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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 this contribution we provide our further views on the enhanced CRS-IM performance requirements for PDSCH. In RAN4 #80bis, #81 and #82 meetings multiple agreements on the Enhanced CRS-IM were reached and are captured in the WFs [2-7]. In particular the following agreements for the PDSCH were made in the last meeting [6]:
	· Background: Candidate scenarios in RAN4 #81


[image: image1]
· Way forward:

· Confirm CRS-IM feasibility and gains for PDSCH TCs 1-4. Proceed with requirements definition for these test cases.

· Continue analysis for TC # 5-6

· TC #7 is deprioritized due to limited CRS-IC gains

· Test parameters
· Interference profile:
· TC 1-4: I1/Noc = 10.45 dB; I2/Noc = 4.6 dB; 20% RU

· TC 5-6

· Option 1: I1/Noc = 10.45 dB; I2/Noc = 4.6 dB; 20% RU
· Option 2: I1/Noc = 15.8 dB; I2/Noc = 10.5 dB; 0% RU
· Option 3: Low INR values for robustness verification (exact values TBD)
· PDSCH FRC 

· Baseline for alignment: MIMO Rank 1 + 64QAM ½. 

· Companies can bring inputs to further tune the MCS.

· Number of explicitly modelled interference cells
· Test 1,2,3: 2

· Test 4: 1
· Reference Receivers

· CRS-IM receivers for 4 CRS APs ports processing
· Do not specify the exact receiver type (full/reduced complexity) for the minimum requirements definition

· CRS-IM receivers for colliding CRS
· Further bring analysis on the performance/complexity for the following colliding CRS-IM reference receivers for test #5

· CRS-IM Receiver #1: LMMSE-IRC with 1 Cell CRS-IM to improve channel estimation

· CRS-IM Receiver #2: LMMSE-IRC with 1 Cell CRS-IM to improve channel and interference estimation

· Further bring analysis on the performance/complexity for the following colliding CRS-IM reference receivers for test #6

· CRS-IM Receiver #1: LMMSE-IRC with covariance matrix estimation on serving cell APs 0-3 + 1 Cell CRS-IM

· CRS-IM Receiver #2: LMMSE-IRC with covariance matrix estimation on serving cell APs 2-3+ 1 Cell CRS-IM


2. Performance analysis
The list of PDSCH enhanced CRS-IM test cases is provided in Table 1. The detailed simulation assumptions are provided in Annex A.
Table 1. Enhanced CRS-IM PDSCH test cases 

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

	
	
	
	
	Serv. cell
	Interf. cells

	Baseline scenarios

	1
	TM4
	Non Colliding
	2
	4
	4

	2
	TM4
	Non Colliding
	4
	2
	2

	3
	TM9
	Non Colliding
	4
	2
	2

	4
	TM4
	Non Colliding
	4
	4
	4

	Additional scenarios for analysis

	5
	TM4
	Colliding
	2
	4
	4

	6
	TM4
	Colliding
	2
	4
	2


2.1 Baseline scenarios 

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. The FDD simulation results are based on the simulation assumptions in [7]. The simulation assumptions for TDD simulations are provided in Section 3.
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	Figure 1. Baseline scenario 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 1
	1.4
	-1.2
	2.6

	
	Test 2
	-1.5
	-3.9
	2.4

	
	Test 3
	-0.4
	-2.4
	2.0

	
	Test 4 (MCS 19)
	-2.0
	-5.5
	3.5

	
	Test 4 (MCS 21)
	-1.0
	-3.9
	2.9

	TDD
	Test 1
	2.0
	-0.5
	2.5

	
	Test 2
	-1.5
	-3.7
	2.2

	
	Test 3
	1.0
	-1.7
	2.7

	
	Test 4 (MCS 19)
	-1.5
	-5.0
	3.5

	
	Test 4 (MCS 21)
	-0.4
	-3.7
	3.3


Observations #1:
· Test case #1 (TM4 + 4 CRS APs + Non-colliding CRS + 2 RX): CRS-IM processing allows achieving noticeable performance improvement (~2.5 dB) over Baseline LMMSE-IRC receiver for 64QAM scenarios.

· Test case #2 (TM4 + 2 CRS APs + Non-colliding CRS + 4 RX): CRS-IM processing allows achieving noticeable performance improvement (~2.5 dB) over Baseline LMMSE-IRC receiver.
· Test case #3 (TM9 + 2 CRS APs + Non-colliding CRS + 4 RX): CRS-IM processing allows achieving noticeable performance improvement (~2 dB) over Baseline LMMSE-IRC receiver.

· Test case #4 (TM4 + 4 CRS APs + Non-colliding CRS + 4 RX): CRS-IM processing allows achieving noticeable performance improvement (~3 dB) over Baseline LMMSE-IRC receiver. For MCS19 the CRS-IM SINR operating point is -5.5dB and may be difficult to test. For MCS21 the SINR point is -3.9 dB.
Proposal #1:
Use MCS 21 for Test 4.

2.2 Additional scenarios for analysis 
In this section we provide results for E-CRS-IM receiver performance analysis for additional evaluation scenarios with colliding CRS patterns.
2.2.1 Test case #5 (TM4 + 4 CRS APs + Colliding CRS + 2 RX)
In Figure 2 we provide link level results for the test case #5 for three different receiver types:

· Baseline Receiver: LMMSE-IRC

· CRS-IM Receiver #1: LMMSE-IRC with 1 Cell CRS-IM to improve channel estimation

· LMMSE-IRC
· 1 cell Colliding CRS-IM to improve channel estimation accuracy
· Interference and noise covariance matrix is estimated on CRS REs after subtraction of the reconstructed serving cells CRS signals.
· CRS-IM Receiver #2: LMMSE-IRC with 1 Cell CRS-IM to improve channel and interference estimation

· UE detects dominant interferer PDSCH presence on a per PRB level using PDSCH REs

· If interferer PDSCH is present, interference and noise covariance matrix is estimated on CRS REs after subtraction of the reconstructed serving cell CRS signals. In this case the implementation and performance are same as for CRS-IM Receiver #1.
· If interferer PDSCH is not present, residual interference and noise covariance matrix is estimated on the CRS REs after subtraction of reconstructed serving and interference cell CRS signals (i.e. using CRS-IM). In the latter case the interference estimate is matched with the actual interference observed on the PDSCH REs and hence may ensure better performance comparing to the mismatched interference that is used for the CRS-IM Receiver #1.
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	Figure 2. Test case #5 (TM4 + 4 CRS APs + Colliding CRS + 2 RX)


Observations 2 (Test case #5, TM4 + 4 CRS APs + Colliding CRS + 2 RX)

· CRS-IM Receiver #1 with improved channel estimation does not provide substantial performance improvement for the investigated scenarios.

· CRS-IM Receiver #2 with improved interference covariance matrix estimation provides noticeable performance gains for the scenarios with no PDSCH transmissions in the neighboring cells
· For scenarios with Low INR value CRS-IM Receivers #1 and #2 have similar performance as LMMSE-IRC receiver.
The results show that the enhanced CRS-IM Receiver #2 can provide certain performance improvement at low interference loading conditions and high INR levels. At the same time it ensures robust performance for the low INR scenarios. Meantime, the testable performance gains are so far observed for the scenarios with 0 % interference loading. Assuming the in fact the CRS-IM Receiver #2 if focused on the LMMSE-IRC receiver improvement and testable improvement is achieved for a limited set of scenarios, the work on the requirements definition can be deprioritized.
Proposal #2:
Confirm performance gains of CRS-IM Receiver #2 for Test case #5. Do not define performance requirements for Test case #5.

2.2.2 Test case #6 (TM4 + 4 CRS APs Serv. / 2 CRS APs Interf. + Colliding CRS + 2 RX)

In Figure 3 we provide link level results for the test case #6 for three receiver types:

· Baseline Receiver: LMMSE-IRC with covariance matrix estimation on APs 0-3
· CRS-IM Receiver #1: LMMSE-IRC with interference signal covariance matrix estimation on the serving cell CRS APs 0-3 + 1 Cell CRS-IM (C-CRS). Hence, the interference covariance matrix estimate includes a mix of the interference cell PDSCH and CRS signals.
· CRS-IM Receiver #2: LMMSE-IRC with interference signal covariance matrix estimation on the serving cell CRS APs 2-3+ 1 Cell CRS-IM (C-CRS). Hence, the interference covariance matrix estimate includes interference cell PDSCH and in general should ensure better interference handling performance.
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	Figure 3. Test case #6 (TM4 + 4 CRS APs Serv. / 2 CRS APs Interf. + Colliding CRS + 2 RX)


Observations 3 (Test case #6, TM4 + 4 CRS APs Serv. / 2 CRS APs Interf. + Colliding CRS + 2 RX)

· CRS-IM Receiver #1 does not provide noticeable performance improvement over Baseline receiver.

· CRS-IM Receiver #2 provides 1.0 – 1.5 dB performance improvement over LMMSE-IRC for scenarios with 20% interference loading.

· CRS-IM Receiver #2 provides ~2dB performance improvement over LMMSE-IRC for scenarios with 0% interference loading.

· For scenarios with Low INR value CRS-IM Receivers #1 and #2 have similar performance as LMMSE-IRC receiver.
Similar to Test 5, the results show that the enhanced CRS-IM Receiver #2 can provide certain performance improvement at low interference loading conditions and high INR levels. At the same time it ensures robust performance for the low INR scenarios. The testable performance gains are so far observed for the scenarios with 0 % interference loading. Further discussion in RAN4 is recommended on whether to introduce the test case or not.
Proposal #3:
Confirm performance gains of CRS-IM Receiver #2 for Test case #6. FFS if performance requirements need to be defined.

3. Test cases and simulation assumptions for the performance requirements definition
In this section, we provide our proposal on the final set of test cases and simulation assumptions for the performance requirements definition (note: test cases 5/6 need further discussion).
The performance requirements test cases are listed in Table 3. The simulation assumptions are provided in Table 4.

Table 3. Performance requirements 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


Table 4. PDSCH simulation assumptions

	Parameter
	Value

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

	Number of interference cells
	Tests 1, 2, 3: 2

Tests 4: 1

	Interference signal transmission parameters
	Rel-13 CRS-IM interference model (B.5.4)

Interference cell PDSCH loading: 20%

80%/20% rank 1/2 probability
Tests 1, 2, 3: INR1 = 10.45 dB, INR2 = 4.6 dB
Tests 4: INR1 = 10.45 dB

	Time offset between cells
	Cell 1: 3 µs

Cell 2: -1 µs

	Frequency offset between cells 
	Cell 1: 300 Hz

Cell 2: -100 Hz

	Channel model
	EVA-5Hz for all links

	Number of control OFDM symbols (CFI)
	2

	HARQ modelling
	Maximum 4 HARQ retransmissions

	TDD parameters
	Uplink downlink Configuration: 1

Special subframe configuration: 4

	CSI-RS configuration for serving cell in TM9 test
	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

	Transmission parameters
	PDSCH is scheduled in SFs 

· 0-4, 6-9 for FDD

· 0, 1, 4, 6, 9 for TDD

Allocation:

· TM4: 50 PRB resource allocation for all SFs

· 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: Reporting mode PUSCH 3-1 

· TM9: Random PMI with 1 PRG / 1 TTI granularity

FRCs (see Annex): 
FDD

TDD

Test 1

FRC #2a
FRC #2b
Test 2

FRC #1a
FRC #1b
Test 3

FRC #3a
FRC #3b
Test 4

FRC #2a
FRC #2b



Proposal #4:
Agree on test parameters in Tables 3 and 4.
4. Conclusions

In this contribution, we’ve provided views on the Enhanced CRS-IM performance requirements for PDSCH. In summary, we make the following proposals:

Proposal #1:
Use MCS 21 for Test 4.

Proposal #2:
Confirm performance gains of CRS-IM Receiver #2 for Test case #5. Do not define performance requirements for Test case #5.

Proposal #3:
Confirm performance gains of CRS-IM Receiver #2 for Test case #6. FFS if performance requirements need to be defined.

Proposal #4:
Agree on test parameters in Tables 3 and 4.

The simulation results are also provided in the Excel format:

[image: image18.emf]E-CRS-IM - RAN4  82bis sim results - PDSCH.xlsx
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Annex A – PDSCH FRCs

Table 5. PDSCH FRC #1a (TM4, 2 CRS APs, FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.35

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Allocated number of PDCCH symbols
	
	2

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	64QAM

	Target Coding Rate
	
	0,5

	Information Bit Payload
	
	

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

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	18336

	Number of Code Blocks
	
	

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

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	3

	Binary Channel Bits
	
	 

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

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	37152

	Max. Throughput averaged over 1
frame
	Mbps
	17,712

	UE Category
	
	≥ 2


Table 6. PDSCH FRC #2a (TM4, 4 CRS APs, FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.X

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Allocated number of PDCCH symbols
	
	2

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	64QAM

	Target Coding Rate
	
	0,55

	Information Bit Payload
	
	

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

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	19848

	Number of Code Blocks
	
	

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

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	4

	Binary Channel Bits
	
	 

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

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	36096

	Max. Throughput averaged over 1
frame
	Mbps
	19,092

	UE Category
	
	≥ 2


Table 7. PDSCH FRC #3a (TM9, 2 CRS APs, FDD)

	Parameter
	Unit
	Value

	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

	UE DL Category 
	
	

	Note 1: 2 symbols allocated to PDCCH.
Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3: 50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.


Table 8. PDSCH FRC #1b (TM4, 2 CRS APs, TDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.35-TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Uplink-Downlink Configuration
	
	1

	Allocated subframes per Radio Frame
	
	2+2

	Modulation
	
	64QAM

	Target Coding Rate
	
	0.5

	Information Bit Payload
	
	

	For Sub-Frames 4,9
	Bits 
	19848

	For Sub-Frames 1,6
	Bits 
	15840

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	n/a

	Number of Code Blocks
	
	 

	For Sub-Frames 4,9
	Bits 
	4

	For Sub-Frames 1,6
	Bits 
	3

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	n/a

	Binary Channel Bits
	
	

	For Sub-Frames 4,9
	Bits 
	39600

	For Sub-Frames 1,6
	Bits 
	31968

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	n/a

	Max. Throughput averaged over 1 frame
	Mbps
	7.138

	UE Category
	
	≥ 2


Table 9. PDSCH FRC #2b (TM4, 4 CRS APs, TDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.X-TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Uplink-Downlink Configuration
	
	1

	Allocated subframes per Radio Frame
	
	2+2

	Modulation
	
	64QAM

	Target Coding Rate
	
	0.55

	Information Bit Payload
	
	

	For Sub-Frames 4,9
	Bits 
	21384

	For Sub-Frames 1,6
	Bits 
	16992

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	n/a

	Number of Code Blocks
	
	

	For Sub-Frames 4,9
	Bits 
	4

	For Sub-Frames 1,6
	Bits 
	3

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	n/a

	Binary Channel Bits
	
	

	For Sub-Frames 4,9
	Bits 
	38400

	For Sub-Frames 1,6
	Bits 
	30768

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	n/a

	Max. Throughput averaged over 1frame
	Mbps
	7.675

	UE Category
	
	≥ 2


Table 10. PDSCH FRC #3b (TM9, 2 CRS APs, TDD)

	Parameter
	Unit
	Value

	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 subframe)
	Bits 
	n/a

	For Sub-Frames 4,9
	Bits 
	18336

	For Sub-Frames 1,6
	Bits 
	12216

	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 subframe)
	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 subframe)
	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 1frame
	Mbps
	7.579

	UE Category
	
	≥ 2
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Simulation assumptions

		Common simulation assumptions

		Parameter		Value

		Duplexing		FDD

		System bandwidth		10MHz

		Tx EVM		6%

		Antenna models		Baseline

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

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

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



		PDSCH simulation assumptions

		Parameter		Value

		Number of explicitly modelled interference cells		Test 1,2,3,5,6: 2

				Test 4: 1

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

				Colliding CRS: 0/6/1

		Interference signal transmission parameters		Rel-13 CRS-IM interference model (B.5.4)

				80%/20% rank 1/2 probability

				Test 1,2,3,4:

				Option 1: Interference loading = 20%, INR1 = 10.45 dB, INR2 = 4.6 dB

				Test 5,6:

				Option 1: Interference loading = 20%, INR1 = 10.45 dB, INR2 = 4.6 dB

				Option 2: Interference loading = 0%, INR1 = 15.8 dB, INR2 = 10.5 dB

				Option 3: Low INR values for robustness verification (INR1 = [4.7]dB, INR2=[1.4]dB, loading 20%)

		Time offset between cells		Cell 1: 3 µs

				Cell 2: -1 µs

		Frequency offset between cells		Cell 1: 300 Hz

				Cell 2: -100 Hz

		Channel model		EVA-5Hz for all links

		Number of control OFDM symbols		2

		HARQ modelling		Maximum 4 HARQ retransmissions

		CSI-RS configuration for serving cell in TM9 test		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

		Transmission parameters		PDSCH is scheduled in SFs 0-4, 6-9 (i.e. except 5)

				Allocation:

				TM4: 50 PRB resource allocation for all SFs

				TM9: 50 PRB resource allocation for all SFs 1-4,6-9; 41 PRB resource allocation for all SF 0

				PMI

				TM4: Reporting mode PUSCH 3-1

				   TM9: Random PMI with 1 PRG / 1 TTI granularity

		Receivers		Baseline: LMMSE-IRC

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

				Enhanced reference receivers for Test #5

				o   CRS-IM Receiver #1: LMMSE-IRC with 1 Cell CRS-IM to improve channel estimation

				o   CRS-IM Receiver #2: LMMSE-IRC with 1 Cell CRS-IM to improve channel and interference estimation

				Enhanced reference receivers for Test #6

				o   CRS-IM Receiver #1: LMMSE-IRC with covariance matrix estimation on serving cell APs 0-3 + 1 Cell CRS-IM

				o  CRS-IM Receiver #2: LMMSE-IRC with covariance matrix estimation on serving cell APs 2-3+ 1 Cell CRS-IM





PDSCH FRCs

		TM4														TM9

		Parameter		Unit		Value										Parameter		Unit		Value

						2 CRS APs		4 CRS APs								Reference channel				R.Y

		Reference channel				R.35		R.36		R.X						Channel bandwidth		MHz		10

		Channel bandwidth		MHz		10		10		10						Allocated resource blocks				50 (Note 3)

		Allocated resource blocks				50		50		50						Allocated subframes per Radio Frame				9

		Allocated number of PDCCH symbols				2		2		2						Modulation				64QAM

		Allocated subframes per Radio Frame				9		9		9						Target Coding Rate				0.51

		Modulation				64QAM		64QAM		64QAM						Information Bit Payload

		Target Coding Rate				0.5		0.5		0.55						For Sub-Frames 1,2,3,4		 Bits 		18336

		Information Bit Payload														For Sub-Frames 6,7,8,9		 Bits 		18336

		For Sub-Frames 1,2,3,4,6,7,8,9		 Bits 		19848		18336		21384						For Sub-Frame 5		 Bits 		n/a

		For Sub-Frame 5		 Bits 		n/a		n/a		n/a						For Sub-Frame 0		 Bits 		14688

		For Sub-Frame 0		 Bits 		18336		18336		19848						Number of Code Blocks

		Number of Code Blocks														For Sub-Frames 1,2,3,4		 Bits 		3

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

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

		For Sub-Frame 0		 Bits 		3		3		4						For Sub-Frame 0		 Bits 		3

		Binary Channel Bits														Binary Channel Bits

		For Sub-Frames 1,2,3,4,6,7,8,9		 Bits 		39600		38400		38400						For Sub-Frames 1,4,6,9		 Bits 		36000

		For Sub-Frame 5		 Bits 		n/a		n/a		n/a						For Sub-Frames 2,7		 Bits 		35400

		For Sub-Frame 0		 Bits 		37152		36096		36096						For Sub-Frames 3,8		 Bits 		34800

		Max. Throughput averaged over 1
frame		Mbps		17.712		16.502		19.092						For Sub-Frame 5		 Bits 		n/a

		UE Category				≥ 2		≥ 2		≥ 2						For Sub-Frame 0		 Bits 		29520

		UE DL Category 														Max. Throughput averaged over 1
frame		Mbps		16.138

																UE Category				≥ 2

																UE DL Category 

																Note 1: 2 symbols allocated to PDCCH.

																Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

																Note 3: 50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks

																(RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.















Summary

		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 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		MMSE		CRS-IM 1		CRS-IM 2		CRS-IM 1		CRS-IM 2

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

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

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

		Test 4-1		TM4		Non Colliding		4		4		4		R.36		10.45		N/A		8.9		5.4		N/A						N/A						N/A						N/A						N/A						N/A						N/A						N/A						N/A		0.0		0.0		N/A		8.9		5.4		N/A		-1.9		-5.4		N/A		3.6		N/A

		Test 4-2												R.X		10.45		N/A		9.8		7.0		N/A						N/A						N/A						N/A						N/A						N/A						N/A						N/A						N/A		0.0		0.0		N/A		9.8		7.0		N/A		-1.0		-3.9		N/A		2.8		N/A

		Test 5-1		TM4		Colliding		2		4		4		R.36		10.45		4.6		12.4		12.0		11.7																																																		0.0		0.0		0.0		12.4		12.0		11.7		0.7		0.2		6.9		0.5		-6.2

		Test 5-2												R.36		15.8		10.5		14.0		13.2		12.0																																																		0.0		0.0		0.0		14.0		13.2		12.0		-3.0		-3.8		7.2		0.8		-10.2

		Test 5-3												R.36		4.7		1.4		9.7		9.7		9.6																																																		0.0		0.0		0.0		9.7		9.7		9.6		2.5		2.4		4.8		0.1		-2.4

		Test 6-1		TM4		Colliding		2		4		2		R.36		10.45		4.6		11.3		11.3		9.9																																																		0.0		0.0		0.0		11.3		11.3		9.9		-0.4		-0.4		5.2		0.0		-5.6

		Test 6-2												R.36		15.8		10.5		12.5		12.3		10.2																																																		0.0		0.0		0.0		12.5		12.3		10.2		-4.5		-4.7		5.4		0.2		-9.9

		Test 6-3												R.36		4.7		1.4		9.3		9.3		9.0																																																		0.0		0.0		0.0		9.3		9.3		9.0		2.0		2.0		4.3		-0.0		-2.2

		Note 1: Baseline scenarios are marked in green, Additional scenarios are marked in yellow.







Test1

				PDSCH Test case 1, 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		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9

				0.00		0.0000																						0.00		1.2300

				2.00		0.1600																						2.00		3.1900

				4.00		1.6400																						4.00		4.8100

				6.00		4.0200																						6.00		6.2900

				8.00		5.3600																						8.00		8.6000

				10.00		6.9500																						10.00		11.1200

				12.00		9.7500																						12.00		12.9100

				14.00		13.0800																						14.00		14.7300

				16.00		15.2700																						16.00		15.9200

				18.00		16.2300																						18.00		16.3600

				20.00		16.4600																						20.00		16.4800

				22.00		16.4900																						22.00		16.5000















				SNR @ 
70% max T-Put		13.15																						SNR @ 
70% max T-Put		10.51																

				11.55																								11.55



PDSCH Test Case 1

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	CATT	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	QC	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

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	CATT	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	QC	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]





Test2

				PDSCH Test case 2, 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		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.0000																						-4.00		0.0500

				-2.00		0.0100																						-2.00		1.2000

				0.00		0.4700																						0.00		3.9100

				2.00		2.7900																						2.00		5.3600

				4.00		4.8300																						4.00		6.8200

				6.00		6.1400																						6.00		8.8200

				8.00		8.0900																						8.00		12.8200

				10.00		11.9900																						10.00		15.9400

				12.00		16.4400																						12.00		17.3300

				14.00		17.6000																						14.00		17.6800

				16.00		17.7100																						16.00		17.7100

				18.00		17.7100																						18.00		17.7100















				SNR @ 
70% max T-Put		10.21																						SNR @ 
70% max T-Put		7.82																

				12.40																								12.40



PDSCH Test Case 2

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	CATT	-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	QC	-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

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	CATT	-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	QC	-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]





Test3

				PDSCH Test case 3, 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		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.0000																						-4.00		0.0000

				-2.00		0.0000																						-2.00		0.2500

				0.00		0.0900																						0.00		1.9200

				2.00		1.3300																						2.00		4.1000

				4.00		3.7500																						4.00		5.2400

				6.00		5.0800																						6.00		6.6900

				8.00		6.3800																						8.00		9.0400

				10.00		8.7300																						10.00		12.5700

				12.00		12.7300																						12.00		15.2400

				14.00		15.6400																						14.00		15.9600

				16.00		16.0900																						16.00		16.1100

				18.00		16.1400																						18.00		16.1400















				SNR @ 
70% max T-Put		11.37																						SNR @ 
70% max T-Put		9.35																

				11.30																								11.30



PDSCH Test Case 3

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	CATT	-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	QC	-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

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	CATT	-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	QC	-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]





Test4

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

		FRC R.36

				SNR, dB		LMMSE-IRC																						SNR, dB		Full complexity CRS-IM

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.0000																						-4.00		1.1075

				-2.00		0.0101																						-2.00		3.9386

				0.00		0.9691																						0.00		5.1478

				2.00		3.9367																						2.00		6.6688

				4.00		5.2624																						4.00		8.8700

				6.00		6.8934																						6.00		13.0241

				8.00		9.5897																						8.00		15.1776

				10.00		14.2370																						10.00		16.3080

				12.00		16.2072																						12.00		16.4868

				14.00		16.4859																						14.00		16.5006

				16.00		16.5024																						16.00		16.5024

				18.00		16.5024																						18.00		16.5024















				SNR @ 
70% max T-Put		8.94																						SNR @ 
70% max T-Put		5.38																

				11.55																								11.55

		FRC R.X

				SNR, dB		LMMSE-IRC																						SNR, dB		Full complexity CRS-IM

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9

				-4.00		0.0000																						-4.00		1.1075

				-2.00		0.0494																						-2.00		3.5269

				0.00		1.5526																						0.00		5.3897

				2.00		4.3605																						2.00		6.3861

				4.00		5.7478																						4.00		8.2798

				6.00		7.0962																						6.00		11.4800

				8.00		9.3274																						8.00		15.7065

				10.00		13.8902																						10.00		17.9434

				12.00		17.9065																						12.00		18.9430

				14.00		18.9856																						14.00		19.0813

				16.00		19.0846																						16.00		19.0899

				18.00		19.0920																						18.00		19.0920















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

				13.36																								13.36



PDSCH Test Case 4, FRC R.36

LMMSE-IRC  receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	0	1.00848E-2	0.96905799999999997	3.9367399999999999	5.2624300000000002	6.8934199999999999	9.5897299999999994	14.237	16.2072	16.485900000000001	16.502400000000002	16.502400000000002	CATT	-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	QC	-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, FRC R.36

Full complexity CRS-IM receiver

Intel	-4	-2	0	2	4	6	8	10	12	14	16	18	1.1074900000000001	3.9385699999999999	5.1478299999999999	6.6688000000000001	8.8700399999999995	13.024100000000001	15.1776	16.308	16.486799999999999	16.500599999999999	16.502400000000002	16.502400000000002	CATT	-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	QC	-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, FRC R.X

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	CATT	-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	QC	-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, FRC R.X

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	CATT	-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	QC	-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]





Test5

				PDSCH Test case 5, TM4, Colliding CRS pattern, 2 Rx chains, Serving cell - 4 CRS APs, Interference cell - 4 CRS APs

				INR1 = 10.45 dB, INR2 = 4.6 dB

				SNR, dB		LMMSE-IRC																						SNR, dB		CRS-IM receiver #1																						SNR, dB		CRS-IM receiver #2

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		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

				0.00		0.0600																						0.00		0.1962																						0.00		0.9571

				2.00		0.9000																						2.00		1.2927																						2.00		2.9539

				4.00		2.5300																						4.00		2.9264																						4.00		4.4887

				6.00		4.2500																						6.00		4.6372																						6.00		5.7978

				8.00		5.9600																						8.00		6.3479																						8.00		7.3436

				10.00		8.2300																						10.00		8.9755																						10.00		9.7126

				12.00		11.1500																						12.00		11.5847																						12.00		11.9807

				14.00		13.0700																						14.00		13.2808																						14.00		13.3999

				16.00		14.4800																						16.00		14.6175																						16.00		14.5991

				18.00		15.8300																						18.00		15.9266																						18.00		15.9083

				20.00																								20.00																								20.00

				22.00																								22.00																								22.00















				SNR @ 
70% max T-Put		12.45																						SNR @ 
70% max T-Put		11.98																						SNR @ 
70% max T-Put		11.65																

				11.55																								11.55																								11.55

				INR1 = 15.8 dB, INR2 = 10.5 dB

				SNR, dB		LMMSE-IRC																						SNR, dB		CRS-IM receiver #1																						SNR, dB		CRS-IM receiver #2

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		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

				0.00		0.0000																						0.00		0.0000																						0.00		0.0220

				2.00		0.0110																						2.00		0.0807																						2.00		0.7151

				4.00		0.3466																						4.00		1.1717																						4.00		3.3152

				6.00		2.5414																						6.00		3.6654																						6.00		4.9709

				8.00		4.6610																						8.00		5.1616																						8.00		6.3113

				10.00		5.9335																						10.00		6.6835																						10.00		8.3172

				12.00		7.7580																						12.00		9.2377																						12.00		11.5590

				14.00		11.5095																						14.00		13.4586																						14.00		13.5448

				16.00		15.0098																						16.00		15.7525																						16.00		15.1804

				18.00		16.1393																						18.00		16.3190																						18.00		16.1192

				20.00																								20.00																								20.00

				22.00																								22.00																								22.00















				SNR @ 
70% max T-Put		14.03																						SNR @ 
70% max T-Put		13.19																						SNR @ 
70% max T-Put		12.00																

				11.55																								11.55																								11.55

				INR1 = [4.7]dB, INR2=[1.4]dB

				SNR, dB		LMMSE-IRC																						SNR, dB		CRS-IM receiver #1																						SNR, dB		CRS-IM receiver #2

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		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

				0.00		1.1075																						0.00		1.2597																						0.00		1.8739

				2.00		3.3133																						2.00		3.4637																						2.00		3.9441

				4.00		4.9361																						4.00		5.0039																						4.00		5.1726

				6.00		6.3461																						6.00		6.4543																						6.00		6.6101

				8.00		8.7884																						8.00		8.9498																						8.00		9.1057

				10.00		12.0339																						10.00		12.1183																						10.00		12.2154

				12.00		14.3828																						12.00		14.4469																						12.00		14.4616

				14.00		15.9487																						14.00		15.9670																						14.00		15.9688

				16.00		16.4071																						16.00		16.4016																						16.00		16.4016

				18.00		16.4804																						18.00		16.4786																						18.00		16.4786

				20.00																								20.00																								20.00

				22.00																								22.00																								22.00















				SNR @ 
70% max T-Put		9.74																						SNR @ 
70% max T-Put		9.68																						SNR @ 
70% max T-Put		9.62																

				11.55																								11.55																								11.55



PDSCH Test Case 5, INR1 = 10.45 dB, INR2 = 4.6 dB

LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0.06	0.9	2.5299999999999998	4.25	5.96	8.23	11.15	13.07	14.48	15.83	CATT	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	QC	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 5, INR1 = 10.45 dB, INR2 = 4.6 dB

CRS-IM receiver #1

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0.19619500000000001	1.2926899999999999	2.9264299999999999	4.6371700000000002	6.3479200000000002	8.9754699999999996	11.5847	13.280799999999999	14.6175	15.926600000000001	CATT	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	QC	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 5, INR1 = 10.45 dB, INR2 = 4.6 dB

CRS-IM receiver #2

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0.95713899999999996	2.9539300000000002	4.4886499999999998	5.7978399999999999	7.3435699999999997	9.7125800000000009	11.980700000000001	13.399900000000001	14.5991	15.908300000000001	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 5, INR1 = 15.8 dB, INR2 = 10.5 dB

LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0	1.10016E-2	0.34655000000000002	2.5413700000000001	4.6610100000000001	5.9335300000000002	7.7579599999999997	11.509499999999999	15.0098	16.139299999999999	CATT	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	QC	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 5, INR1 = 15.8 dB, INR2 = 10.5 dB

CRS-IM receiver #1

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0	8.0678399999999997E-2	1.17167	3.6653699999999998	5.1615799999999998	6.6834699999999998	9.2376799999999992	13.458600000000001	15.7525	16.318999999999999	CATT	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	QC	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 5, INR1 = 15.8 dB, INR2 = 10.5 dB

CRS-IM receiver #2

Intel	0	2	4	6	8	10	12	14	16	18	20	22	2.2003200000000001E-2	0.71510399999999996	3.31515	4.9708899999999998	6.3112500000000002	8.3172099999999993	11.558999999999999	13.5448	15.180400000000001	16.119199999999999	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 5, INR1 = [4.7]dB, INR2=[1.4]dB

LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.1074900000000001	3.31332	4.9360499999999998	6.3460900000000002	8.7884399999999996	12.033899999999999	14.3828	15.948700000000001	16.4071	16.480399999999999	CATT	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	QC	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 5, INR1 = [4.7]dB, INR2=[1.4]dB

CRS-IM receiver #1

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.2596799999999999	3.46367	5.0038900000000002	6.4542700000000002	8.9497999999999998	12.1183	14.446899999999999	15.967000000000001	16.401599999999998	16.4786	CATT	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	QC	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 5, INR1 = [4.7]dB, INR2=[1.4]dB

CRS-IM receiver #2

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.8739399999999999	3.94407	5.1725899999999996	6.6101299999999998	9.1056600000000003	12.215400000000001	14.461600000000001	15.9688	16.401599999999998	16.4786	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]





Test6

				PDSCH Test case 6, TM4, Colliding CRS pattern, 2 Rx chains, Serving cell - 4 CRS APs, Interference cell - 2 CRS APs

				INR1 = 10.45 dB, INR2 = 4.6 dB

				SNR, dB		LMMSE-IRC																						SNR, dB		CRS-IM receiver #1																						SNR, dB		CRS-IM receiver #2

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		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

				0.00		0.2677		0																				0.00		0.3190		0.5499318794																				0.00		1.3825

				2.00		1.9216		0.2507042392																				2.00		2.0720		2.5232168586																				2.00		3.5645

				4.00		3.8909		2.110767949																				4.00		3.9752		4.5288507719																				4.00		5.0094

				6.00		5.3725		4.3994550355																				6.00		5.4348		5.9683783386																				6.00		6.4286

				8.00		7.0190		5.8713315364																				8.00		7.0630		7.7718314139																				8.00		9.0103

				10.00		9.9785		7.3512952708																				10.00		10.0885		10.1818270032																				10.00		11.6324

				12.00		12.3988		9.5995461897																				12.00		12.4061		12.0176290125																				12.00		13.5613

				14.00		14.4121		12.0338034795																				14.00		14.4414		13.3196736094																				14.00		14.9732

				16.00		15.7616		13.9585650576																				16.00		15.7873		14.4276246018																				16.00		15.9413

				18.00		16.3154		15.3738309238																				18.00		16.3154		15.4627904925																				18.00		16.3557

				20.00		16.4584		16.21490321																				20.00		16.4584		16.198728743																				20.00		16.4547

				22.00		16.4951																						22.00		16.4914																						22.00		16.4951















				SNR @ 
70% max T-Put		11.35		13.64																				SNR @ 
70% max T-Put		11.31		11.52																				SNR @ 
70% max T-Put		9.95																

				11.55																								11.55																								11.55

				INR1 = 15.8 dB, INR2 = 10.5 dB

				SNR, dB		LMMSE-IRC																						SNR, dB		CRS-IM receiver #1																						SNR, dB		CRS-IM receiver #2

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		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

				0.00		0.0110																						0.00		0.0183																						0.00		0.3044

				2.00		0.2677																						2.00		0.3594																						2.00		2.2773

				4.00		1.8959																						4.00		2.0793																						4.00		4.4447

				6.00		4.0193																						6.00		4.1256																						6.00		5.7685

				8.00		5.5741																						8.00		5.6878																						8.00		7.5618

				10.00		7.4151																						10.00		7.5618																						10.00		11.2876

				12.00		10.7742																						12.00		11.1079																						12.00		14.8045

				14.00		14.3608																						14.00		14.5001																						14.00		16.0587

				16.00		15.9597																						16.00		16.0293																						16.00		16.3777

				18.00		16.3337																						18.00		16.3520																						18.00		16.4877

				20.00		16.4657																						20.00		16.4767																						20.00		16.5024

				22.00		16.4914																						22.00		16.5024																						22.00		16.5024















				SNR @ 
70% max T-Put		12.48																						SNR @ 
70% max T-Put		12.29																						SNR @ 
70% max T-Put		10.17																

				11.55																								11.55																								11.55

				INR1 = [4.7]dB, INR2=[1.4]dB

				SNR, dB		LMMSE-IRC																						SNR, dB		CRS-IM receiver #1																						SNR, dB		CRS-IM receiver #2

						Intel		CATT		Company 3		QC		Company 5		Company 6		Company 7		Company 8		Company 9								Intel		CATT		Company 3		QC		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

				0.00		1.8226																						0.00		1.8684																						0.00		2.3819

				2.00		4.0321																						2.00		4.0541																						2.00		4.3566

				4.00		5.3101																						4.00		5.3119																						4.00		5.5631

				6.00		6.8980																						6.00		6.9017																						6.00		7.1951

				8.00		9.5256																						8.00		9.5017																						8.00		10.1233

				10.00		12.8297																						10.00		12.8224																						10.00		13.0864

				12.00		15.2024																						12.00		15.2134																						12.00		15.2427

				14.00		16.2072																						14.00		16.2017																						14.00		16.2017

				16.00		16.4511																						16.00		16.4511																						16.00		16.4584

				18.00		16.4969																						18.00		16.4877																						18.00		16.4932

				20.00																								20.00																								20.00

				22.00																								22.00																								22.00















				SNR @ 
70% max T-Put		9.30																						SNR @ 
70% max T-Put		9.30																						SNR @ 
70% max T-Put		9.03																

				11.55																								11.55																								11.55



PDSCH Test Case 6, INR1 = 10.45 dB, INR2 = 4.6 dB

LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0.267706	1.92161	3.8908999999999998	5.3724499999999997	7.0190200000000003	9.9784500000000005	12.3988	14.412100000000001	15.7616	16.3154	16.458400000000001	16.495100000000001	CATT	0	2	4	6	8	10	12	14	16	18	20	22	0	0.25070423915706908	2.1107679490321085	4.3994550355304574	5.8713315363880501	7.3512952707668182	9.599546189659188	12.03380347953904	13.958565057583828	15.373830923793284	16.214903209997765	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	QC	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 6, INR1 = 10.45 dB, INR2 = 4.6 dB

CRS-IM receiver #1

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0.319046	2.0719699999999999	3.9752399999999999	5.4347899999999996	7.0630300000000004	10.0885	12.4061	14.4414	15.7873	16.3154	16.458400000000001	16.491399999999999	CATT	0	2	4	6	8	10	12	14	16	18	20	22	0.54993187944131172	2.523216858613095	4.5288507718695916	5.9683783386423936	7.7718314138689841	10.18182700318525	12.017629012496631	13.319673609409271	14.427624601813257	15.462790492526452	16.198728742955385	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	QC	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 6, INR1 = 10.45 dB, INR2 = 4.6 dB

CRS-IM receiver #2

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.38253	3.5645199999999999	5.0094000000000003	6.4286000000000003	9.0103100000000005	11.632400000000001	13.561299999999999	14.9732	15.9413	16.355699999999999	16.454699999999999	16.495100000000001	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 6, INR1 = 15.8 dB, INR2 = 10.5 dB

LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.10016E-2	0.267706	1.89594	4.0192500000000004	5.5741399999999999	7.4150799999999997	10.7742	14.360799999999999	15.9597	16.3337	16.465699999999998	16.491399999999999	CATT	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	QC	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 6, INR1 = 15.8 dB, INR2 = 10.5 dB

CRS-IM receiver #1

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.8336000000000002E-2	0.35938599999999998	2.0792999999999999	4.1256000000000004	5.6878299999999999	7.5617700000000001	11.107900000000001	14.5001	16.029299999999999	16.352	16.476700000000001	16.502400000000002	CATT	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	QC	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 6, INR1 = 15.8 dB, INR2 = 10.5 dB

CRS-IM receiver #2

Intel	0	2	4	6	8	10	12	14	16	18	20	22	0.30437799999999998	2.2773300000000001	4.4446500000000002	5.76851	7.5617700000000001	11.287599999999999	14.804500000000001	16.058700000000002	16.377700000000001	16.4877	16.502400000000002	16.502400000000002	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 6, INR1 = [4.7]dB, INR2=[1.4]dB 
LMMSE-IRC  receiver

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.8226	4.0320900000000002	5.3101099999999999	6.8979999999999997	9.5255500000000008	12.829700000000001	15.202400000000001	16.2072	16.4511	16.4969	CATT	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	QC	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 6, INR1 = [4.7]dB, INR2=[1.4]dB

CRS-IM receiver #1

Intel	0	2	4	6	8	10	12	14	16	18	20	22	1.8684400000000001	4.0540900000000004	5.3119399999999999	6.9016700000000002	9.5017200000000006	12.8224	15.2134	16.201699999999999	16.4511	16.4877	CATT	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	QC	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 6, INR1 = [4.7]dB, INR2=[1.4]dB

CRS-IM receiver #2

Intel	0	2	4	6	8	10	12	14	16	18	20	22	2.38185	4.35663	5.5631399999999998	7.1950500000000002	10.1233	13.086399999999999	15.242699999999999	16.201699999999999	16.458400000000001	16.493200000000002	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]






