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1. Introduction

In the last RAN4 meeting the following agreements on the Cat1bis CRS IM test cases and simulation assumptions were made [1]:
	· Test cases for 1RX CRS-IM Cat1bis performance requirements
· PDSCH test cases
· Test #1: 
· TM4, 4 CRS APs, 24 PRBs, MIMO Rank 1
· FRC: 64QAM (MCS20)
· Interference loading: 20%

· Beamforming model: Follow PMI

· Test #2:
· TM9, 2 CRS APs, 24 PRBs, MIMO Rank 1
· FRC: 
· Option 1: 64QAM (MCS20)
· Option 2: QPSK (MCS9)
· Interference loading: 10%

· Beamforming model: Random PMI

· PDCCH test cases
· Test #1: PDCCH, 2 CRS APs, CFI = 1
· Select between AL2 and AL4 after simulation alignment

· Test #2: PDCCH AL4, 4 CRS APs, CFI = 2


In this paper we provide further link level simulation results for Cat1bis UEs with CRS-IM.
2. PDSCH simulation results

In this section we provide the PDSCH link level simulation results under the following assumptions:

· Test #1 (Figure 1): 
· TM4, 4 CRS APs, Rank 1, 64QAM

· Loading 20%, INR1 = 10.45 dB, INR2 = 4.57 dB (Set 10 in [2])

· Test #2 (Figure 2): 
· TM9, 2 CRS APs, Rank 1, QPSK and 64QAM

· Loading 10%, INR1 = 11.75 dB, INR2 = 5.69 dB (Set 10 in [2])

	Test #1 (TM4, 4 CRS APs) / 64QAM – FDD
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	Test #1 (TM4, 4 CRS APs) / 64QAM – TDD
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	Figure 1. PDSCH simulation results – Test #1


	Test #2 (TM9, 2 CRS APs) / QPSK – FDD
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	Test #2 (TM9, 2 CRS APs) / QPSK – TDD
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	Test #2 (TM9, 2 CRS APs) / 64QAM – FDD
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	Test #2 (TM9, 2 CRS APs) / 64QAM – TDD
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	Figure 2. PDSCH simulation results – Test #2.


In Table 1 we provide the summary of PDSCH simulation results.
Table 1. PDSCH results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC gain @ 70% Max T-put, dB
	CRS-IM SINR @ 70% Max T-put, dB

	
	
	QPSK
	64QAM
	QPSK
	64QAM

	PDSCH test #1
	FDD
	N/A
	1.8
	N/A
	1.6

	
	TDD
	N/A
	2.0
	N/A
	1.6

	PDSCH test #2
	FDD
	2.9
	2.6
	-3.3
	5.8

	
	TDD
	3.4
	3.0
	-3.7
	5.6


3. PDCCH simulation results
In this section we provide the PDCCH link level simulation results under the following assumptions:
· CRS AP configuration

· Test #1 (Figure 3): PDCCH AL2 and AL4, 2 CRS APs, CFI = 1
· Test #2 (Figure 4): PDCCH AL4, 4 CRS APs, CFI = 2

· Interference profile: Loading 50%, INR1 = 13.91 dB, INR2 = 3.34dB

	Test #1: AL2, 2 CRS APs, CFI = 1 – FDD
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	Test #1: AL2, 2 CRS APs, CFI = 1 – TDD
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	Test #1: AL4, 2 CRS APs, CFI = 1 – FDD
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	Test #1: AL4, 2 CRS APs, CFI = 1 – TDD
[image: image10.emf]-10 -5 0 5

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, Non-Colliding, 1Rx, 2Tx, CFI=1, AL4

LMMSE-MRC

CRS-IM



	Figure 3. PDCCH simulation results – Test #1


	Test #2: AL4, 4 CRS APs, CFI = 2 – FDD
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	Test #2: AL4, 4 CRS APs, CFI = 2 – TDD
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	Figure 4. PDCCH simulation results – Test #2


In Table 2 we provide the summary of PDCCH simulation results.
Table 2. PDCCH results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC gain @ 1% PDCCH/PCFICH Pm-dsg, dB
	CRS-IM SINR @ 1% 
PDCCH/PCFICH Pm-dsg, dB

	
	
	AL2
	AL4
	AL2
	AL4

	PDCCH test #1
	FDD
	3.0
	3.1
	3.8
	0.4

	
	TDD
	3.0
	3.2
	4.2
	0.6

	PDCCH test #2
	FDD
	N/A
	2.8
	N/A
	-0.6

	
	TDD
	N/A
	2.8
	N/A
	-0.1


4. Conclusions

In this contribution we provided PDSCH and PDCCH simulation results for Cat1bis UEs. The following observations were made:
Table 1. PDSCH results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC gain @ 70% Max T-put, dB
	CRS-IM SINR @ 70% Max T-put, dB

	
	
	QPSK
	64QAM
	QPSK
	64QAM

	PDSCH test #1
	FDD
	N/A
	1.8
	N/A
	1.6

	
	TDD
	N/A
	2.0
	N/A
	1.6

	PDSCH test #2
	FDD
	2.9
	2.6
	-3.3
	5.8

	
	TDD
	3.4
	3.0
	-3.7
	5.6


Table 2. PDCCH results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC gain @ 1% PDCCH/PCFICH Pm-dsg, dB
	CRS-IM SINR @ 1% 
PDCCH/PCFICH Pm-dsg, dB

	
	
	AL2
	AL4
	AL2
	AL4

	PDCCH test #1
	FDD
	3.0
	3.1
	3.8
	0.4

	
	TDD
	3.0
	3.2
	4.2
	0.6

	PDCCH test #2
	FDD
	N/A
	2.8
	N/A
	-0.6

	
	TDD
	N/A
	2.8
	N/A
	-0.1


The FDD simulation results are also provided in the attached Excel spreadsheets:


[image: image13.emf]1RX CRS-IM Cat1bis  sim.xlsx
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PDSCH Alignment



		Test		Loading		INR1		INR2		FRC		Intel				Company 2				Company 3				Company 4				Company 5				Company 6				Company 7				Company 8				Company 9				SPAN				AVERAGE SNR				AVERAGE SINR				Gain over MMSE

												MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		MMSE		CRS-IM		CRS-IM

		FDD Test 1 (TM4)		20%		10.45		4.57		R.X		15.1		13.3																																		0.0		0.0		15.1		13.3		3.4		1.6		1.8

		FDD Test 2 (TM9)		10%		11.75		5.76		R.Z		21.3		18.8																																		0.0		0.0		21.3		18.8		8.4		5.8		2.6

										R.W		12.5		9.6																																		0.0		0.0		12.5		9.6		-0.5		-3.3		2.9





PDSCH FDD Test 1

				Test case 1 - TM4, 4 CRS APs, Loading 20%, 64QAM (R.X)																																																Max Tput		8.575

				SNR, dB		LMMSE-MRC																						SNR, dB		CRS-IM receiver

						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

				0.0		0.1																						0.0		0.5

				2.0		0.4																						2.0		1.1

				4.0		0.9																						4.0		1.8

				6.0		1.6																						6.0		2.7

				8.0		2.5																						8.0		3.7

				10.0		3.4																						10.0		4.7

				12.0		4.5																						12.0		5.5

				14.0		5.5																						14.0		6.3

				16.0		6.4																						16.0		6.9

				18.0		7.2																						18.0		7.5

				20.0		7.7																						20.0		7.9

				22.0		8.2																						22.0		8.2

				24.0		8.4																						24.0		8.4

				26.0		8.5																						26.0		8.5











				SNR @ 
70% max T-Put		15.1																						SNR @ 
70% max T-Put		13.3																

				6.00																								6.00



TM4, Loading 20%, 64QAM

LMMSE-MRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	9.0039599999999997E-2	0.35015400000000002	0.90992399999999996	1.6331	2.51539	3.4491399999999999	4.4934000000000003	5.5005100000000002	6.4132999999999996	7.1802999999999999	7.7496	8.1516800000000007	8.37988	8.50183	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	SNR, [dB]



Throughput, [Mbps]



TM4, Loading 20%, 64QAM

CRS-IM receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	0.48831000000000002	1.0571299999999999	1.8193699999999999	2.68451	3.6859099999999998	4.6634799999999998	5.54244	6.26037	6.9292400000000001	7.4870999999999999	7.9192	8.2345699999999997	8.41751	8.5127900000000007	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	SNR, [dB]



Throughput, [Mbps]





PDSCH FDD Test 2

				Test case 2 - TM9, 4 CRS APs, Loading 10%, 64QAM (R.Z)																																																Max Tput		8.575

				SNR, dB		LMMSE-MRC																						SNR, dB		CRS-IM receiver

						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

				4.0		0.2																						4.0		0.6

				6.0		0.4																						6.0		1.1

				8.0		0.8																						8.0		1.7

				10.0		1.4																						10.0		2.4

				12.0		2.1																						12.0		3.3

				14.0		2.9																						14.0		4.2

				16.0		3.8																						16.0		5.0

				18.0		4.7																						18.0		5.8

				20.0		5.5																						20.0		6.4

				22.0		6.3																						22.0		6.9

				24.0		6.9																						24.0		7.4

				26.0		7.4																						26.0		7.7

				28.0		7.7																						28.0		7.9

				30.0		8.0																						30.0		8.1

				32.0		8.2																						32.0		8.2









				SNR @ 
70% max T-Put		21.3																						SNR @ 
70% max T-Put		18.8																

				6.00																								6.00

				Test case 1 - TM9, 4 CRS APs, Loading 10%, QPSK (R.W)																																																Max Tput		3.377

				SNR, dB		LMMSE-MRC																						SNR, dB		CRS-IM receiver

						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

				-4.0		0.1																						-4.0		0.2

				-2.0		0.2																						-2.0		0.4

				0.0		0.3																						0.0		0.7

				2.0		0.6																						2.0		1.0

				4.0		0.9																						4.0		1.4

				6.0		1.2																						6.0		1.8

				8.0		1.6																						8.0		2.1

				10.0		2.0																						10.0		2.4

				12.0		2.3																						12.0		2.7

				14.0		2.6																						14.0		2.9

				16.0		2.8																						16.0		3.0

				18.0		3.0																						18.0		3.1

				20.0		3.1																						20.0		3.2

				22.0		3.2																						22.0		3.3











				SNR @ 
70% max T-Put		12.5																						SNR @ 
70% max T-Put		9.6																

				2.36																								2.36



TM9, Loading 10%, 64QAM

LMMSE-MRC  receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.20056399999999999	0.44829200000000002	0.83894000000000002	1.3529800000000001	2.05471	2.8526799999999999	3.76356	4.6949199999999998	5.5152799999999997	6.2546600000000003	6.8506299999999998	7.3689600000000004	7.7343500000000001	7.9892300000000001	8.1697799999999994	Company 2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR, [dB]



Throughput, [Mbps]



TM9, Loading 10%, 64QAM

CRS-IM receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.61360300000000001	1.07952	1.6912199999999999	2.4372600000000002	3.2890700000000002	4.1670699999999998	5.0422200000000004	5.7672999999999996	6.4013900000000001	6.9206599999999998	7.3537100000000004	7.69815	7.9463499999999998	8.1178600000000003	8.2340999999999998	Company 2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR, [dB]



Throughput, [Mbps]



TM9, Loading 10%, QPSK

LMMSE-MRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	6.1907999999999998E-2	0.15645800000000001	0.32567400000000002	0.56392600000000004	0.86915100000000001	1.2192099999999999	1.5947899999999999	1.9653	2.3003499999999999	2.5855000000000001	2.8168099999999998	2.9905300000000001	3.1342300000000001	3.2259699999999998	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Throughput, [Mbps]



TM9, Loading 10%, QPSK

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	0.20185800000000001	0.39452300000000001	0.68567800000000001	1.02054	1.4073800000000001	1.78952	2.14052	2.4213499999999999	2.66092	2.8582700000000001	3.0162300000000002	3.13611	3.2246600000000001	3.27793	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Throughput, [Mbps]





PDCCH Alignment



		Test		INR1		INR2		AL		Intel				Company 2				Company 3				Company 4				Company 5				Company 6				Company 7				Company 8				Company 9				SPAN				AVERAGE SNR				AVERAGE SINR				Gain over MRC

										MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM		MRC		CRS-IM

		PDCCH test 1		13.91		3.34		2		21.2		18.2																																		0.0		0.0		21.2		18.2		6.8		3.8		3.0

								4		17.9		14.8																																		0.0		0.0		17.9		14.8		3.5		0.4		3.1

		PDCCH test 2		13.91		3.34		4		16.6		13.9																																		0.0		0.0		16.6		13.9		2.2		-0.6		2.8





PDCCH FDD Test 1

				PDCCH Test case 1, 2 CRS APs, PDCCH AL2, CFI = 1

				SNR, dB		LMMSE-MRC																						SNR, dB		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

				8.0		0.91																						8.0		0.64

				10.0		0.78																						10.0		0.43

				12.0		0.59																						12.0		0.24

				14.0		0.37																						14.0		0.10

				16.0		0.18																						16.0		0.04

				18.0		0.07																						18.0		0.01

				20.0		0.02																						20.0		0.00

				22.0		0.01																						22.0		0.00

				24.0		0.00																						24.0		0.00

				26.0																								26.0

				28.0																								28.0

















				SNR @ 
1% Pm-dsg		21.2																						SNR @ 
1% Pm-dsg		18.2																

				1%																								1%

				PDCCH Test case 1, 2 CRS APs, PDCCH AL4, CFI = 1

				SNR, dB		LMMSE-MRC																						SNR, dB		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

				4.0		0.95																						4.0		0.76

				6.0		0.85																						6.0		0.55

				8.0		0.68																						8.0		0.32

				10.0		0.46																						10.0		0.15

				12.0		0.25																						12.0		0.06

				14.0		0.11																						14.0		0.02

				16.0		0.04																						16.0		0.00

				18.0		0.01																						18.0		0.00

				20.0		0.00																						20.0		0.00

				22.0																								22.0

				24.0																								24.0

















				SNR @ 
1% Pm-dsg		17.9																						SNR @ 
1% Pm-dsg		14.8																

				1%																								1%



PDCCH Test Case 1

LMMSE-MRC receiver

Intel	8	10	12	14	16	18	20	22	24	26	28	0.91392499999999999	0.78342500000000004	0.58799199999999996	0.36899999999999999	0.18442500000000001	7.2566699999999998E-2	2.2499999999999999E-2	5.8500000000000002E-3	1.35833E-3	Company 2	8	10	12	14	16	18	20	22	24	26	28	Company 3	8	10	12	14	16	18	20	22	24	26	28	Company 4	8	10	12	14	16	18	20	22	24	26	28	Company 5	8	10	12	14	16	18	20	22	24	26	28	Company 6	8	10	12	14	16	18	20	22	24	26	28	Company 7	8	10	12	14	16	18	20	22	24	26	28	Company 8	8	10	12	14	16	18	20	22	24	26	28	Company 9	8	10	12	14	16	18	20	22	24	26	28	SNR, [dB]



Pm-dsg



PDCCH Test Case 1

CRS-IM receiver

Intel	8	10	12	14	16	18	20	22	24	26	28	0.64471699999999998	0.42973299999999998	0.235042	0.104975	3.8583300000000001E-2	1.1350000000000001E-2	3.0000000000000001E-3	7.5833300000000003E-4	1.8333299999999999E-4	Company 2	8	10	12	14	16	18	20	22	24	26	28	Company 3	8	10	12	14	16	18	20	22	24	26	28	Company 4	8	10	12	14	16	18	20	22	24	26	28	Company 5	8	10	12	14	16	18	20	22	24	26	28	Company 6	8	10	12	14	16	18	20	22	24	26	28	Company 7	8	10	12	14	16	18	20	22	24	26	28	Company 8	8	10	12	14	16	18	20	22	24	26	28	Company 9	8	10	12	14	16	18	20	22	24	26	28	SNR, [dB]



Pm-dsg



PDCCH Test Case 1

LMMSE-MRC receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	0.950658	0.85182500000000005	0.68029200000000001	0.46247500000000002	0.25409199999999998	0.107517	3.62583E-2	9.4083299999999995E-3	2.1833299999999998E-3	Company 2	4	6	8	10	12	14	16	18	20	22	24	Company 3	4	6	8	10	12	14	16	18	20	22	24	Company 4	4	6	8	10	12	14	16	18	20	22	24	Company 5	4	6	8	10	12	14	16	18	20	22	24	Company 6	4	6	8	10	12	14	16	18	20	22	24	Company 7	4	6	8	10	12	14	16	18	20	22	24	Company 8	4	6	8	10	12	14	16	18	20	22	24	Company 9	4	6	8	10	12	14	16	18	20	22	24	SNR, [dB]



Pm-dsg



PDCCH Test Case 1

CRS-IM receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	0.75721700000000003	0.54612499999999997	0.32150000000000001	0.150642	5.6583300000000003E-2	1.7008300000000001E-2	4.3916700000000003E-3	1.06667E-3	2.0000000000000001E-4	Company 2	4	6	8	10	12	14	16	18	20	22	24	Company 3	4	6	8	10	12	14	16	18	20	22	24	Company 4	4	6	8	10	12	14	16	18	20	22	24	Company 5	4	6	8	10	12	14	16	18	20	22	24	Company 6	4	6	8	10	12	14	16	18	20	22	24	Company 7	4	6	8	10	12	14	16	18	20	22	24	Company 8	4	6	8	10	12	14	16	18	20	22	24	Company 9	4	6	8	10	12	14	16	18	20	22	24	SNR, [dB]



Pm-dsg





PDCCH FDD Test 2

				PDCCH Test case 2, 4 CRS APs, PDCCH AL4, CFI = 2

				SNR, dB		LMMSE-MRC																						SNR, dB		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

				4.00		0.99																						4.00		0.87

				6.00		0.95																						6.00		0.65

				8.00		0.80																						8.00		0.36

				10.00		0.53																						10.00		0.14

				12.00		0.24																						12.00		0.04

				14.00		0.07																						14.00		0.01

				16.00		0.02																						16.00		0.00

				18.00		0.00																						18.00		0.00

				20.00		0.00																						20.00		0.00

				22.00																								22.00

				24.00																								24.00

















				SNR @ 
1% Pm-dsg		16.6																						SNR @ 
1% Pm-dsg		13.9																

				1%																								1%



PDCCH Test Case 2

LMMSE-MRC receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	0.99171699999999996	0.94534200000000002	0.79914200000000002	0.52634199999999998	0.243092	7.4899999999999994E-2	1.6650000000000002E-2	3.29167E-3	6.3333300000000003E-4	Company 2	4	6	8	10	12	14	16	18	20	22	24	Company 3	4	6	8	10	12	14	16	18	20	22	24	Company 4	4	6	8	10	12	14	16	18	20	22	24	Company 5	4	6	8	10	12	14	16	18	20	22	24	Company 6	4	6	8	10	12	14	16	18	20	22	24	Company 7	4	6	8	10	12	14	16	18	20	22	24	Company 8	4	6	8	10	12	14	16	18	20	22	24	Company 9	4	6	8	10	12	14	16	18	20	22	24	SNR, [dB]



Pm-dsg



PDCCH Test Case 2

CRS-IM receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	0.87429999999999997	0.652308	0.36478300000000002	0.14330799999999999	4.02917E-2	8.9666699999999995E-3	2.1166700000000002E-3	5.5833300000000005E-4	1.6666700000000001E-4	Company 2	4	6	8	10	12	14	16	18	20	22	24	Company 3	4	6	8	10	12	14	16	18	20	22	24	Company 4	4	6	8	10	12	14	16	18	20	22	24	Company 5	4	6	8	10	12	14	16	18	20	22	24	Company 6	4	6	8	10	12	14	16	18	20	22	24	Company 7	4	6	8	10	12	14	16	18	20	22	24	Company 8	4	6	8	10	12	14	16	18	20	22	24	Company 9	4	6	8	10	12	14	16	18	20	22	24	SNR, [dB]



Pm-dsg






