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1. Introduction

In RAN #73 meeting the “LTE Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements” WI was approved [1]. The work item 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 the previous RAN4 meeting the following agreements for the enhanced CRS-IM performance requirements were made [2]:
	· Enhanced CRS-IM for PDSCH
· Background: Candidate scenarios in RAN4 #82


[image: image1]
· Further refinement of test parameters for Test cases 1, 2, 3, 4: Use MCS 21 for Test 4

· Test case 5

· Confirm performance gains of CRS-IM Receiver #2 (R4-1702195) based on summary of alignment results. 

· TR should also mention blind detection feasibility notes

· Do not define performance requirements

· Test case 6
· Confirm performance gains of CRS-IM Receiver #1 and #2 (R4-1702195) based on summary of alignment results. . 

· Do not define performance requirements

· Enhanced CRS-IM for PDCCH/PCFICH
· Background: 

· Candidate scenarios
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· RAN4 #82 agreements

· Confirm CRS-IM feasibility and define requirements for TC 1. 

· Deprioritize work for TC2

· Continue studies for additional PDCCH/PCFICH TC3 (investigate both performance and complexity).

· Test 3 (4 RX antennas + 4 CRS APs)

· Provide additional analysis in RAN4 #83 for Medium correlation channel model 

· Decide on performance requirements introduction in RAN4 #83

· Option 1: Do not define requirements 

· Option 2: Define demodulation requirements for Medium antenna correlation model based on Type A CCIM receiver 

· Option 3: Define demodulation requirements for Medium antenna correlation model based on LMMSE-IRC receiver 

· Option 4: Define demodulation requirements for Low antenna correlation model based on LMMSE-IRC receiver (without CRS-IM)

· Enhanced CRS-IM for PHICH
· Background: 

· Candidate scenarios
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· RAN4 #82 agreements

· Confirm performance gains for PHICH TC 1. FFS if performance requirements need to be introduced. 

· Deprioritize work for TC2

· Continue studies for additional PHICH TC3 (investigate both performance and complexity).

· Way forward: Do not introduce PHICH performance requirements
· UE feature list
· Set of UE features
· #1: Non-colliding CRS-IM receiver for 2RX and 4 CRS APs for PDSCH 

· #2: Non-colliding CRS-IM receiver for 4RX and 2 CRS APs for PDSCH

· #3: Non-colliding CRS-IM receiver for 4RX and 4 CRS APs for PDSCH

· #4: Type A CCIM receiver for 2RX and 4 CRS APs for DL Control Channels

· FFS depending on the test case introduction
· #5: Type A CCIM receiver for 4RX and 2 CRS APs for DL Control Channels

· #6: Type A CCIM receiver for 4RX and 4 CRS APs for DL Control Channels

· FFS depending on the capability signalling discussion
· #7: Blind detection of base CRS assistance information including number of CRS-APs



In this contribution we provide the alignment and impairments results for the agreed test cases and also make suggestion on the remaining aspects.

2. PDSCH Performance Requirements
The summary of Enhanced CRS-IM PDSCH test cases is provided in Table 1 and is based on the agreed simulation assumptions [3].
Table 1. PDSCH test cases 

	Test
	Duplexing
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	
	
	Serv. cell
	Interf. cells

	1a
	FDD
	TM4
	Non Colliding
	2
	4
	4

	2a
	
	TM4
	Non Colliding
	4
	2
	2

	3a
	
	TM9
	Non Colliding
	4
	2
	2

	4a
	
	TM4
	Non Colliding
	4
	4
	4

	1b
	TDD
	TM4
	Non Colliding
	2
	4
	4

	2b
	
	TM4
	Non Colliding
	4
	2
	2

	3b
	
	TM9
	Non Colliding
	4
	2
	2

	4b
	
	TM4
	Non Colliding
	4
	4
	4


In Figure 1we provide link level results for the Test cases #1 - #4 for the two receiver types:

· Baseline Receiver: LMMSE-IRC

· CRS-IM: LMMSE-IRC + 1 Cell CRS-IM (CRS APS 0-3)
The simulation results are provided for FDD and TDD modes and based on the simulation assumptions in [3]. The simulation results are also summarized in Table 2.
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	Figure 1. PDSCH simulation results


Table 2. Simulation results summary

	Duplexing
	Test
	SINR @ 70% of max t-put, [dB]
	CRS-IM 
performance gain, [dB]

	
	
	MMSE
	CRS-IM
	

	FDD
	Test 1a
	1.4
	-1.2
	2.6

	
	Test 2a
	-1.5
	-3.9
	2.4

	
	Test 3a
	-0.4
	-2.4
	2.0

	
	Test 4a
	-1.0
	-3.9
	2.9

	TDD
	Test 1b
	2.0
	-0.5
	2.5

	
	Test 2b
	-1.5
	-3.7
	2.2

	
	Test 3b
	1.0
	-1.9
	2.9

	
	Test 4b
	-0.4
	-3.7
	3.3


The simulation results confirm feasibility of the selected test cases. The detailed simulation results and impairments results are available in the embedded Excel spreadsheet.

[image: image12.emf]eCRS-IM results  summary PDSCH - Intel.xlsx


3. PDCCH/PCFICH Performance Requirements
The set of investigated PDCCH/PCFICH test cases is summarized in Table 3. The detailed simulation assumptions are provided in [3].

Table 3. 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

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


The PDCCH/PCFICH simulation results are illustrated in Figure 1. The results are provided for ULA Low and Med correlation models.

	Test #1: 4 CRS APs + 2 RX UE

	PDCCH AL 2 / ULA Low antenna correlation.
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	PDCCH AL 2 / ULA Med antenna correlation.
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	Test #3: 4 CRS APs + 4 RX UE

	PDCCH AL 2 / ULA Low antenna correlation.
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	PDCCH AL 2 / ULA Medium antenna correlation.
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	PDCCH AL 1 / ULA Low antenna correlation.
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	PDCCH AL 1 / ULA Medium antenna correlation.
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	Figure 2. PDCCH/PCFICH simulation results.


The detailed simulation results are available in the embedded Excel spreadsheet.


[image: image19.emf]eCRS-IM results  summary PDCCH - Intel.xlsx


Observations #1 (PDCCH/PCFICH)

· Test #1: LMMSE-IRC + CRS-IM receivers ensure noticeable performance gains over both LMMSE-IRC and LMMSE-MRC for all investigated scenarios.
· Test #3: LMMSE-IRC + CRS-IM receivers ensure performance gains over both LMMSE-IRC and LMMSE-MRC. For test #3 the operating SNR point allows test case definition for scenarios with AL 2 and Medium antenna correlation or for scenarios with AL 1 and Low antenna correlation.

Proposal #1:
Confirm performance benefits and feasibility of using CRS-IM for PDCCH/PCFICH Test #3. Define the PDCCH/PCFICH demodulation performance requirements for Test 3 under Medium antenna correlation assumptions.
4. UE Features
UE capabilities framework was widely discussed in the previous RAN4 meetings. The majority of features were decided. There are a few features to be further discussed. The following additional UE features are suggested to be defined:
· #5: Type A DL Control Channel IM receiver for 4RX operation
In accordance to the results in Section 3 it is suggested to introduce the 4RX PDCCH/PCFICH performance requirements for the case of 4CRS AP are suggested to be introduced. In this case a generic 4RX capability can be introduced to indicate support of Type A CCIM for the 4RX case
· #6: Blind detection of base CRS assistance information including number of CRS-APs
As discussed in the previous meetings, blind detection of the neighbouring cell number of CRS APs may be beneficial to reduce the CRSA Assistance signalling overhead and offload the majority of functions on the selection of the dominant interferer to the UE side. In case the related assistance enhancements in [X] are agreed, the corresponding UE capability needs to be introduced.
Proposal #2:
Introduce additional CRS-IM UE features.
· #5: Type A DL Control Channel IM receiver for 4RX operation

· #6: Blind detection of base CRS assistance information including number of CRS-APs

5. Conclusions

In this contribution, we have provided simulation results and views on the remaining details of Enhanced CRS-IM performance requirements. In summary, we make the following proposals:

Proposal #1:
Confirm performance benefits and feasibility of using CRS-IM for PDCCH/PCFICH Test #3. Define the PDCCH/PCFICH demodulation performance requirements for Test 3 under Medium antenna correlation assumptions.
Proposal #2:
Introduce additional CRS-IM UE features.
· #5: Type A DL Control Channel IM receiver for 4RX operation

· #6: Blind detection of base CRS assistance information including number of CRS-APs
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Test cases



		Test		Duplexing		TM		CRS pattern		Number of UE RX chains		Number of CRS APs

												Serv. cell		Interf. cells

		1a		FDD		TM4		Non Colliding		2		4		4

		2a				TM4		Non Colliding		4		2		2

		3a				TM9		Non Colliding		4		2		2

		4a				TM4		Non Colliding		4		4		4

		1b		TDD		TM4		Non Colliding		2		4		4

		2b				TM4		Non Colliding		4		2		2

		3b				TM9		Non Colliding		4		2		2

		4b				TM4		Non Colliding		4		4		4





Simulation assumptions

		Parameter						Value

		Duplexing						FDD, TDD

		System bandwidth						10 MHz

		Tx EVM						6%

		Antenna models						Tests 1: 4x2 low correlation

								Tests 2, 3: 2x4 low correlation

								Test 4: 4x4 low correlation

		Cell ID pattern						Non-colliding CRS: 

								Serving cell: 0

								Interference cell 1: 1

								Interference cell 2: 6

		Interference power profile						Interference cell 1: I1/Noc = 10.45 dB

								Interference cell 2: I2/Noc = 4.6 dB

		Network synchronization in time						All cells are synchronous

								Time-delay wrt. serving cell

								1st interfering cell		2nd interfering cell

								3 µs		-1 µs

		Network synchronization in frequency						Frequency shift wrt. serving cell

								1st interfering cell		2nd interfering cell

								300 Hz		-100 Hz

		Channel model						EVA-5Hz for all links. Use different channel seed for between cells.

		Number of control region OFDM symbols (CFI)						CFI = 2. Same value in all cells

		HARQ modelling						Maximum 4 HARQ retransmissions

		TDD parameters						Uplink downlink Configuration: 1

								Special subframe configuration: 4

		CSI-RS configuration for serving cell (for Test 3)						FDD:
  Number of CSI-RS ports : 2
  CSI-RS periodicity and subframe offset : 5/2
  CSI reference signal configuration : 0
  Zero-power CSI-RS configuration : 3 /0001000000000000






								TDD:
  Number of CSI-RS ports : 2
  CSI-RS periodicity and subframe offset : 5/4
  CSI reference signal configuration : 8
  Zero-power CSI-RS configuration : 4 /0010000000000000









		Desired PDSCH transmission parameters		Resource allocation				PDSCH is scheduled in subframes 
• 0-4, 6-9 for FDD
• 0, 1, 4, 6, 9 for TDD
TM4: 50 PRB for all subframes
TM9: 
• FDD: 50 PRB resource allocation for all SFs 1-4, 6-9; 41 PRB resource allocation for all SF 0
• TDD: 50 PRB resource allocation for all SFs 4, 9; 41 PRB resource allocation for all SF 0











				PMI				TM4: Follow PMI, reporting mode PUSCH 3-1

								TM9: Random PMI with 1 PRG / 1 TTI granularity

		Physical channels and signal explicitly transmitted in interfering cells						CRS

								PDSCH

								PSS/SSS/PBCH

		Interference PDSCH transmission parameters				Resource allocation		Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells.

								Average resource utilization in the interfering cells: 20%

						Rank		Randomly changing rank per allocated subband from subframe to subframe: 80% rank-1, 20% rank-2

						Interference model		Based on TS 36.101 B.5.3 and B.5.4

						TM		Same as serving cell TM

		Receivers						Baseline: LMMSE-IRC

								Enhanced reference receiver structures: LMMSE-IRC + 1 cell CRS-IM





PDSCH FRCs

		FDD FRCs for TM4 PDSCH tests

		Parameter		Unit		Value

						Test 1a		Test 2a		Test 4a

		Reference channel				R.36		R.35		R.X

		Channel bandwidth		MHz		10		10		10

		Allocated resource blocks				50		50		50

		Allocated number of PDCCH symbols				2		2		2

		Allocated subframes per Radio Frame				9		9		9

		Modulation				64QAM		64QAM		64QAM

		Target Coding Rate				0.5		0.5		0.55

		Information Bit Payload

		For Sub-Frames 1,2,3,4,6,7,8,9		Bits 		18336		19848		21384

		For Sub-Frame 5		Bits 		n/a		n/a		n/a

		For Sub-Frame 0		Bits 		18336		18336		19848

		Number of Code Blocks

		For Sub-Frames 1,2,3,4,6,7,8,9		Bits 		3		4		4

		For Sub-Frame 5		Bits 		n/a		n/a		n/a

		For Sub-Frame 0		Bits 		3		3		4

		Binary Channel Bits

		For Sub-Frames 1,2,3,4,6,7,8,9		Bits 		38400		39600		38400

		For Sub-Frame 5		Bits 		n/a		n/a		n/a

		For Sub-Frame 0		Bits 		36096		37152		36096

		Max. Throughput averaged over 1 frame		Mbps		16.502		17.712		19.092

		UE Category				≥ 2		≥ 2		≥ 2

		TDD FRCs for TM4 PDSCH tests

		Parameter		Unit		Value

						Test 1b		Test 2b		Test 4b

		Reference channel				R.36-TDD		R.35-TDD		R.X-TDD

		Channel bandwidth		MHz		10		10		10

		Allocated resource blocks				50		50		50

		Uplink-Downlink Configuration				1		1		1

		Allocated subframes per Radio Frame				2+2		2+2		2+2

		Modulation				64QAM		64QAM		64QAM

		Target Coding Rate				0.5		0.5		0.55

		Information Bit Payload

		For Sub-Frames 4,9		Bits 		18336		19848		21384

		For Sub-Frames 1,6		Bits 		15840		15840		16992

		For Sub-Frame 5		Bits 		n/a		n/a		n/a

		For Sub-Frame 0		Bits 		n/a		n/a		n/a

		Number of Code Blocks

		For Sub-Frames 4,9		Bits 		3		4		4

		For Sub-Frames 1,6		Bits 		3		3		3

		For Sub-Frame 5		Bits 		n/a		n/a		n/a

		For Sub-Frame 0		Bits 		n/a		n/a		n/a

		Binary Channel Bits

		For Sub-Frames 4,9		Bits 		38400		39600		38400

		For Sub-Frames 1,6		Bits 		30768		31968		30768

		For Sub-Frame 5		Bits 		n/a		n/a		n/a

		For Sub-Frame 0		Bits 		n/a		n/a		n/a

		Max. Throughput averaged over 1 frame		Mbps		6.835		7.138		7.675

		UE Category				≥ 2		≥ 2		≥ 2

		FDD FRC for TM9 PDSCH test

		Parameter		Unit		Value

						Test 3a

		Reference channel				R.Y

		Channel bandwidth		MHz		10

		Allocated resource blocks				50 (Note 3)

		Allocated subframes per Radio Frame				9

		Modulation				64QAM

		Target Coding Rate				0.51

		Information Bit Payload

		For Sub-Frames 1,2,3,4		Bits 		18336

		For Sub-Frames 6,7,8,9		Bits 		18336

		For Sub-Frame 5		Bits 		n/a

		For Sub-Frame 0		Bits 		14688

		Number of Code Blocks

		For Sub-Frames 1,2,3,4		Bits 		3

		For Sub-Frames 6,7,8,9		Bits 		3

		For Sub-Frame 5		Bits 		n/a

		For Sub-Frame 0		Bits 		3

		Binary Channel Bits

		For Sub-Frames 1,4,6,9		Bits 		36000

		For Sub-Frames 2,7		Bits 		35400

		For Sub-Frames 3,8		Bits 		34800

		For Sub-Frame 5		Bits 		n/a

		For Sub-Frame 0		Bits 		29520

		Max. Throughput averaged over 1 frame		Mbps		16.138

		UE Category				≥ 2

		TDD FRC for TM9 PDSCH test

		Parameter		Unit		Value

						Test 3b

		Reference channel				R.Y-TDD

		Channel bandwidth		MHz		10

		Allocated resource blocks				50 (Note 3)

		Uplink-Downlink Configuration				1

		Allocated subframes per Radio Frame				3+2

		Modulation				64QAM

		Target Coding Rate				0.51

		Information Bit Payload

		For Sub-Frames 4,9 (non CSI-RS SF)		Bits 		n/a

		For Sub-Frames 4,9		Bits 		18336

		For Sub-Frames 1,6		Bits 		11832

		For Sub-Frame 5		Bits 		n/a

		For Sub-Frame 0		Bits 		14688

		Number of Code Blocks

		For Sub-Frames 4,9 (non CSI-RS SF)		Bits 		n/a

		For Sub-Frames 4,9		Bits 

		For Sub-Frames 1,6		Bits 

		For Sub-Frame 5		Bits 		n/a

		For Sub-Frame 0		Bits 

		Binary Channel Bits

		For Sub-Frames 4,9 (non CSI-RS SF)		Bits 		n/a

		For Sub-Frames 4,9		Bits 		34200

		For Sub-Frames 1,6		Bits 		23616

		For Sub-Frame 5		Bits 		n/a

		For Sub-Frame 0		Bits 		29520

		Max. Throughput averaged over 1 frame		Mbps		7.5024

		UE Category				≥ 2





Alignment

		FDD

		Test		TM		CRS pattern		Number of UE RX chains		Number of CRS APs				FRC		INR1		INR2		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

										Serv. cell		Interf. cell								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

		Test 1a		TM4		Non Colliding		2		4		4		R.36		10.45		4.6		13.2		10.5																																		0.0		0.0		13.2		10.5		1.4		-1.2		2.6

		Test 2a		TM4		Non Colliding		4		2		2		R.35		10.45		4.6		10.2		7.8																																		0.0		0.0		10.2		7.8		-1.5		-3.9		2.4

		Test 3a		TM9		Non Colliding		4		2		2		R.Y		10.45		4.6		11.4		9.4																																		0.0		0.0		11.4		9.4		-0.4		-2.4		2.0

		Test 4a		TM4		Non Colliding		4		4		4		R.X		10.45		N/A		9.8		7.0																																		0.0		0.0		9.8		7.0		-1.0		-3.9		2.8

		TDD

		Test		TM		CRS pattern		Number of UE RX chains		Number of CRS APs				FRC		INR1		INR2		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

										Serv. cell		Interf. cell								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

		Test 1b		TM4		Non Colliding		2		4		4		R.36-TDD		10.45		4.6		13.7		11.3																																		0.0		0.0		13.7		11.3		2.0		-0.4		2.4

		Test 2b		TM4		Non Colliding		4		2		2		R.35-TDD		10.45		4.6		10.3		8.0																																		0.0		0.0		10.3		8.0		-1.5		-3.7		2.2

		Test 3b		TM9		Non Colliding		4		2		2		R.Y-TDD		10.45		4.6		12.7		9.9																																		0.0		0.0		12.7		9.9		1.0		-1.9		2.8

		Test 4b		TM4		Non Colliding		4		4		4		R.X-TDD		10.45		N/A		10.4		7.2																																		0.0		0.0		10.4		7.2		-0.4		-3.6		3.2

































Impairment

		FDD

		Test		TM		CRS pattern		Number of UE RX chains		Number of CRS APs				FRC		INR1, dB		INR2, dB		SNR @ 70% of max throughput (CRS-IM receiver)

										Serv. cell		Interf. cell								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		SPAN		AVERAGE		Margin		Requirement

		Test 1a		TM4		Non Colliding		2		4		4		R.36		10.45		4.6		12.5												0.0		12.5		0.5		13.0

		Test 2a		TM4		Non Colliding		4		2		2		R.35		10.45		4.6		9.8												0.0		9.8		0.5		10.3

		Test 3a		TM9		Non Colliding		4		2		2		R.Y		10.45		4.6		11.4												0.0		11.4		0.5		11.9

		Test 4a		TM4		Non Colliding		4		4		4		R.X		10.45		N/A		9.0												0.0		9.0		0.5		9.5

		TDD

		Test		TM		CRS pattern		Number of UE RX chains		Number of CRS APs				FRC		INR1, dB		INR2, dB		SNR @ 70% of max throughput (CRS-IM receiver)

										Serv. cell		Interf. cell								Intel		Company 2		Company 3		Company 4		Company 5		Company 6		SPAN		AVERAGE		Margin		Requirement

		Test 1a		TM4		Non Colliding		2		4		4		R.36-TDD		10.45		4.6		13.3												0.0		13.3		0.5		13.8

		Test 2a		TM4		Non Colliding		4		2		2		R.35-TDD		10.45		4.6		10.0												0.0		10.0		0.5		10.5

		Test 3a		TM9		Non Colliding		4		2		2		R.Y-TDD		10.45		4.6		11.9												0.0		11.9		0.5		12.4

		Test 4a		TM4		Non Colliding		4		4		4		R.X-TDD		10.45		N/A		9.2												0.0		9.2		0.5		9.7





Test1a-FDD

				PDSCH Test case 1 - FDD, TM4, Non Colliding CRS pattern, 2 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs

				SNR, dB		LMMSE-IRC																						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		0.0																						0.0		1.2

				2.0		0.2																						2.0		3.2

				4.0		1.6																						4.0		4.8

				6.0		4.0																						6.0		6.3

				8.0		5.4																						8.0		8.6

				10.0		7.0																						10.0		11.1

				12.0		9.8																						12.0		12.9

				14.0		13.1																						14.0		14.7

				16.0		15.3																						16.0		15.9

				18.0		16.2																						18.0		16.4

				20.0		16.5																						20.0		16.5

				22.0		16.5																						22.0		16.5















				SNR @ 
70% max T-Put		13.2																						SNR @ 
70% max T-Put		10.5																

				11.55																								11.55



PDSCH Test Case 1 - FDD

LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0	0.16	1.64	4.0199999999999996	5.36	6.95	9.75	13.08	15.27	16.23	16.46	16.489999999999998	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 1 - FDD

CRS-IM receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.23	3.19	4.8099999999999996	6.29	8.6	11.12	12.91	14.73	15.92	16.36	16.48	16.5	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Throughput, [Mbps]





Test1b-TDD

				PDSCH Test case 1 - TDD, TM4, Non Colliding CRS pattern, 2 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs

				SNR, dB		LMMSE-IRC																						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		0.0																						0.0		0.3

				2.0		0.0																						2.0		1.0

				4.0		0.5																						4.0		1.8

				6.0		1.4																						6.0		2.4

				8.0		2.1																						8.0		3.1

				10.0		2.8																						10.0		4.3

				12.0		3.6																						12.0		5.1

				14.0		5.0																						14.0		5.9

				16.0		6.1																						16.0		6.5

				18.0		6.7																						18.0		6.7

				20.0		6.8																						20.0		6.8

				22.0		6.8																						22.0		6.8















				SNR @ 
70% max T-Put		13.7																						SNR @ 
70% max T-Put		11.3																

				4.78																								4.78



PDSCH Test Case 1 - TDD

LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0	3.1929600000000002E-2	0.52460200000000001	1.3603400000000001	2.1387	2.7613099999999999	3.6345100000000001	5.0084600000000004	6.1196999999999999	6.6524099999999997	6.8026900000000001	6.8278699999999999	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 1 - TDD

CRS-IM receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0.32904	1.00058	1.78298	2.4008099999999999	3.12235	4.27752	5.0684399999999998	5.8747100000000003	6.4801099999999998	6.718	6.8173599999999999	6.8315299999999999	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Throughput, [Mbps]





Test2a-FDD

				PDSCH Test case 2 - FDD, TM4, Non Colliding CRS pattern, 4 Rx chains, Serving cell - 2 CRS APs, Interference cell - 2 CRS APs



				SNR, dB		LMMSE-IRC																						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		0.0																						-4.0		0.1

				-2.0		0.0																						-2.0		1.2

				0.0		0.5																						0.0		3.9

				2.0		2.8																						2.0		5.4

				4.0		4.8																						4.0		6.8

				6.0		6.1																						6.0		8.8

				8.0		8.1																						8.0		12.8

				10.0		12.0																						10.0		15.9

				12.0		16.4																						12.0		17.3

				14.0		17.6																						14.0		17.7

				16.0		17.7																						16.0		17.7

				18.0		17.7																						18.0		17.7















				SNR @ 
70% max T-Put		10.2																						SNR @ 
70% max T-Put		7.8																

				12.40																								12.40



PDSCH Test Case 2 - FDD

LMMSE-IRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	0	0.01	0.47	2.79	4.83	6.14	8.09	11.99	16.440000000000001	17.600000000000001	17.71	17.71	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 2 - FDD

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	0.05	1.2	3.91	5.36	6.82	8.82	12.82	15.94	17.329999999999998	17.68	17.71	17.71	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]





Test2b-TDD

				PDSCH Test case 2 - TDD, TM4, Non Colliding CRS pattern, 4 Rx chains, Serving cell - 2 CRS APs, Interference cell - 2 CRS APs



				SNR, dB		LMMSE-IRC																						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		0.0																						-4.0		0.0

				-2.0		0.0																						-2.0		0.5

				0.0		0.2																						0.0		1.3

				2.0		1.0																						2.0		2.1

				4.0		1.9																						4.0		2.7

				6.0		2.7																						6.0		3.4

				8.0		3.2																						8.0		5.0

				10.0		4.8																						10.0		6.3

				12.0		6.6																						12.0		6.9

				14.0		7.1																						14.0		7.1

				16.0		7.1																						16.0		7.1

				18.0		7.1																						18.0		7.1

																												20.0

																												22.0











				SNR @ 
70% max T-Put		10.3																						SNR @ 
70% max T-Put		8.0																

				5.00																								5.00



PDSCH Test Case 2 - TDD

LMMSE-IRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	0	3.1679999999999998E-3	0.2301	0.99101499999999998	1.8958299999999999	2.6696599999999999	3.1980300000000002	4.7735099999999999	6.5936199999999996	7.0920100000000001	7.1375999999999999	7.1375999999999999	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 2 - TDD

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	20	22	1.4256E-2	0.46306000000000003	1.2775000000000001	2.0964	2.7168999999999999	3.3569	4.9713000000000003	6.3140999999999998	6.9318999999999997	7.1205999999999996	7.1375999999999999	7.1375999999999999	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]





Test3a-FDD

				PDSCH Test case 3 - FDD, TM9, Non Colliding CRS pattern, 4 Rx chains, Serving cell - 2 CRS APs, Interference cell - 2 CRS APs

				SNR, dB		LMMSE-IRC																						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		0.0																						-4.0		0.0

				-2.0		0.0																						-2.0		0.3

				0.0		0.1																						0.0		1.9

				2.0		1.3																						2.0		4.1

				4.0		3.8																						4.0		5.2

				6.0		5.1																						6.0		6.7

				8.0		6.4																						8.0		9.0

				10.0		8.7																						10.0		12.6

				12.0		12.7																						12.0		15.2

				14.0		15.6																						14.0		16.0

				16.0		16.1																						16.0		16.1

				18.0		16.1																						18.0		16.1















				SNR @ 
70% max T-Put		11.4																						SNR @ 
70% max T-Put		9.4																

				11.30																								11.30



PDSCH Test Case 3 - FDD

LMMSE-IRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	0	0	0.09	1.33	3.75	5.08	6.38	8.73	12.73	15.64	16.09	16.14	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 3 - FDD

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	0	0.25	1.92	4.0999999999999996	5.24	6.69	9.0399999999999991	12.57	15.24	15.96	16.11	16.14	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]





Test3b-TDD

				PDSCH Test case 3 - TDD, TM9, Non Colliding CRS pattern, 4 Rx chains, Serving cell - 2 CRS APs, Interference cell - 2 CRS APs

				SNR, dB		LMMSE-IRC																						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																								-4.0		0.0

				-2.0																								-2.0		0.1

				0.0		0.0																						0.0		0.7

				2.0		0.3																						2.0		1.7

				4.0		1.4																						4.0		2.3

				6.0		2.2																						6.0		2.8

				8.0		2.7																						8.0		3.6

				10.0		3.2																						10.0		5.4

				12.0		4.6																						12.0		6.8

				14.0		6.7																						14.0		7.4

				16.0		7.4																						16.0		7.5

				18.0		7.5																						18.0		7.5















				SNR @ 
70% max T-Put		12.7																						SNR @ 
70% max T-Put		9.9																

				5.25																								5.25



PDSCH Test Case 3 - TDD

LMMSE-IRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	1.7135999999999998E-2	0.34393400000000002	1.38456	2.1616399999999998	2.6650299999999998	3.2298900000000001	4.5960599999999996	6.6771399999999996	7.4339399999999998	7.5023999999999997	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 3 - TDD

CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	1.1831999999999999E-3	7.1354399999999998E-2	0.69094599999999995	1.7454000000000001	2.3497400000000002	2.8085499999999999	3.6479699999999999	5.3530300000000004	6.8073699999999997	7.3543099999999999	7.47837	7.5009300000000003	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]





Test4a-FDD

				PDSCH Test case 4 - FDD, TM4, Non Colliding CRS pattern, 4 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs



				SNR, dB		LMMSE-IRC																						SNR, dB		Full complexity 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		0.0																						-4.0		1.1

				-2.0		0.0																						-2.0		3.5

				0.0		1.6																						0.0		5.4

				2.0		4.4																						2.0		6.4

				4.0		5.7																						4.0		8.3

				6.0		7.1																						6.0		11.5

				8.0		9.3																						8.0		15.7

				10.0		13.9																						10.0		17.9

				12.0		17.9																						12.0		18.9

				14.0		19.0																						14.0		19.1

				16.0		19.1																						16.0		19.1

				18.0		19.1																						18.0		19.1















				SNR @ 
70% max T-Put		9.81																						SNR @ 
70% max T-Put		6.97																

				13.36																								13.36



PDSCH Test Case 4 - FDD

LMMSE-IRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	0	4.9407600000000003E-2	1.5526199999999999	4.3604500000000002	5.7477499999999999	7.0961499999999997	9.3273499999999991	13.8902	17.906500000000001	18.985600000000002	19.084599999999998	19.091999999999999	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 4 - FDD

Full complexity CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	1.1074900000000001	3.5268999999999999	5.3897300000000001	6.3860799999999998	8.2797900000000002	11.48	15.7065	17.9434	18.943000000000001	19.081299999999999	19.0899	19.091999999999999	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]





Test4b-TDD

				PDSCH Test case 4 - TDD, TM4, Non Colliding CRS pattern, 4 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs



				SNR, dB		LMMSE-IRC																						SNR, dB		Full complexity 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																								-4.0

				-2.0		0.0																						-2.0		1.0

				0.0		0.2																						0.0		1.9

				2.0		1.2																						2.0		2.7

				4.0		2.2																						4.0		3.2

				6.0		2.9																						6.0		4.2

				8.0		3.4																						8.0		6.2

				10.0		5.0																						10.0		7.1

				12.0		7.0																						12.0		7.6

				14.0		7.6																						14.0		7.7

				16.0		7.7																						16.0		7.7

				18.0		7.7																						18.0		7.7















				SNR @ 
70% max T-Put		10.4																						SNR @ 
70% max T-Put		7.2																

				5.37																								5.37



PDSCH Test Case 4 - TDD

LMMSE-IRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	1.6992000000000001E-3	0.20791399999999999	1.1762999999999999	2.19408	2.9174500000000001	3.3579400000000001	4.9889700000000001	6.99953	7.6102800000000004	7.6730600000000004	7.6752000000000002	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]



PDSCH Test Case 4 - TDD

Full complexity CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	1.0315000000000001	1.9288000000000001	2.6625999999999999	3.1623000000000001	4.2465999999999999	6.1971999999999996	7.0831999999999997	7.5792999999999999	7.6692	7.6752000000000002	7.6752000000000002	Company 2	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 3	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 4	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 5	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 6	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 7	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 8	-4	-2	0	2	4	6	8	10	12	14	16	18	Company 9	-4	-2	0	2	4	6	8	10	12	14	16	18	SNR, [dB]



Throughput, [Mbps]






Simulation assumptions

		PDCCH/PCFICH simulation assumptions								PDCCH FRC

		Parameter		Value						Parameter		Unit		Value

		Duplexing		FDD, TDD						Reference channel				R.Z FDD		R.Z TDD

		System bandwidth		10 MHz						Number of transmitter antennas				4		4

		Tx EVM		6%						Channel bandwidth		MHz		10		10

		Antenna models		Test 1: 2x4 low correlation						Number of OFDM symbols for PDCCH		symbols		2		2

				Test 3: 4x4 low correlation						Aggregation level		CCE		[1,2]		[1,2]

		Cell ID pattern		Non-colliding CRS: 						DCI Format				2		2

				Serving cell: 0						Cell ID				0		0

				Interference cell 1: 1						Payload (without CRC)		Bits		46		49

				Interference cell 2: 6

		Interference power profile		Interference cell 1: I1/Noc = 13.91 dB

				Interference cell 2: I2/Noc = 3.34 dB

		Network synchronization in time		All cells are synchronous

				Time-delay wrt. serving cell

				1st interfering cell		2nd interfering cell

				2 µs		3 µs

		Network synchronization in frequency		Frequency shift wrt. serving cell

				1st interfering cell		2nd interfering cell

				200 Hz		300 Hz

		Channel model		EPA-5Hz for all links. Use different channel seed for between cells.

		PHICH parameters		Normal

				PHICH Ng = 1/6

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

		PDCCH/PCFICH parameters		Test #1: PDCCH AL = 2; CFI = 2

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

		Receivers		Baseline: LMMSE-MRC.

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





Alignment

		FDD

		Test		CRS pattern		Number of UE RX chains		Number of CRS APs				Interf. Model		CFI		AL		Antenna correlation		INR1		INR2		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				Gain over IRC

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

		PDCCH test 1		Non Colliding		2		4		4		Rel-13 CCIM (TS 36.101 B.7)		2		2		Low		13.91		3.34		14.9		14.4		12.0																																																		0.0		0.0		0.0		14.9		14.4		12.0		0.5		0.0		-2.4		0.5		2.9		2.5

		PDCCH test 3-1		Non Colliding		4		4		4				2		2		Low		13.91		N/A		11.6		9.1		6.9																																																		0.0		0.0		0.0		11.6		9.1		6.9		-2.5		-5.0		-7.2		2.4		4.7		2.2

		PDCCH test 3-2																Medium		13.91		N/A		20.4		15.4		13.4																																																		0.0		0.0		0.0		20.4		15.4		13.4		6.3		1.3		-0.7		5.0		7.0		2.0

		PDCCH test 3-1		Non Colliding		4		4		4						1		Low		13.91		N/A		17.3		15.0		13.3																																																		0.0		0.0		0.0		17.3		15.0		13.3		3.2		0.9		-0.8		2.3		4.0		1.7

		PDCCH test 3-2																Medium		13.91		N/A		27.1		21.6		19.9																																																		0.0		0.0		0.0		27.1		21.6		19.9		13.0		7.5		5.8		5.5		7.2		1.7

		TDD

		Test		CRS pattern		Number of UE RX chains		Number of CRS APs				Interf. Model		CFI				Antenna correlation		INR1		INR2		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				Gain over IRC

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

		PDCCH test 1		Non Colliding		2		4		4		Rel-13 CCIM (TS 36.101 B.7)		2				Low		13.91		3.34		15.7		15.0		12.5																																																		0.0		0.0		0.0		15.7		15.0		12.5		1.3		0.6		-1.9		0.7		3.2		2.5

		PDCCH test 3-1		Non Colliding		4		4		4				2		2		Low		13.91		N/A		12.0		9.7		7.4																																																		0.0		0.0		0.0		12.0		9.7		7.4		-2.1		-4.3		-6.7		2.3		4.6		2.4

		PDCCH test 3-2																Medium		13.91		N/A		20.9		15.8		13.7																																																		0.0		0.0		0.0		20.9		15.8		13.7		6.8		1.7		-0.4		5.1		7.2		2.1

		PDCCH test 3-1		Non Colliding		4		4		4						1		Low		13.91		N/A		18.2		16.1		14.5																																																		0.0		0.0		0.0		18.2		16.1		14.5		4.2		2.0		0.4		2.1		3.7		1.6

		PDCCH test 3-2																Medium		13.91		N/A		28.5		22.6		21.1																																																		0.0		0.0		0.0		28.5		22.6		21.1		14.4		8.5		7.0		5.9		7.4		1.5





PDCCH test 1 - FDD

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

				CFI=2, AL 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

				-4.0		1.0																						-4.0		1.0																						-4.0		1.0

				-2.0		1.0																						-2.0		1.0																						-2.0		1.0

				0.0		1.0																						0.0		1.0																						0.0		1.0

				2.0		1.0																						2.0		1.0																						2.0		1.0

				4.0		1.0																						4.0		1.0																						4.0		0.8

				6.0		1.0																						6.0		0.9																						6.0		0.5

				8.0		0.8																						8.0		0.7																						8.0		0.2

				10.0		0.5																						10.0		0.4																						10.0		0.1

				12.0		0.2																						12.0		0.1																						12.0		0.0

				14.0		0.0																						14.0		0.0																						14.0		0.0

				16.0		0.0																						16.0		0.0																						16.0		0.0

















				SNR @ 
1% Pm-dsg		14.9																						SNR @ 
1% Pm-dsg		14.4																						SNR @ 
1% Pm-dsg		12.0																

				1%																								1%																								1%



PDCCH Test Case 1, FDD, CFI=2, AL 2, 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	0.99980000000000002	0.99990000000000012	1	0.99950000000000006	0.99450000000000005	0.96019999999999972	0.82340000000000002	0.50749999999999984	0.19079999999999997	3.3999999999999975E-2	2.3999999999999994E-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, FDD, CFI=2, AL 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, FDD, CFI=2, AL 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 1 - TDD

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

				CFI=2, AL 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

				-4.0		1.0																						-4.0		1.0																						-4.0		1.0

				-2.0		1.0																						-2.0		1.0																						-2.0		1.0

				0.0		1.0																						0.0		1.0																						0.0		1.0

				2.0		1.0																						2.0		1.0																						2.0		1.0

				4.0		1.0																						4.0		1.0																						4.0		0.9

				6.0		1.0																						6.0		1.0																						6.0		0.6

				8.0		0.9																						8.0		0.8																						8.0		0.3

				10.0		0.6																						10.0		0.4																						10.0		0.1

				12.0		0.2																						12.0		0.1																						12.0		0.0

				14.0		0.1																						14.0		0.0																						14.0		0.0

				16.0		0.0																						16.0		0.0																						16.0		0.0

						0.0																								0.0















				SNR @ 
1% Pm-dsg		15.7																						SNR @ 
1% Pm-dsg		15.0																						SNR @ 
1% Pm-dsg		12.5																

				1%																								1%																								1%



PDCCH Test Case 1, TDD, CFI=2, AL 2, 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	0.99959999999999993	0.99599999999999977	0.97409999999999997	0.86070000000000002	0.57829999999999981	0.24649999999999991	5.809999999999995E-2	7.3000000000000018E-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, TDD, CFI=2, AL 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	0.99939999999999996	0.99379999999999979	0.95219999999999971	0.77649999999999997	0.43690000000000007	0.1497	2.9299999999999982E-2	3.6000000000000003E-3	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



PDCCH Test Case 1, TDD, CFI=2, AL 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	1	0.9998999999999999	0.99639999999999984	0.97030000000000027	0.85210000000000041	0.58830000000000016	0.27729999999999999	8.5299999999999973E-2	1.6400000000000005E-2	2.3000000000000004E-3	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 3 - FDD

				PDCCH Test case 3, FDD, 4 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs

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

				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

				-8.0		1.0																						-8.0		1.0																						-8.0		1.0

				-6.0		1.0																						-6.0		1.0																						-6.0		1.0

				-4.0		1.0																						-4.0		1.0																						-4.0		1.0

				-2.0		1.0																						-2.0		1.0																						-2.0		1.0

				0.0		1.0																						0.0		1.0																						0.0		0.8

				2.0		1.0																						2.0		0.9																						2.0		0.5

				4.0		1.0																						4.0		0.7																						4.0		0.1

				6.0		0.8																						6.0		0.2																						6.0		0.0

				8.0		0.3																						8.0		0.0																						8.0		0.0

				10.0		0.1																						10.0		0.0																						10.0		0.0

				12.0		0.0																						12.0																								12.0

				14.0















				SNR @ 
1% Pm-dsg		11.6																						SNR @ 
1% Pm-dsg		9.1																						SNR @ 
1% Pm-dsg		6.9																

				1%																								1%																								1%

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

				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		1.0000																						-2.00		0.9998																						-2.00		0.9944

				0.00		0.9998																						0.00		0.9960																						0.00		0.9780

				2.00		0.9962																						2.00		0.9850																						2.00		0.9261

				4.00		0.9819																						4.00		0.9482																						4.00		0.7971

				6.00		0.9349																						6.00		0.8308																						6.00		0.5877

				8.00		0.8446																						8.00		0.6299																						8.00		0.3397

				10.00		0.6952																						10.00		0.3720																						10.00		0.1449

				12.00		0.5042																						12.00		0.1570																						12.00		0.0369

				14.00		0.3232																						14.00		0.0403																						14.00		0.0057

				16.00		0.1625																						16.00		0.0055																						16.00		0.0006

				18.00		0.0584																						18.00		0.0003																						18.00

				20.00		0.0142																						20.00																								20.00

				22.00		0.0026																						22.00																								22.00













				SNR @ 
1% Pm-dsg		20.41																						SNR @ 
1% Pm-dsg		15.40																						SNR @ 
1% Pm-dsg		13.40																

				1%																								1%																								1%

				CFI=2, AL 1, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, Low correlation

				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																								-2.00																								-2.00

				0.00		1.0000																						0.00		0.9999																						0.00		0.9971

				2.00		0.9999																						2.00		0.9998																						2.00		0.9621

				4.00		1.0000																						4.00		0.9974																						4.00		0.8402

				6.00		0.9994																						6.00		0.9736																						6.00		0.6070

				8.00		0.9834																						8.00		0.8179																						8.00		0.3372

				10.00		0.8638																						10.00		0.4814																						10.00		0.1315

				12.00		0.5375																						12.00		0.1631																						12.00		0.0327

				14.00		0.2006																						14.00		0.0335																						14.00		0.0051

				16.00		0.0405																						16.00		0.0029																						16.00		0.0006

				18.00		0.0048																						18.00		0.0002																						18.00

















				SNR @ 
1% Pm-dsg		17.3																						SNR @ 
1% Pm-dsg		15.0																						SNR @ 
1% Pm-dsg		13.3																

				1%																								1%																								1%

				CFI=2, AL 1, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, Medium correlation

				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																								-2.00																								-2.00

				0.00																								0.00																								0.00

				2.00																								2.00																								2.00

				4.00		0.9998																						4.00		0.9986																						4.00		0.9858

				6.00		0.9990																						6.00		0.9933																						6.00		0.9531

				8.00		0.9918																						8.00		0.9739																						8.00		0.8658

				10.00		0.9716																						10.00		0.9113																						10.00		0.7078

				12.00		0.9168																						12.00		0.7636																						12.00		0.4956

				14.00		0.8097																						14.00		0.5412																						14.00		0.2804

				16.00		0.6541																						16.00		0.3031																						16.00		0.1223

				18.00		0.4742																						18.00		0.1327																						18.00		0.0409

				20.00		0.3052																						20.00		0.0415																						20.00		0.0091

				22.00		0.1564																						22.00		0.0069																						22.00		0.0018

				24.00		0.0637																						24.00		0.0014																						24.00		0.0001

				26.00		0.0194																						26.00		0.0001																						26.00		0.0091

				28.00		0.0059																						28.00																								28.00		0.0018







				SNR @ 
1% Pm-dsg		27.11																						SNR @ 
1% Pm-dsg		21.59																						SNR @ 
1% Pm-dsg		19.87																

				1%																								1%																								1%



PDCCH Test Case 3, FDD, AL2, Low correlation

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	14	1	1	1	1	1	0.99909999999999999	0.97150000000000003	0.77749999999999997	0.34379999999999999	6.3200000000000006E-2	6.0000000000000001E-3	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	14	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, FDD, AL1, Medium correlation

MMSE-MRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.99980000000000002	0.99899999999999989	0.9917999999999999	0.97160000000000013	0.9167999999999995	0.80969999999999986	0.65410000000000001	0.47420000000000001	0.30519999999999997	0.15639999999999998	6.3699999999999951E-2	1.9400000000000004E-2	5.9000000000000007E-3	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, FDD, AL1, Medium correlation

MMSE-IRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.99860000000000004	0.99329999999999996	0.97389999999999988	0.9113	0.76360000000000017	0.5411999999999999	0.30310000000000004	0.13269999999999987	4.1499999999999988E-2	6.9000000000000008E-3	1.4000000000000002E-3	1E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, FDD, AL1, Medium correlation

CRS-IM receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.98580000000000001	0.95310000000000006	0.86580000000000024	0.70779999999999987	0.49559999999999993	0.28039999999999987	0.12229999999999996	4.0899999999999971E-2	9.1000000000000004E-3	1.8000000000000002E-3	1E-4	9.1000000000000004E-3	1.8000000000000002E-3	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, FDD, AL2, Low correlation

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	1	1	0.99990000000000001	0.99639999999999995	0.94330000000000003	0.6734	0.2465	4.4699999999999997E-2	3.0999999999999999E-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 3, FDD, AL2, Medium correlation

MMSE-MRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	1	0.99980000000000002	0.99619999999999997	0.9819	0.93489999999999995	0.84460000000000002	0.69520000000000004	0.50419999999999998	0.32319999999999999	0.16250000000000001	5.8400000000000001E-2	1.4200000000000001E-2	2.5999999999999999E-3	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, FDD, AL2, Medium correlation

MMSE-IRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	0.99980000000000002	0.996	0.98499999999999999	0.94820000000000004	0.83079999999999998	0.62990000000000002	0.372	0.157	4.0300000000000002E-2	5.4999999999999997E-3	2.9999999999999997E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, FDD, AL2, Low correlation

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	1	1	0.99819999999999998	0.96879999999999999	0.80879999999999996	0.46160000000000001	0.14910000000000001	2.9000000000000001E-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-dsg



PDCCH Test Case 3, FDD, AL2, Medium correlation

CRS-IM receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	0.99439999999999995	0.97799999999999998	0.92610000000000003	0.79710000000000003	0.5877	0.3397	0.1449	3.6900000000000002E-2	5.7000000000000002E-3	5.9999999999999995E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, FDD, AL1, Low correlation

MMSE-MRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	1	0.99990000000000001	1	0.99939999999999996	0.98340000000000005	0.86380000000000001	0.53749999999999998	0.2006	4.0500000000000001E-2	4.7999999999999996E-3	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



PDCCH Test Case 3, FDD, AL1, Low correlation

MMSE-IRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	0.99990000000000001	0.99980000000000002	0.99739999999999995	0.97360000000000002	0.81789999999999996	0.48139999999999999	0.16309999999999999	3.3500000000000002E-2	2.8999999999999998E-3	2.0000000000000001E-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



PDCCH Test Case 3, FDD, AL1, Low correlation

CRS-IM receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	0.99709999999999999	0.96209999999999996	0.84019999999999995	0.60699999999999998	0.3372	0.13150000000000001	3.27E-2	5.1000000000000004E-3	5.9999999999999995E-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





PDCCH test 3 - TDD

				PDCCH Test case 3, TDD, 4 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs

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

				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

				-8.0																								-8.0																								-8.0

				-6.0																								-6.0																								-6.0

				-4.0		1.0																						-4.0		1.0																						-4.0		1.0

				-2.0		1.0																						-2.0		1.0																						-2.0		1.0

				0.0		1.0																						0.0		1.0																						0.0		0.8

				2.0		1.0																						2.0		1.0																						2.0		0.5

				4.0		1.0																						4.0		0.7																						4.0		0.2

				6.0		0.8																						6.0		0.3																						6.0		0.0

				8.0		0.4																						8.0		0.1																						8.0		0.0

				10.0		0.1																						10.0		0.0																						10.0		0.0

				12.0		0.0																						12.0		0.0																						12.0

				14.0		0.0















				SNR @ 
1% Pm-dsg		12.0																						SNR @ 
1% Pm-dsg		9.7																						SNR @ 
1% Pm-dsg		7.4																

				1%																								1%																								1%

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

				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																								-2.00																								-2.00

				0.00																								0.00																								0.00

				2.00		0.9967																						2.00		0.9866																						2.00		0.9392

				4.00		0.9840																						4.00		0.9561																						4.00		0.8233

				6.00		0.9457																						6.00		0.8574																						6.00		0.6197

				8.00		0.8645																						8.00		0.6642																						8.00		0.3756

				10.00		0.7258																						10.00		0.4133																						10.00		0.1662

				12.00		0.5420																						12.00		0.1804																						12.00		0.0462

				14.00		0.3538																						14.00		0.0550																						14.00		0.0077

				16.00		0.1895																						16.00		0.0081																						16.00		0.0003

				18.00		0.0714																						18.00		0.0003																						18.00		0.0001

				20.00		0.0208																						20.00																								20.00

				22.00		0.0040																						22.00																								22.00













				SNR @ 
1% Pm-dsg		20.89																						SNR @ 
1% Pm-dsg		15.78																						SNR @ 
1% Pm-dsg		13.71																

				1%																								1%																								1%

				CFI=2, AL 1, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, Low correlation

				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

				-2.0		1.0																						-2.0		1.0																						-2.0		1.0

				0.0		1.0																						0.0		1.0																						0.0		1.0

				2.0		1.0																						2.0		1.0																						2.0		1.0

				4.0		1.0																						4.0		1.0																						4.0		0.9

				6.0		1.0																						6.0		1.0																						6.0		0.7

				8.0		1.0																						8.0		0.9																						8.0		0.5

				10.0		0.9																						10.0		0.6																						10.0		0.2

				12.0		0.7																						12.0		0.3																						12.0		0.1

				14.0		0.3																						14.0		0.1																						14.0		0.0

				16.0		0.1																						16.0		0.0																						16.0		0.0

				18.0		0.0																						18.0		0.0																						18.0

				20.0		0.0																						20.0																								20.0

				22.0		0.0																						22.0																								22.0













				SNR @ 
1% Pm-dsg		18.2																						SNR @ 
1% Pm-dsg		16.1																						SNR @ 
1% Pm-dsg		14.5																

				1%																								1%																								1%

				CFI=2, AL 1, I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, Medium correlation

				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		0.9997																						4.00		0.9918

				6.00		0.9996																						6.00		0.9954																						6.00		0.9686

				8.00		0.9966																						8.00		0.9834																						8.00		0.9070

				10.00		0.9809																						10.00		0.9439																						10.00		0.7833

				12.00		0.9457																						12.00		0.8309																						12.00		0.5903

				14.00		0.8590																						14.00		0.6378																						14.00		0.3685

				16.00		0.7247																						16.00		0.3983																						16.00		0.1867

				18.00		0.5555																						18.00		0.1988																						18.00		0.0761

				20.00		0.3809																						20.00		0.0721																						20.00		0.0220

				22.00		0.2172																						22.00		0.0180																						22.00		0.0051

				24.00		0.0966																						24.00		0.0026																						24.00		0.0005

				26.00		0.0387																						26.00		0.0005																						26.00		0.0001

				28.00		0.0123																						28.00		0.0001																						28.00

				30.00		0.0051																						30.00																								30.00











				SNR @ 
1% Pm-dsg		28.47																						SNR @ 
1% Pm-dsg		22.61																						SNR @ 
1% Pm-dsg		21.08																

				1%																								1%																								1%



PDCCH Test Case 3, TDD, AL2, Low correlation

MMSE-MRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	14	1	1	1	0.99959999999999993	0.98169999999999991	0.8281999999999996	0.41369999999999996	9.2399999999999954E-2	1.01E-2	1E-4	Company 2	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 3	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 4	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 5	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 6	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 7	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 8	-8	-6	-4	-2	0	2	4	6	8	10	12	14	Company 9	-8	-6	-4	-2	0	2	4	6	8	10	12	14	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL1, Medium correlation

MMSE-MRC receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	0.99959999999999993	0.99659999999999982	0.98089999999999988	0.9457000000000001	0.85899999999999987	0.72470000000000057	0.55549999999999999	0.38090000000000013	0.21719999999999995	9.6599999999999936E-2	3.8699999999999998E-2	1.2300000000000002E-2	5.1000000000000004E-3	Company 2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL1, Medium correlation

MMSE-IRC receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.99969999999999981	0.99539999999999995	0.98340000000000005	0.94389999999999985	0.83089999999999986	0.63780000000000014	0.39830000000000004	0.19879999999999998	7.2099999999999942E-2	1.8000000000000002E-2	2.5999999999999999E-3	5.0000000000000001E-4	9.9999999999999991E-5	Company 2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL1, Medium correlation

CRS-IM receiver

Intel	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.99179999999999979	0.96860000000000013	0.90700000000000003	0.78330000000000022	0.59030000000000005	0.36849999999999988	0.18669999999999995	7.6099999999999959E-2	2.2000000000000002E-2	5.1000000000000012E-3	5.0000000000000001E-4	1E-4	Company 2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL2, Low correlation

MMSE-IRC receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.99990000000000012	1	0.9978999999999999	0.96219999999999972	0.7380000000000001	0.31840000000000024	6.4999999999999961E-2	7.5000000000000023E-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 3, TDD, AL2, Medium correlation

MMSE-MRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	0.99670000000000003	0.9840000000000001	0.9457000000000001	0.86449999999999994	0.72580000000000011	0.54199999999999993	0.3538	0.18950000000000003	7.1399999999999991E-2	2.0799999999999999E-2	4.0000000000000001E-3	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL2, Medium correlation

MMSE-IRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	0.98660000000000014	0.95609999999999995	0.85739999999999972	0.66420000000000001	0.41330000000000006	0.1804	5.4999999999999966E-2	8.1000000000000013E-3	2.9999999999999997E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL2, Low correlation

CRS-IM receiver

Intel	-8	-6	-4	-2	0	2	4	6	8	10	12	0.99829999999999997	0.97899999999999954	0.84549999999999981	0.52150000000000007	0.18919999999999998	3.8499999999999979E-2	5.3000000000000018E-3	2.9999999999999997E-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 3, TDD, AL2, Medium correlation

CRS-IM receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	0.93920000000000015	0.82330000000000003	0.61969999999999981	0.37559999999999988	0.16620000000000007	4.6199999999999984E-2	7.7000000000000002E-3	2.9999999999999997E-4	1E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL1, Low correlation

MMSE-MRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	1	1	1	1	0.99970000000000003	0.99239999999999962	0.92890000000000028	0.67970000000000008	0.31920000000000004	9.0299999999999936E-2	1.3600000000000006E-2	1E-3	1.0000000000000005E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL1, Low correlation

MMSE-IRC receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	1	1	1	0.99919999999999987	0.9874999999999996	0.90229999999999988	0.62580000000000024	0.28029999999999999	7.3299999999999962E-2	1.1600000000000006E-2	6.0000000000000006E-4	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg



PDCCH Test Case 3, TDD, AL1, Low correlation

CRS-IM receiver

Intel	-2	0	2	4	6	8	10	12	14	16	18	20	22	0.99979999999999991	0.99839999999999973	0.98209999999999997	0.90459999999999952	0.71939999999999993	0.45920000000000016	0.22090000000000004	7.5799999999999979E-2	1.7400000000000009E-2	2E-3	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	SNR, [dB]



Pm-dsg






