS APs + 4 RX


Observations #5 (PHICH + 2 CRS APs + 4 RX UE)

· LMMSE-IRC + CRS-IM receivers provide noticeable performance improvement over LMMSE-MRC for PHICH demodulation.

· For all considered scenario a large part of performance gains come from LMMSE-IRC.
· For the evaluated scenarios the operating SNR point can be very low.
3.3 PHICH test 3: 4 CRS APs + 4 RX UE

The simulation results for PHICH Test 3 are illustrated in Figure 6.
	Extended PHICH duration. CFI = 3

	I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.
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	I1/Noc = 8.36 dB; I2/Noc = 1.66 dB
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	Figure 6. PHICH. 4 CRS APs + 4 RX


Observations #6 (PHICH + 4 CRS APs + 4 RX UE)

· LMMSE-IRC + CRS-IM receivers provide noticeable performance improvement over LMMSE-MRC receiver for PHICH demodulation.

· For all considered scenario a large portion of performance gains come from LMMSE-IRC.
· For the evaluated scenarios the operating SNR point can be very low and difficult to test. Taking into account 2 dB impairments and test margin the test point may become practical (-4dB).
4. EPDCCH

The EPDCCH feasibility analysis test cases for the investigations of the CRS-IM enhancements are summarized in Table 3. The detailed simulation assumptions are provided in Annex A.

Table 3. EPDCCH test cases

	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	1
	EPDCCH
	Non-Colliding
	4
	2
	2
	4 RX CRS IM investigation


4.1 EPDCCH test 1: 2 CRS APs + 4 RX UE

The simulation results for EPDDCH test are illustrated in Figure 7. We consider the following interference models:

· Model #1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, no PDSCH interference
· Model #2: I1/Noc = 10.44 dB; I2/Noc = 4.57 dB, 20% interference loading
· Model #3: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB, 50% interference loading 
	Interference Model #1
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	Interference Model #2
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	Interference Model #3
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	Figure 7. EPDCCH. 2 CRS APs + 4 RX


Observations #7 (EPDCCH + 2 CRS APs + 4 RX UE)

· For all considered scenarios LMMSE-IRC + CRS-IM receiver provide significant EPDCCH performance improvement.

· For scenario with 0% loading CRS-IM receiver SNR operating point is very low.

· For scenarios with 20% and 50% loadings CRS-IM receiver has testable SNR operating point.

· For scenarios with 0% and 20% loadings CRS-IM receiver provides testable gains over LMMSE-IRC.

5. Conclusions

In this contribution, we have provided initial Enhanced CRS-IM DL control channels simulation results. The results confirm the performance benefits of the target CRS-IM enhancements. The following observations were made:
Observations #1 (PDCCH/PCFICH + 4 CRS APs + 2 RX UE)

· LMMSE-IRC + CRS-IM receivers ensure performance gains over both LMMSE-IRC and LMMSE-MRC receivers for the case of INR1 = 13.91 dB and INR2 = 3.34 dB.

· CRS-IM receiver performance improvement in case of CFI=2 is larger in comparison with CFI=3 case.
· SINR operation point allows test case definition for both PDCCH AL 1 and PDCCH AL 2
Observations #2 (PDCCH/PCFICH + 2 CRS APs + 4 RX UE)

· CFI impact

· CFI = 1: CRS-IM processing provides testable performance improvement on top of LMMSE-IRC receiver
· CFI = 3: The main part of performance gains over LMMSE-MRC comes from using LMMSE-IRC. Additional CRS-IM performance gains are limited.
· PDCCH AL

· PDCCH AL 1: SINR operation point is in the testable range. 

· PDCCH AL 2: SINR operating point is < -6 dB. Taking into account 2 dB impairments and test margin the test point may become practical (-4dB).
Observations #3 (PDCCH/PCFICH + 4 CRS APs + 4 RX UE)

· LMMSE-IRC + CRS-IM receiver provide noticeable performance gains for all considered scenarios.
· CFI = 2: CRS-IM processing provides testable performance improvement on top of LMMSE-IRC receiver
· CFI = 3: The main part of performance gains over LMMSE-MRC come from using LMMSE-IRC. Additional CRS-IM performance gains are limited.
· SINR operation point allows test case definition for AL 1 case only.
Observations #4 (PHICH + 4 CRS APs + 2 RX UE)

· CRS-IM provides testable performance improvement (~2 dB) for PHICH demodulation over LMMSE-MRC receivers. 

· For the evaluated scenarios the CRS-IM gains over LMMSE-IRC are relatively limited (1 dB) but still allow performance requirements definition.

Observations #5 (PHICH + 2 CRS APs + 4 RX UE)

· LMMSE-IRC + CRS-IM receivers provide noticeable performance improvement over LMMSE-MRC for PHICH demodulation.

· For all considered scenario a large part of performance gains come from LMMSE-IRC.
· For the evaluated scenarios the operating SNR point can be very low.
Observations #6 (PHICH + 4 CRS APs + 4 RX UE)

· LMMSE-IRC + CRS-IM receivers provide noticeable performance improvement over LMMSE-MRC receiver for PHICH demodulation.

· For all considered scenario a large portion of performance gains come from LMMSE-IRC.
· For the evaluated scenarios the operating SNR point can be very low and difficult to test. Taking into account 2 dB impairments and test margin the test point may become practical (-4dB).
Observations #7 (EPDCCH + 2 CRS APs + 4 RX UE)

· For all considered scenarios LMMSE-IRC + CRS-IM receiver provide significant EPDCCH performance improvement.

· For scenario with 0% loading CRS-IM receiver SNR operating point is very low.

· For scenarios with 20% and 50% loadings CRS-IM receiver has testable SNR operating point.

· For scenarios with 0% and 20% loadings CRS-IM receiver provides testable gains over LMMSE-IRC.

The selected simulation results are also available in the attached Excel spreadsheet.
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Annex A: Simulation Assumptions

The general simulation assumptions are provided in Table 4.
Table 4. Common simulation assumptions

	Parameter
	Value

	Duplexing
	FDD

	System bandwidth
	10MHz

	Tx EVM
	6%

	Antenna models
	Baseline
    2x2 low correlation for 2 CRS APs + 2RX UE scenarios
    2x4 low correlation for 2 CRS APs + 4RX UE scenarios

    4x2 low correlation for 4 CRS APs + 2RX UE scenarios
    4x4 low correlation for 4 CRS APs + 4RX UE scenarios


The PDCCH/PCFICH simulation assumptions are provided in Table 5.

Table 5. PDCCH/PCFICH simulation assumptions

	Parameter
	Value

	Cell ID pattern
	Non-colliding CRS: 0/1/6

	Interference power profile
	Option 1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

Option 2: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB 

	Time offset between cells
	Cell 1: 2 µs

Cell 2: 3 µs

	Frequency offset between cells 
	Cell 1: 200 Hz

Cell 2: 300 Hz

	Channel model
	EPA-5Hz for all links

	PHICH duration
	Normal

	Interference model
	Rel-13 CCIM (TS 36.101 B.7)

	PDCCH/PCFICH/PHICH parameters
	PHICH Ng = 1/6

Test #1: PDCCH AL = 1, 2; CFI = 2,3
Test #2: PDCCH AL = 1, 2; CFI = 1,3

Test #3: PDCCH AL = 1, 2; CFI = 2,3

	Receivers
	Baseline: LMMSE-MRC.

Enhanced reference receiver structures: LMMSE-IRC (for information), LMMSE-IRC + 1 cell CRS-IM.


The PHICH simulation assumptions are provided in Table 6.

Table 6. PHICH simulation assumptions

	Parameter
	Value

	Cell ID pattern
	Non-colliding CRS: 0/1/6

	Interference power profile
	Option 1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

Option 2: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

	Time offset between cells
	Cell 1: 2 µs

Cell 2: 3 µs

	Frequency offset between cells 
	Cell 1: 200 Hz

Cell 2: 300 Hz

	Channel model
	EPA-5Hz for all links

	PHICH duration
	· Test #1: Extended

· Test #2: Normal
· Test #3: Extended

	Interference model
	Rel-13 CCIM (TS 36.101 B.7)

	PDCCH/PCFICH/PHICH parameters
	PHICH Ng = 1,  FRC: R.19 in the TS 36.101

Test #1: CFI = 3

Test #2: CFI = 1
Test #3: CFI = 3

	Receivers
	Baseline: LMMSE-MRC.

Enhanced reference receiver structures: LMMSE-IRC (for information), LMMSE-IRC + 1 cell CRS-IM.


The EPDCCH simulation assumptions are provided in Table 7.

Table 7. EPDCCH simulation assumptions

	Parameter
	Value

	Cell ID pattern
	Non-colliding CRS: 0/1/6

	Time offset between cells
	Cell 1: 2µs

Cell 2: 3µs

	Frequency offset between cells 
	Cell 1: 200 Hz

Cell 2: 300 Hz

	Channel model
	EPA-5Hz for all links

	Interference model and power profile
	Model #1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, no PDSCH interference

Model #2: I1/Noc = 10.44 dB; I2/Noc = 4.57  dB, 20% interference loading

Model #3: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB, 50% interference loading 

	EPDCCH
	AL 2, Localized EPDCCH

DCI Format 2C (44 bits – FDD, 47 bits – TDD)

EPDCCH starting symbol is 2. CFI = 1. EPDCCH starting symbol is RRC configured.

Aligned control regions and EPDCCH starting symbols in the serving and interference cells

Number of EPDCCH Sets Configured = 1

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

	Receivers
	Baseline: LMMSE-MRC.

Enhanced reference receiver structures: LMMSE-IRC (for information), LMMSE-IRC + 1 cell CRS-IM.
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Simulation assumptions

		Common simulation assumptions

		Parameter		Value

		Duplexing		FDD

		System bandwidth		10MHz

		Tx EVM		6%

		Antenna models		Baseline

				    2x2 low correlation for 2 CRS APs + 2RX UE scenarios

				    2x4 low correlation for 2 CRS APs + 4RX UE scenarios

				    4x2 low correlation for 4 CRS APs + 2RX UE scenarios

		PDCCH/PCFICH simulation assumptions

		Parameter		Value

		Cell ID pattern		Non-colliding CRS: 0/1/6

		Interference power profile		Option 1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

				Option 2: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

		Time offset between cells		Cell 1: 2 µs

				Cell 2: 3 µs

		Frequency offset between cells		Cell 1: 200 Hz

				Cell 2: 300 Hz

		Channel model		EPA-5Hz for all links

		PHICH duration		Normal

		Interference model		Rel-13 CCIM (TS 36.101 B.7)

		PDCCH/PCFICH/PHICH parameters		PHICH Ng = 1/6

				Test #1: PDCCH AL = 2; CFI = 2,3

				Test #2: PDCCH AL = 2; CFI = 1,3

		Receivers		Baseline: LMMSE-MRC.

				Enhanced reference receiver structures: LMMSE-IRC (for information), LMMSE-IRC + 1 cell CRS-IM.

		PHICH simulation assumptions

		Parameter		Value

		Cell ID pattern		Non-colliding CRS: 0/1/6

		Interference power profile		Option 1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

				Option 2: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

		Time offset between cells		Cell 1: 2 µs

				Cell 2: 3 µs

		Frequency offset between cells		Cell 1: 200 Hz

				Cell 2: 300 Hz

		Channel model		EPA-5Hz for all links

		PHICH duration		·         Test #1: Extended

				·         Test #2: Normal

		Interference model		Rel-13 CCIM (TS 36.101 B.7)

		PDCCH/PCFICH/PHICH parameters		PHICH Ng = 1,  FRC: R.19 in the TS 36.101

				Test #1: CFI = 3

				Test #2: CFI = 1

		Receivers		Baseline: LMMSE-MRC.

				Enhanced reference receiver structures: LMMSE-IRC (for information), LMMSE-IRC + 1 cell CRS-IM.

		EPDCCH simulation assumptions

		Parameter		Value

		Cell ID pattern		Non-colliding CRS: 0/1/6

		Time offset between cells		Cell 1: 2µs

				Cell 2: 3µs

		Frequency offset between cells		Cell 1: 200 Hz

				Cell 2: 300 Hz

		Channel model		EPA-5Hz for all links

		Interference model and power profile		Model #1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, no PDSCH interference

				Model #2: I1/Noc = 10.44 dB; I2/Noc = 4.57  dB, 20% interference loading

				Model #3: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB, 50% interference loading 

		EPDCCH		AL 2, Localized EPDCCH

				DCI Format 2C (44 bits – FDD, 47 bits – TDD)

				EPDCCH starting symbol is 2. CFI = 1. EPDCCH starting symbol is RRC configured.

				Aligned control regions and EPDCCH starting symbols in the serving and interference cells

				Number of EPDCCH Sets Configured = 1

				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

		Receivers		Baseline: LMMSE-MRC.

				Enhanced reference receiver structures: LMMSE-IRC (for information), LMMSE-IRC + 1 cell CRS-IM.





Summary

		Test		CRS pattern		Number of UE RX chains		Number of CRS APs				Interf. Model		CFI		INR1, INR2		Intel						Company 2						Company 3						Company 4						Company 5						Company 6						Company 7						Company 8						Company 9						SPAN						AVERAGE

								Serv. cell		Interf. cell								MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM		MRC		IRC		CRS-IM

		PDCCH test 1-1		Non Colliding		2		4		4		Rel-13 CCIM (TS 36.101 B.7)		2		13.91, 3.34		14.92		14.44		11.99																																																		0		0		0		14.9232933894		14.4395917139		11.9889155329

		PDCCH test 1-2														8.36, 1.66		10.12		9.74		7.68																																																		0		0		0		10.1171877188		9.7365309393		7.6790532088

		PDCCH test 1-3												3		13.91, 3.34		14.85		14.13		12.86																																																		0		0		0		14.8528412962		14.132813235		12.8621668831

		PDCCH test 1-4														8.36, 1.66		9.86		9.38		8.35																																																		0		0		0		9.858686067		9.3798419429		8.3467404298

		PDCCH test 2-1		Non Colliding		4		2		2				1		13.91, 3.34		11.99		8.49		6.30																																																		0		0		0		11.9907464983		8.4927451057		6.2983236577

		PDCCH test 2-2														8.36, 1.66		6.95		4.83		2.93																																																		0		0		0		6.9539063304		4.8305648288		2.9270231582

		PDCCH test 2-3												3		13.91, 3.34		11.82		8.25		7.87																																																		0		0		0		11.818393984		8.2533469383		7.8748939473

		PDCCH test 2-4														8.36, 1.66		6.71		4.44		4.15																																																		0		0		0		6.7111532198		4.4404666933		4.1529118745

		PHICH test 1-1		Non-Colliding		2		4		4				3		13.91, 3.34		14.00		13.23		12.50																																																		0		0		0		14		13.2262943855		12.5038592728

		PHICH test 1-2														8.36, 1.66		9.45		8.75		8.00																																																		0		0		0		9.45418845		8.7450528738		8

		PHICH test 2-1		Non-Colliding		4		2		2				1		13.91, 3.34		11.78		7.79		5.89																																																		0		0		0		11.7803091456		7.7869696114		5.8934225129

		PHICH test 2-2														8.36, 1.66		6.92		4.25		2.75																																																		0		0		0		6.9219403679		4.2549942609		2.7450528738

		EPDCCH test 1-1		Non-Colliding		4		2		2		Model #1		1		13.91, 3.34 		9.21		9.27		4.35																																																		0		0		0		9.210913872		9.2693101435		4.3500044005

		EPDCCH test 1-2		Non-Colliding		4		2		2		Model #2				10.44, 4.57  		12.99		7.85		5.83																																																		0		0		0		12.9873923606		7.8503695783		5.8271525783

		EPDCCH test 1-3		Non-Colliding		4		2		2		Model #3				8.36, 1.66 		12.44		7.59		6.53																																																		0		0		0		12.4352766557		7.5949398524		6.5256042209





PDCCH test 1

		PDCCH Test case 1, 2 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs

				CFI=2, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.9998																						-4.00		1.0000																						-4.00		0.9999

				-2.00		0.9999																						-2.00		1.0000																						-2.00		0.9999

				0.00		1.0000																						0.00		1.0000																						0.00		0.9944

				2.00		0.9995																						2.00		0.9990																						2.00		0.9583

				4.00		0.9945																						4.00		0.9910																						4.00		0.8159

				6.00		0.9602																						6.00		0.9337																						6.00		0.5189

				8.00		0.8234																						8.00		0.7166																						8.00		0.2224

				10.00		0.5075																						10.00		0.3687																						10.00		0.0607

				12.00		0.1908																						12.00		0.1101																						12.00		0.0099

				14.00		0.0340																						14.00		0.0174																						14.00		0.0009

				16.00		0.0024																						16.00		0.0014																						16.00		0.0002

















				SNR @ 
1% Pm-dsg		14.92																						SNR @ 
1% Pm-dsg		14.44																						SNR @ 
1% Pm-dsg		11.99																

				1%																								1%																								1%

				CFI=2, I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.9999																						-4.00		1.0000																						-4.00		0.9992

				-2.00		0.9995																						-2.00		0.9991																						-2.00		0.9862

				0.00		0.9927																						0.00		0.9902																						0.00		0.9023

				2.00		0.9460																						2.00		0.9218																						2.00		0.6248

				4.00		0.7461																						4.00		0.6699																						4.00		0.2575

				6.00		0.3844																						6.00		0.2941																						6.00		0.0600

				8.00		0.1022																						8.00		0.0666																						8.00		0.0071

				10.00		0.0118																						10.00		0.0075																						10.00		0.0004

				12.00		0.0007																						12.00		0.0004																						12.00

				14.00		0.0003																						14.00		0.0001																						14.00

				16.00																								16.00																								16.00

















				SNR @ 
1% Pm-dsg		10.12																						SNR @ 
1% Pm-dsg		9.74																						SNR @ 
1% Pm-dsg		7.68																

				1%																								1%																								1%

				CFI=3, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		1.0000																						-4.00		1.0000																						-4.00		1.0000

				-2.00		1.0000																						-2.00		1.0000																						-2.00		0.9998

				0.00		1.0000																						0.00		0.9999																						0.00		0.9966

				2.00		0.9987																						2.00		0.9982																						2.00		0.9684

				4.00		0.9870																						4.00		0.9757																						4.00		0.8566

				6.00		0.9175																						6.00		0.8640																						6.00		0.6221

				8.00		0.7139																						8.00		0.6030																						8.00		0.3270

				10.00		0.3984																						10.00		0.2858																						10.00		0.1184

				12.00		0.1359																						12.00		0.0820																						12.00		0.0249

				14.00		0.0251																						14.00		0.0117																						14.00		0.0030

				16.00		0.0029																						16.00		0.0011																						16.00		0.0001

















				SNR @ 
1% Pm-dsg		14.85																						SNR @ 
1% Pm-dsg		14.13																						SNR @ 
1% Pm-dsg		12.86																

				1%																								1%																								1%

				CFI=3, I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		1.0000																						-4.00		1.0000																						-4.00		0.9993

				-2.00		0.9991																						-2.00		0.9985																						-2.00		0.9895

				0.00		0.9861																						0.00		0.9809																						0.00		0.9202

				2.00		0.9027																						2.00		0.8682																						2.00		0.6861

				4.00		0.6478																						4.00		0.5732																						4.00		0.3432

				6.00		0.2996																						6.00		0.2278																						6.00		0.0995

				8.00		0.0727																						8.00		0.0489																						8.00		0.0156

				10.00		0.0086																						10.00		0.0049																						10.00		0.0012

				12.00		0.0007																						12.00		0.0003																						12.00

				14.00		0.0001																						14.00																								14.00

				16.00																								16.00																								16.00

















				SNR @ 
1% Pm-dsg		9.86																						SNR @ 
1% Pm-dsg		9.38																						SNR @ 
1% Pm-dsg		8.35																

				1%																								1%																								1%



PDCCH Test Case 1, CFI=2, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-MRC receiver
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Pm-dsg



PDCCH Test Case 1, CFI=2, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.99919999999999998	0.98619999999999974	0.90229999999999977	0.62480000000000002	0.25750000000000006	5.999999999999997E-2	7.1000000000000021E-3	4.0000000000000002E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	1	0.99980000000000002	0.99659999999999971	0.96839999999999948	0.85659999999999981	0.62209999999999976	0.32700000000000001	0.11839999999999991	2.4900000000000002E-2	3.0000000000000005E-3	9.9999999999999829E-5	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.99930000000000008	0.98949999999999971	0.9201999999999998	0.68610000000000004	0.34320000000000017	9.9499999999999936E-2	1.5600000000000008E-2	1.1999999999999999E-3	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=2, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	1	1	1	0.99899999999999989	0.9910000000000001	0.93369999999999986	0.71660000000000013	0.36870000000000003	0.11009999999999996	1.7400000000000006E-2	1.3999999999999985E-3	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=2, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-MRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.9998999999999999	0.99950000000000006	0.99269999999999992	0.94599999999999962	0.74609999999999987	0.38439999999999991	0.10219999999999997	1.1800000000000003E-2	7.000000000000001E-4	2.9999999999999997E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=2, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	1	0.9991000000000001	0.99019999999999997	0.92179999999999951	0.66990000000000005	0.29410000000000008	6.6599999999999951E-2	7.5000000000000023E-3	4.0000000000000002E-4	1E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-MRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	1	1	1	0.99869999999999981	0.98699999999999999	0.91749999999999954	0.71389999999999987	0.39839999999999998	0.13589999999999999	2.5099999999999997E-2	2.8999999999999998E-3	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	1	1	0.99990000000000012	0.99819999999999975	0.97569999999999979	0.86400000000000032	0.60299999999999987	0.2858	8.1999999999999962E-2	1.1700000000000006E-2	1.1000000000000003E-3	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-MRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	1	0.99909999999999999	0.98609999999999975	0.90269999999999995	0.64779999999999982	0.29959999999999992	7.2699999999999945E-2	8.6000000000000017E-3	7.000000000000001E-4	1E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	1	0.99849999999999994	0.98089999999999944	0.86819999999999997	0.57320000000000004	0.22779999999999995	4.8899999999999971E-2	4.9000000000000016E-3	2.9999999999999997E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=2, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.9998999999999999	0.9998999999999999	0.99439999999999973	0.95829999999999993	0.81590000000000018	0.51890000000000003	0.22240000000000004	6.0699999999999935E-2	9.9000000000000025E-3	8.9999999999999998E-4	1.9999999999999998E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg





PDCCH test 2

		PDCCH Test case 2, 4 Rx chains, Serving cell - 2 CRS APs, Interference cell -2 CRS APs

				CFI=1, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-8.00		1.0000																						-8.00		1.0000																						-8.00		0.9999

				-6.00		1.0000																						-6.00		1.0000																						-6.00		0.9998

				-4.00		1.0000																						-4.00		0.9998																						-4.00		0.9937

				-2.00		0.9999																						-2.00		0.9950																						-2.00		0.9307

				0.00		0.9983																						0.00		0.9359																						0.00		0.6833

				2.00		0.9854																						2.00		0.7093																						2.00		0.3344

				4.00		0.9101																						4.00		0.3650																						4.00		0.0964

				6.00		0.6736																						6.00		0.1187																						6.00		0.0143

				8.00		0.3204																						8.00		0.0200																						8.00		0.0013

				10.00		0.0869																						10.00		0.0012																						10.00		0.0001

				12.00		0.0099																						12.00																								12.00

















				SNR @ 
1% Pm-dsg		11.99																						SNR @ 
1% Pm-dsg		8.49																						SNR @ 
1% Pm-dsg		6.30																

				1%																								1%																								1%

				CFI=1, I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-8.00		1.0000																						-8.00		1.0000																						-8.00		0.9994

				-6.00		0.9996																						-6.00		0.9990																						-6.00		0.9922

				-4.00		0.9975																						-4.00		0.9879																						-4.00		0.9079

				-2.00		0.9794																						-2.00		0.8572																						-2.00		0.5869

				0.00		0.8628																						0.00		0.5046																						0.00		0.2138

				2.00		0.5391																						2.00		0.1656																						2.00		0.0356

				4.00		0.2005																						4.00		0.0284																						4.00		0.0023

				6.00		0.0354																						6.00		0.0023																						6.00		0.0002

				8.00		0.0025																						8.00																								8.00

				10.00																								10.00																								10.00

				12.00																								12.00																								12.00

















				SNR @ 
1% Pm-dsg		6.95																						SNR @ 
1% Pm-dsg		4.83																						SNR @ 
1% Pm-dsg		2.93																

				1%																								1%																								1%

				CFI=3, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-8.00		1.0000																						-8.00		1.0000																						-8.00		0.9999

				-6.00		1.0000																						-6.00		0.9998																						-6.00		0.9997

				-4.00		0.9997																						-4.00		0.9973																						-4.00		0.9957

				-2.00		0.9989																						-2.00		0.9710																						-2.00		0.9502

				0.00		0.9865																						0.00		0.8304																						0.00		0.7591

				2.00		0.9257																						2.00		0.5362																						2.00		0.4525

				4.00		0.7490																						4.00		0.2451																						4.00		0.1909

				6.00		0.4564																						6.00		0.0726																						6.00		0.0485

				8.00		0.1890																						8.00		0.0133																						8.00		0.0090

				10.00		0.0509																						10.00		0.0014																						10.00		0.0008

				12.00		0.0085																						12.00																								12.00

















				SNR @ 
1% Pm-dsg		11.82																						SNR @ 
1% Pm-dsg		8.25																						SNR @ 
1% Pm-dsg		7.87																

				1%																								1%																								1%

				CFI=3, I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-8.00		0.9999																						-8.00		0.9998																						-8.00		0.9996

				-6.00		0.9992																						-6.00		0.9956																						-6.00		0.9939

				-4.00		0.9914																						-4.00		0.9522																						-4.00		0.9287

				-2.00		0.9237																						-2.00		0.7266																						-2.00		0.6593

				0.00		0.6970																						0.00		0.3665																						0.00		0.3056

				2.00		0.3611																						2.00		0.1075																						2.00		0.0822

				4.00		0.1162																						4.00		0.0182																						4.00		0.0121

				6.00		0.0225																						6.00		0.0012																						6.00		0.0010

				8.00		0.0023																						8.00																								8.00

				10.00																								10.00																								10.00

				12.00																								12.00																								12.00

















				SNR @ 
1% Pm-dsg		6.71																						SNR @ 
1% Pm-dsg		4.44																						SNR @ 
1% Pm-dsg		4.15																

				1%																								1%																								1%



PDCCH Test Case 2, CFI=1, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	1	1	0.9998999999999999	0.99829999999999997	0.98539999999999961	0.91010000000000002	0.67359999999999998	0.32040000000000002	8.6899999999999922E-2	9.900000000000006E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=1, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.99939999999999996	0.99219999999999975	0.90790000000000004	0.58690000000000009	0.2138000000000001	3.5599999999999986E-2	2.3E-3	2.0000000000000001E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=3, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.9998999999999999	0.99970000000000003	0.99569999999999947	0.95020000000000016	0.75909999999999966	0.4524999999999999	0.19089999999999996	4.849999999999996E-2	9.0000000000000028E-3	8.0000000000000004E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.99959999999999993	0.99389999999999967	0.92869999999999964	0.65929999999999955	0.30559999999999993	8.219999999999994E-2	1.2100000000000001E-2	1E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=1, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	1	0.99980000000000002	0.995	0.93589999999999973	0.70929999999999993	0.36499999999999999	0.11869999999999992	2.0000000000000004E-2	1.2000000000000001E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=1, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	0.99959999999999993	0.99749999999999983	0.97939999999999994	0.86279999999999946	0.5390999999999998	0.20049999999999998	3.539999999999998E-2	2.5000000000000001E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=1, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	0.99899999999999989	0.98789999999999978	0.85719999999999974	0.50460000000000005	0.16559999999999991	2.8399999999999995E-2	2.3E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=3, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	1	0.99970000000000003	0.99890000000000001	0.98649999999999993	0.92570000000000008	0.74900000000000033	0.45640000000000008	0.18899999999999997	5.0899999999999966E-2	8.5000000000000006E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=3, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	0.99980000000000002	0.99729999999999963	0.97099999999999964	0.8303999999999998	0.53620000000000023	0.24510000000000004	7.2599999999999956E-2	1.3300000000000005E-2	1.3999999999999998E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.9998999999999999	0.99919999999999987	0.99139999999999961	0.92369999999999963	0.69699999999999984	0.3611000000000002	0.11619999999999994	2.250000000000001E-2	2.3E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 1, CFI=3, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.99980000000000002	0.99559999999999971	0.95219999999999994	0.72660000000000025	0.3665000000000001	0.10749999999999994	1.8200000000000008E-2	1.1999999999999999E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg



PDCCH Test Case 2, CFI=1, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.99990000000000012	0.99979999999999991	0.99370000000000003	0.93069999999999964	0.6832999999999998	0.33439999999999981	9.6399999999999958E-2	1.4300000000000005E-2	1.2999999999999999E-3	1E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-dsg





PHICH test 1

		PHICH Test case 1, 2 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs

				I1/Noc = 13.91 dB; I2/Noc = 3.34 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.3744																						-4.00		0.3545																						-4.00		0.3014

				-2.00		0.3302																						-2.00		0.3052																						-2.00		0.2406

				0.00		0.2692																						0.00		0.2447																						0.00		0.1764

				2.00		0.2067																						2.00		0.1841																						2.00		0.1200

				4.00		0.1475																						4.00		0.1207																						4.00		0.0674

				6.00		0.0898																						6.00		0.0726																						6.00		0.0334

				8.00		0.0487																						8.00		0.0357																						8.00		0.0133

				10.00		0.0208																						10.00		0.0126																						10.00		0.0042

				12.00		0.0064																						12.00		0.0030																						12.00		0.0015

				14.00		0.0010																						14.00		0.0005																						14.00		0.0003

				16.00		0.0001																						16.00		0.0001																						16.00		0.0002

















				SNR @ 
0.1% Pm-an		14.00																						SNR @ 
0.1% Pm-an		13.23																						SNR @ 
0.1% Pm-an		12.50																

				0.1%																								0.1%																								0.1%

				I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.2561																						-4.00		0.2420																						-4.00		0.1915

				-2.00		0.1939																						-2.00		0.1818																						-2.00		0.1297

				0.00		0.1326																						0.00		0.1155																						0.00		0.0741

				2.00		0.0751																						2.00		0.0633																						2.00		0.0351

				4.00		0.0355																						4.00		0.0283																						4.00		0.0129

				6.00		0.0126																						6.00		0.0101																						6.00		0.0033

				8.00		0.0039																						8.00		0.0026																						8.00		0.0010

				10.00		0.0006																						10.00		0.0002																						10.00		0.0004

				12.00		0.0002																						12.00		0.0002																						12.00		0.0001

				14.00																								14.00																								14.00

				16.00																								16.00																								16.00

















				SNR @ 
0.1% Pm-an		9.45																						SNR @ 
0.1% Pm-an		8.75																						SNR @ 
0.1% Pm-an		8.00																

				0.1%																								0.1%																								0.1%



PHICH Test Case 1, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-MRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.37440000000000018	0.3302000000000001	0.26920000000000011	0.20669999999999994	0.14749999999999999	8.9799999999999963E-2	4.8699999999999993E-2	2.0799999999999999E-2	6.4000000000000038E-3	1E-3	1.0000000000000005E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-an



PHICH Test Case 1, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.35449999999999998	0.30519999999999997	0.24469999999999995	0.18409999999999996	0.12069999999999997	7.2599999999999984E-2	3.5699999999999982E-2	1.2600000000000007E-2	3.0000000000000005E-3	5.0000000000000001E-4	9.9999999999999991E-5	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-an



PHICH Test Case 1, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-MRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.25610000000000005	0.19390000000000004	0.13259999999999997	7.5099999999999958E-2	3.5499999999999983E-2	1.2600000000000007E-2	3.900000000000002E-3	6.0000000000000006E-4	2.0000000000000001E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-an



PHICH Test Case 1, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.24200000000000013	0.18179999999999999	0.11549999999999994	6.3299999999999954E-2	2.8299999999999981E-2	1.0100000000000005E-2	2.5999999999999999E-3	2.0000000000000001E-4	2.0000000000000001E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-an



PHICH Test Case 1, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.30139999999999995	0.24060000000000004	0.17640000000000003	0.11999999999999997	6.739999999999996E-2	3.3399999999999985E-2	1.3300000000000008E-2	4.2000000000000015E-3	1.5E-3	2.9999999999999997E-4	2.0000000000000001E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-an



PHICH Test Case 1, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.19150000000000003	0.12970000000000004	7.4099999999999971E-2	3.5099999999999965E-2	1.2900000000000005E-2	3.3000000000000013E-3	1E-3	4.0000000000000002E-4	1E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-an





PHICH test 2

		PHICH Test case 2, 4 Rx chains, Serving cell - 2 CRS APs, Interference cell - 2 CRS APs

				I1/Noc = 13.91 dB; I2/Noc = 3.34 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-8.00		0.4443																						-8.00		0.3690																						-8.00		0.3007

				-6.00		0.4134																						-6.00		0.3149																						-6.00		0.2298

				-4.00		0.3720																						-4.00		0.2485																						-4.00		0.1579

				-2.00		0.3169																						-2.00		0.1780																						-2.00		0.0937

				0.00		0.2538																						0.00		0.1085																						0.00		0.0463

				2.00		0.1772																						2.00		0.0542																						2.00		0.0193

				4.00		0.1040																						4.00		0.0216																						4.00		0.0065

				6.00		0.0554																						6.00		0.0065																						6.00		0.0009

				8.00		0.0210																						8.00		0.0008																						8.00

				10.00		0.0061																						10.00																								10.00

				12.00		0.0008																						12.00																								12.00

















				SNR @ 
0.1% Pm-an		11.78																						SNR @ 
0.1% Pm-an		7.79																						SNR @ 
0.1% Pm-an		5.89																

				0.1%																								0.1%																								0.1%

				I1/Noc = 8.36 dB; I2/Noc = 1.66 dB

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-8.00		0.3499																						-8.00		0.2680																						-8.00		0.2027

				-6.00		0.2867																						-6.00		0.1960																						-6.00		0.1352

				-4.00		0.2150																						-4.00		0.1286																						-4.00		0.0721

				-2.00		0.1458																						-2.00		0.0685																						-2.00		0.0321

				0.00		0.0818																						0.00		0.0294																						0.00		0.0118

				2.00		0.0381																						2.00		0.0094																						2.00		0.0026

				4.00		0.0122																						4.00		0.0014																						4.00		0.0002

				6.00		0.0028																						6.00		0.0001																						6.00

				8.00		0.0003																						8.00																								8.00

				10.00		0.0001																						10.00																								10.00

				12.00																								12.00																								12.00

















				SNR @ 
0.1% Pm-an		6.92																						SNR @ 
0.1% Pm-an		4.25																						SNR @ 
0.1% Pm-an		2.75																

				0.1%																								0.1%																								0.1%



PHICH Test Case 2, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.44430000000000008	0.41339999999999977	0.37200000000000011	0.31689999999999996	0.25380000000000003	0.17719999999999991	0.10399999999999991	5.5399999999999963E-2	2.1000000000000005E-2	6.1000000000000021E-3	8.0000000000000036E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-an



PHICH Test Case 2, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.36900000000000005	0.31490000000000001	0.24850000000000003	0.1780000000000001	0.10849999999999996	5.419999999999997E-2	2.1600000000000012E-2	6.5000000000000023E-3	7.9999999999999993E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-an



PHICH Test Case 2, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.34989999999999988	0.2866999999999999	0.21499999999999997	0.14580000000000001	8.1799999999999998E-2	3.8099999999999974E-2	1.2200000000000004E-2	2.8000000000000004E-3	2.9999999999999997E-4	1E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-an



PHICH Test Case 2, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.26800000000000002	0.19600000000000009	0.12860000000000002	6.849999999999995E-2	2.9399999999999985E-2	9.4000000000000056E-3	1.4000000000000002E-3	1E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-an



PHICH Test Case 2, I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.30069999999999997	0.22980000000000009	0.15789999999999998	9.3700000000000006E-2	4.6299999999999973E-2	1.9300000000000012E-2	6.5000000000000023E-3	8.9999999999999998E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-an



PHICH Test Case 2, I1/Noc = 8.36 dB, I2/Noc = 1.66 dB

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.20270000000000002	0.13519999999999993	7.2099999999999956E-2	3.2099999999999976E-2	1.1800000000000008E-2	2.5999999999999999E-3	2.0000000000000001E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	SNR, [dB]



Pm-an





EPDCCH test 1

		EDCCH Test case 1, 4 Rx chains, Serving cell - 2 CRS APs, Interference cell -2 CRS APs

				Model #1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, no PDSCH interference

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.9277																						-4.00		0.9347																						-4.00		0.6653

				-2.00		0.7884																						-2.00		0.8024																						-2.00		0.3651

				0.00		0.5754																						0.00		0.5915																						0.00		0.1479

				2.00		0.3480																						2.00		0.3592																						2.00		0.0465

				4.00		0.1719																						4.00		0.1767																						4.00		0.0131

				6.00		0.0720																						6.00		0.0699																						6.00		0.0028

				8.00		0.0219																						8.00		0.0236																						8.00		0.0005

				10.00		0.0060																						10.00		0.0061																						10.00		0.0001

				12.00		0.0016																						12.00		0.0016																						12.00

				14.00		0.0004																						14.00		0.0005																						14.00

				16.00		0.0001																						16.00		0.0001																						16.00

















				SNR @ 
1% Pm-dsg		9.21																						SNR @ 
1% Pm-dsg		9.27																						SNR @ 
1% Pm-dsg		4.35																

				1%																								1%																								1%

				Model #2: I1/Noc = 10.44 dB; I2/Noc = 4.57  dB, 20% interference loading

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.9023																						-4.00		0.8914																						-4.00		0.7015

				-2.00		0.7446																						-2.00		0.7030																						-2.00		0.4193

				0.00		0.5465																						0.00		0.4437																						0.00		0.1984

				2.00		0.3783																						2.00		0.2278																						2.00		0.0770

				4.00		0.2471																						4.00		0.0943																						4.00		0.0271

				6.00		0.1546																						6.00		0.0321																						6.00		0.0091

				8.00		0.0925																						8.00		0.0091																						8.00		0.0023

				10.00		0.0433																						10.00		0.0026																						10.00		0.0008

				12.00		0.0173																						12.00		0.0006																						12.00		0.0002

				14.00		0.0057																						14.00																								14.00

				16.00		0.0020																						16.00																								16.00

















				SNR @ 
1% Pm-dsg		12.99																						SNR @ 
1% Pm-dsg		7.85																						SNR @ 
1% Pm-dsg		5.83																

				1%																								1%																								1%

				Model #3: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB, 50% interference loading 

				SNR, dB		LMMSE-MRC																						SNR, dB		LMMSE-IRC (for information)																						SNR, dB		LMMSE-IRC + CRS-IM

						Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2.00		0.8226																						-2.00		0.6751																						-2.00		0.5115

				0.00		0.6805																						0.00		0.4159																						0.00		0.2770

				2.00		0.5200																						2.00		0.2103																						2.00		0.1236

				4.00		0.3633																						4.00		0.0849																						4.00		0.0462

				6.00		0.2254																						6.00		0.0266																						6.00		0.0134

				8.00		0.1114																						8.00		0.0078																						8.00		0.0044

				10.00		0.0440																						10.00		0.0020																						10.00		0.0009

				12.00		0.0135																						12.00		0.0003																						12.00		0.0003

				14.00		0.0034																						14.00																								14.00

				16.00		0.0006																						16.00																								16.00

				18.00																								18.00																								18.00

















				SNR @ 
1% Pm-dsg		12.44																						SNR @ 
1% Pm-dsg		7.59																						SNR @ 
1% Pm-dsg		6.53																

				1%																								1%																								1%



EPDCCH Test Case 1, Model #1

MMSE-MRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.92769999999999997	0.78839999999999999	0.57540000000000002	0.34799999999999998	0.17190000000000003	7.1999999999999981E-2	2.1900000000000003E-2	6.000000000000001E-3	1.5999999999999999E-3	4.0000000000000002E-4	9.9999999999999991E-5	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



ePDCCH Test Case 1, Model #1

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.93469999999999986	0.8024	0.59150000000000014	0.35919999999999985	0.17670000000000002	6.9899999999999962E-2	2.3600000000000003E-2	6.1000000000000021E-3	1.5999999999999999E-3	5.0000000000000001E-4	9.9999999999999991E-5	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



EPDCCH Test Case 1, Model #2

MMSE-MRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.90230000000000032	0.74459999999999982	0.5465000000000001	0.37830000000000014	0.24710000000000004	0.15459999999999996	9.2499999999999971E-2	4.3299999999999977E-2	1.730000000000001E-2	5.7000000000000019E-3	2.0000000000000005E-3	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



EPDCCH Test Case 1, Model #2

MMSE-IRC receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.89139999999999997	0.7030000000000004	0.44369999999999993	0.22780000000000006	9.4299999999999981E-2	3.2099999999999962E-2	9.1000000000000039E-3	2.6000000000000007E-3	6.0000000000000006E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



EPDCCH Test Case 1, Model #3

MMSE-MRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	0.82259999999999989	0.6805000000000001	0.52	0.3632999999999999	0.22540000000000013	0.11139999999999999	4.399999999999997E-2	1.3500000000000007E-2	3.4000000000000007E-3	6.0000000000000027E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Pm-dsg



EPDCCH Test Case 1, Model #3

MMSE-IRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	0.67510000000000014	0.41589999999999977	0.21030000000000001	8.4899999999999948E-2	2.6599999999999988E-2	7.800000000000004E-3	2E-3	2.9999999999999997E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Pm-dsg



ePDCCH Test Case 1, Model #1

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.6653	0.3651000000000002	0.1479	4.6499999999999958E-2	1.3100000000000007E-2	2.8000000000000008E-3	5.0000000000000001E-4	1E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



EPDCCH Test Case 1, Model #2

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	0.70150000000000001	0.41930000000000028	0.19840000000000002	7.6999999999999971E-2	2.7099999999999978E-2	9.1000000000000057E-3	2.3000000000000008E-3	8.0000000000000004E-4	2.0000000000000001E-4	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	SNR, [dB]



Pm-dsg



EPDCCH Test Case 1, Model #3

CRS-IM receiver
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