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1. Introduction

In the RAN4 #78bis meeting a WF on the LTE DL Control Channels IM UE demodulation test cases was agreed [1]. In this contribution we provide the link level simulation alignment and impairments results based on the agreed assumptions.
2. PDCCH/PCFICH
In this section we provide the PDCCH/PCFICH demodulation performance simulation results under an assumption of using different CCIM receiver structures and for various interference and serving cells conditions. The simulation assumptions are provided in the Annex A. The list of the PDCCH/PCFICH test cases is provided in Table 1.

Table 1. PDCCH/PCFICH test cases
	Test number
	BW
	AL
	Propagation Condition
	Antenna configuration
	CRS pattern
	CFI Configuration
	Duplexing

	PDCCH #1a FDD
	10 MHz
	2 CCE
	EPA5 for all cells
	2 x 2 Low
	Colliding
	CFIS = 1
CFII = 1
	FDD

	PDCCH #1b FDD
	10 MHz
	2 CCE
	EPA5 for all cells
	2 x 2 Low
	Colliding
	CFIS = 3
CFII = 3
	FDD

	PDCCH #1a TDD
	10 MHz
	2 CCE
	EPA5 for all cells
	2 x 2 Low
	Colliding
	CFIS = 1
CFII = 1
	TDD

	PDCCH #1b TDD
	10 MHz
	2 CCE
	EPA5 for all cells
	2 x 2 Low
	Colliding
	CFIS = 3
CFII = 3
	TDD

	PDCCH #2a FDD
	10 MHz
	4 CCE
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	CFIS = 1
CFII = 1
	FDD

	PDCCH #2b FDD
	10 MHz
	4 CCE
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	CFIS = 3
CFII = 3
	FDD

	PDCCH #2a TDD
	10 MHz
	4 CCE
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	CFIS = 1
CFII = 1
	TDD

	PDCCH #2b TDD
	10 MHz
	4 CCE
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	CFIS = 3
CFII = 3
	TDD


In the analysis we consider the following receiver algorithms:

· Baseline: LMMSE-MRC
· Type A: LMMSE-IRC + CRS-IC

· Type B: E-LMMSE-IRC + CRS-IC
The PDCCH/PCFICH simulation results are illustrated in Figure 1.
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	Figure 1. PDCCH/PCFICH link level results 


Observations #1:

· Type A (LMMSE-IRC + CRS-IC) receivers allow improving PDCCH performance in comparison with the Baseline (LMMSE-MRC) receiver for all considered scenarios. The largest gain (~4 dB) is observed for the scenarios with Non-colliding CRS pattern and CFIS=1 CFII=1 due to strong CRS-IC processing gains.

· Type B (E-LMMSE-IRC + CRS-IC) receivers provide significant PDCCH performance improvement (~4 dB) over LMMSE-IRC for scenarios with Colliding CRS pattern.
Proposal #1: Use scenarios with CFIS=1 CFII=1 for CCIM Type A PDCCH/PCFICH requirement definition.
3. PHICH
In this section we provide the results of the PHICH demodulation performance analysis for different CCIM receiver algorithms. The list of the investigated test cases is provided in Table 2 and the detailed simulation assumptions are provided in the Annex A.
Table 2. PHICH test cases
	Test number
	BW
	Number UEs
	Propagation Condition
	Antenna configuration
	CRS pattern
	Duplexing

	PHICH #1 FDD
	10 MHz
	3
	EPA5 for all cells
	2 x 2 Low
	Colliding
	FDD

	PHICH #1 TDD
	10 MHz
	3
	EPA5 for all cells
	2 x 2 Low
	Colliding
	TDD

	PHICH #2 FDD
	10 MHz
	3
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	FDD

	PHICH #2 TDD
	10 MHz
	3
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	TDD


For the PHICH demodulation analysis we consider same receiver structures as for the PDCCH/PCFICH demodulation. In Figure 2 we illustrate the PHICH link level simulation results. 
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	Figure 2. PHICH link level results (FDD)


Observations #2:

· Type A (LMMSE-IRC + CRS-IC) receivers provide testable PHICH performance improvement (~2dB) for all considered scenarios.
· Type B (E-LMMSE-IRC + CRS-IC) processing allows ~4dB PHICH performance improvement in comparison with LMMSE-IRC for scenarios with colliding CRS pattern.

4. EPDCCH
In this section we provide the results of the EPDCCH demodulation performance analysis for different CCIM receiver algorithms under various interference conditions. The list of the EPDCCH test cases is provided in Table 3 and the detailed simulation assumptions are provided in the Annex A.
Table 3. EPDCCH test cases
	Test number
	BW
	FRC
	Interference model
	Propagation Condition
	Antenna configuration
	CRS pattern
	NW type
	Duplexing

	EPDCCH #1 FDD
	10 MHz
	FRC #1
	Model #1
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	Sync
	FDD

	EPDCCH #1 TDD
	10 MHz
	FRC #1
	Model #1
	EPA5 for all cells
	2 x 2 Low
	Non-colliding
	Sync
	TDD

	EPDCCH #2 FDD
	10 MHz
	FRC #2
	Model #2
	EVA70 for all cells
	2 x 2 Low
	NA
	Async
	FDD

	EPDCCH #3 TDD
	10 MHz
	FRC #2
	Model #3
	EPA5 for all cells
	2 x 2 Low
	Colliding
	Sync
	TDD


For the EPDCCH analysis we consider the following receiver algorithms:

· LMMSE-MRC
· LMMSE-IRC + CRS-IC (Synchronous networks with non-colliding CRS pattern)
· LMMSE-IRC (Asynchronous networks and synchronous networks with colliding CRS pattern)
The EPDCCH link level simulation results is provided in the Figure 3. 
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	Figure 3. EPDCCH performance analysis summary


Observations #3:

· Type A (LMMSE-IRC + CRS-IC) receivers provide substantial EPDCCH performance improvement in comparison with Baseline receivers for all considered scenarios.
In our view the test case #3 should be able to verify proper LMMSE-IRC receiver implementation for EPDCCH. Similar to the DMRS-based PDSCH the EPDCCH interference covariance matrix estimation should be done on the DMRS REs. In general, for UE can use CRS or DMRS for interference plus noise covariance matrix estimation. The CRS-based estimation is considered to be a wrong UE behaviour and can lead to poor EPDCCH performance (due to potential mismatch). In Figure 4 we provide the link level simulation results with performance comparison of different UE behaviours in scenarios with colliding CRS pattern.
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	Figure 4. EPDCCH - CRS vs DMRS based covariance matrix estimation.


Observation #4:

· Using of CRS for interference plus noise covariance matrix estimation for EPDCCH demodulation may lead to significant Type A receiver performance degradation. 

· The EPDCCH test 3 allows verification that UE uses DMRS based interference plus noise covariance matrix estimation.
5. Simulation results summary

In Table 4, Table 5 and Table 6 we provide link level simulation results summary with SINR values for 1% Pm-dsg (PDCCH and EPDCCH), 0.1% Pm-an (PHICH), CCIM receivers SINR gains and impairment results.
Table 4. PDCCH/PCFICH alignment results summary
	Test case
	SINR @ 1% Pm-dsg
	SINR gain vs. Baseline
	Impairment results

	
	Baseline
	Type A
	Type B
	Type A
	Type B
	Type A
	Type B

	PDCCH #1a FDD
	1.9
	-0.4
	-4.0
	2.3
	5.9
	1.1
	-2.5

	PDCCH #2a FDD
	-0.8
	-4.5
	-4.9
	3.7
	4.1
	-3.0
	-3.4

	PDCCH #1b FDD
	2.2
	0.0
	NA
	2.2
	NA
	1.5
	NA

	PDCCH #2b FDD
	-1.3
	-2.8
	NA
	1.5
	NA
	-1.3
	NA

	PDCCH #1a TDD
	2.2
	0.2
	-3.6
	2.0
	5.8
	1.7
	-2.1

	PDCCH #2a TDD
	-0.3
	-4.3
	-4.8
	4.0
	4.5
	-2.8
	-3.3

	PDCCH #1b TDD
	2.4
	0.1
	NA
	2.3
	NA
	1.6
	NA

	PDCCH #2b TDD
	-1.0
	-2.9
	NA
	1.9
	NA
	-1.4
	NA


Table 5. PHICH alignment results summary
	Test case
	SINR @ 0.1% Pm-an
	SINR gain vs. Baseline
	Impairment results

	
	Baseline
	Type A
	Type A
	Type A
	Type B
	Type A
	Type B

	PHICH #1 FDD
	2.0
	-0.3
	-4.0
	2.3
	6.0
	1.2
	-2.5

	PHICH #2 FDD
	2.8
	-0.7
	-1.3
	3.5
	4.1
	0.8
	0.2

	PHICH #1 TDD
	2.0
	-0.3
	-4.0
	2.3
	6.0
	1.2
	-2.5

	PHICH #2 TDD
	2.8
	-0.7
	-1.3
	3.5
	4.1
	0.8
	0.2


Table 6. EPDCCH alignment results summary
	Test case
	SINR @ 1% Pm-dsg
	SINR gain vs. Baseline
	Impairment results

	
	Baseline
	Type A
	Type A
	Type A

	EPDCCH #1 FDD
	1.9
	-3.3
	5.2
	-1.8

	EPDCCH #1 TDD
	2.8
	-2.7
	5.5
	-1.2

	EPDCCH #2 FDD
	1.8
	-1.0
	2.8
	0.5

	EPDCCH #3 TDD
	2.8
	-3.8
	6.6
	-2.3


6. Conclusions
This document contains link level simulation results with PCFICH/PDCCH, PHICH and EPDCCH demodulation performance analysis in case of using different CCIM receivers structures. In this contribution the following proposal is made:
Proposal #1: Use scenarios with CFIS=1 CFII=1 for CCIM Type A PDCCH/PCFICH requirement definition.
The Excel spreadsheet with the performance analysis summary and detailed results is attached below.
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Annex A: Simulation assumptions
The common test parameters and simulation assumptions are provided in the Table 7.

Table 7. Common test parameters

	Parameters
	Value

	System bandwidth
	10MHz for the serving and interfering cells

	Duplexing mode
	FDD, TDD

	TDD UL-DL configuration
	PDCCH/PCFIH and EPDCCH test cases: 0
PHICH test cases: 1

	Special subframe configuration
	4

	Cyclic prefix
	Normal

	Number of interference cells
	2 interfering cells

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

	Time-frequency offset modelling for synchronous network
	Time offset: Interference cell #1 – 2us, Interference cell #2 – 3us

Frequency offset: Interference cell #1 – 200Hz, Interference cell #2 – 300Hz

	Time-frequency offset modelling for asynchronous network
	Time offset: Interference cell #1 – 1/3 subframes, Interference cell #2 – 2/3 subframes

No frequency offset

	Cell ID
	Serving cell: 0

Colliding CRS: Interferer cell #1 - 6, Interferer cell #2 - 1

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

	CRS ports
	Port 0 and 1

	Antenna configuration
	2x2, Low correlation

	Tx EVM
	6%

	Unused Serving cell RE-s and PRB-s
	OCNG


The common PDCCH/PCFICH test case parameters are provided in the Table 8.

Table 8. Common PDCCH/PCFICH test case parameters.

	Parameters
	Value

	Serving cell PDCCH
	DCI Format 2 (43 bits – FDD, 46 bits – TDD)

	CFI
	Type B (E-LMMSE-IRC + CRS-IC):

CFIS = 1, CFII = 1

Type A (LMMSE-IRC + CRS-IC): FFS

Option 1: CFIS = 1, CFII = 1


Option 2: CFIS = 3, CFII = 3

	PHICH Ng
	Ng = 1/6 (i.e. number of PHICH groups = 2 for 10 MHz BW)

	PHICH duration
	Normal

	Interference model 
	PDCCH/PHICH interference signals are emulated using random QPSK-modulated symbols with the SFBC-based precoding:

· Per-CCE signal transmission granularity
· N = 50% interference loading for PDCCH/PHICH
· Guaranteed interference loading on a subframe basis (N% of all available CCEs are chosen to be active in each subframe)
· In each subframe, randomly pick one CCE from the set of empty CCEs. Repeat the procedure till the loading is equal N %.
· Interference PDCCH/PHICH power boosting has uniform distribution in log domain in the range from -6dB to 6dB 

· Interference PDCCH/PHICH power normalization is used 

· Apply single power normalization factor [-1.3] dB. 

PCFICH interference is explicitly modelled

PDSCH is emulated via OCNG with 100% loading.

	CRS assistant information
	Provided

	Performance metrics
	Pm-dsg vs SINR

PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of PDCCH


The common PHICH test case parameters are provided in the Table 9 and Table 10.

Table 9. Common PHICH test case parameters
	Parameters
	Value

	CFI
	CFIS = 1, CFII = 1

	PHICH Ng
	Ng = 1 (i.e. Number of PHICH groups = 7 for 10 MHz BW)

	PHICH duration
	Normal

	PHICH FRC
	R.19 in the TS 36.101

	PDCCH Content
	UL Grant should be included with the proper information aligned with A.3.6

	Interference model
	PDCCH/PHICH interference signals are emulated using random QPSK-modulated symbols with the SFBC-based precoding

· Per-CCE signal transmission granularity
· N = 50% interference loading for PDCCH/PHICH
· Guaranteed interference loading on a subframe basis (N% of all available CCEs are chosen to be active in each subframe)
· In each subframe, randomly pick one CCE from the set of empty CCEs. Repeat the procedure till the loading is equal N %.
· Interference PDCCH/PHICH power boosting has uniform distribution in log domain in the range from -6dB to 6dB 

· Interference PDCCH/PHICH power normalization is used 

· Apply single power normalization factor [-1.3] dB. 

PCFICH interference is explicitly modelled
PDSCH is emulated via OCNG with 100% loading.

	CRS assistant information
	Provided

	Performance metrics
	Pm-an vs SINR


Table 10. PHICH FRC
	Parameter
	Unit
	Value

	Reference channel
	
	R.19

	Number of transmitter antennas
	
	2

	Channel bandwidth
	MHz
	10

	User roles (Note 1)
	
	W I1 I2

	Resource allocation (Note 2)
	
	(0,0) (0,1) (0,4)

	Power offsets (Note 3)
	dB
	-4 0 -3

	Payload (Note 4)
	
	A R R

	Note 1:
W=wanted user, I1=interfering user 1, I2=interfering user 2.

Note 2:
The resource allocation per user is given as (N_group_PHICH, N_seq_PHICH).

Note 3:
The power offsets (per user) represent the difference of the power of BPSK modulated symbol per PHICH relative to the first interfering user.

Note 4:
A=fixed ACK, R=random ACK/NACK.


The EPDCCH test case parameters are provided in the Table 11.

Table 11. EPDCCH simulation parameters
	Parameters
	Value

	Serving cell EPDCCH
	FRC #1: AL 2, Localized EPDCCH
FRC #2: AL 4, Distributed EPDCCH
DCI Format 2C (44 bits – FDD, 47 bits – TDD)

	Number of PDCCH symbols and EPDCCH start
	Distributed EPDCCH: CFI=2, EPDCCH starting symbols is derived from CFI

Localized EPDCCH: The EPDCCH starting symbol is 2. CFI = 1. EPDCCH starting symbol is RRC configured.

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

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

	Interference model
	Model #1: No PDSCH interference

Model #2: Rel-11 Type A receiver asynchronous interference model (TS 36.101 B.5.2, 8.2.1.2.4)
Model #3: Full PDSCH interference model. Reuse TM9 interference model from Rel-11 Type A receiver requirements (TS 36.101 8.3.1.1A, B.5.4).

	Performance metrics
	Pm-dsg vs SINR
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Summary - Impairment

		Impairments results

		Enhanced downlink control channel performance requirements type A

		Test case #		SINR, dB																								SNR, dB

				Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		AVERAGE		SPAN		Extra margin		AVERAGE + 
Margin		AVERAGE + 
Margin

		PDCCH #1a FDD		1.1																1.1		0.0		0.5		1.6		16.0

		PDCCH #2a FDD		-3.0																-3.0		0.0		0.5		-2.5		11.9

		PDCCH #1b FDD		1.5																1.5		0.0		0.5		2.0		16.4

		PDCCH #2b FDD		-1.3																-1.3		0.0		0.5		-0.8		13.6

		PHICH #1 FDD		1.2																1.2		0.0		0.5		1.7		16.1

		PHICH #2 FDD		0.8																0.8		0.0		0.5		1.3		15.7

		EPDCCH #1 FDD		-1.8																-1.8		0.0		0.5		-1.3		13.1

		EPDCCH #2 FDD		0.5																0.5		0.0		0.5		1.0		15.4

		Enhanced downlink control channel performance requirements type B

		Test case #		SINR, dB																								SNR, dB

				Intel		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		AVERAGE		SPAN		Extra margin		AVERAGE + 
Margin		AVERAGE + 
Margin

		PDCCH #1a FDD		-2.5																-2.5		0.0		0.5		-2.0		12.4

		PDCCH #2a FDD		-3.4																-3.4		0.0		0.5		-2.9		11.5

		PHICH #1 FDD		-2.5																-2.5		0.0		0.5		-2.0		12.4

		PHICH #2 FDD		0.2																0.2		0.0		0.5		0.7		15.1

		Note: An extra 0.5 dB margin will be added to derive final requirements to take into account the results spread among the companies. The margin can be further increased at some extent in case of big spread of the simulation results.





Summary - Alignment

		PDCCH/PCFICH alignment results summary														SINR for 1% Pm-dsg, [dB]

																Intel								Company 2								Company 3								Company 4								Company 5								Company 6								Company 7								Company 8								AVERAGE								SPAN

		Test case #		CFI configuration		CRS pattern		Serving cell 
PDCCH AL		INR profile						Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B

		PDCCH #1a FDD		CFIS = 1
CFII = 1		Colliding CRS		2		High						0.00		-0.35		-4.00																																																												0.00		-0.35		-4.00				0.00		0.00		0.00

		PDCCH #2a FDD				Non-Colliding CRS		4		High						-0.78		-4.48		-4.94																																																												-0.78		-4.48		-4.94				0.00		0.00		0.00

		PDCCH #1b FDD		CFIS = 3
CFII = 3		Colliding CRS		2		High						2.24		0.01		NA								NA								NA								NA								NA								NA								NA								NA				2.24		0.01		NA				0.00		0.00		NA

		PDCCH #2b FDD				Non-Colliding CRS		4		High						-1.34		-2.83		NA								NA								NA								NA								NA								NA								NA								NA				-1.34		-2.83		NA				0.00		0.00		NA

		PHICH alignment results summary														SINR for 0.1% Pm-an, [dB]

																Intel								Company 2								Company 3								Company 4								Company 5								Company 6								Company 7								Company 8								AVERAGE								SPAN

		Test case #		CRS pattern		INR profile										Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B

		PHICH #1 FDD		Colliding CRS		High										1.99		-0.28		-3.96																																																												1.99		-0.28		-3.96				0.00		0.00		0.00

		PHICH #2 FDD		Non-Colliding CRS		High										2.83		-0.73		-1.28																																																												2.83		-0.73		-1.28				0.00		0.00		0.00

		EPDCCH alignment results summary														SINR for 1% Pm-dsg, [dB]

																Intel								Company 2								Company 3								Company 4								Company 5								Company 6								Company 7								Company 8								AVERAGE								SPAN

		Test case #		NW type		CRS pattern		EPDCCH FRC		INR profile						Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B

		EPDCCH #1 FDD		Sync		Non-colliding CRS		AL 2, Localized		High						1.87		-3.33		NA								NA								NA								NA								NA								NA								NA								NA				1.87		-3.33		NA				0.00		0.00		NA

		EPDCCH #2 FDD		Async		NA		AL 4, Distributed		High						1.76		-0.99		NA								NA								NA								NA								NA								NA								NA								NA				1.76		-0.99		NA				0.00		0.00		NA





PDCCH 1a

		Test case PDCCH #1a: Serving cell PDCCH AL 2

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 1, CSII = 1

		Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				2.00		-12.43		0.99																						2.00		-12.43		0.92																						2.00		-12.43		0.74

				3.00		-11.43		0.97																						3.00		-11.43		0.87																						3.00		-11.43		0.62

				4.00		-10.43		0.94																						4.00		-10.43		0.80																						4.00		-10.43		0.50

				5.00		-9.43		0.90																						5.00		-9.43		0.69																						5.00		-9.43		0.34

				6.00		-8.43		0.82																						6.00		-8.43		0.56																						6.00		-8.43		0.21

				7.00		-7.43		0.73																						7.00		-7.43		0.44																						7.00		-7.43		0.12

				8.00		-6.43		0.62																						8.00		-6.43		0.33																						8.00		-6.43		0.06

				9.00		-5.43		0.48																						9.00		-5.43		0.22																						9.00		-5.43		0.03

				10.00		-4.43		0.35																						10.00		-4.43		0.14																						10.00		-4.43		0.01

				11.00		-3.43		0.25																						11.00		-3.43		0.08																						11.00		-3.43		0.01

				12.00		-2.43		0.17																						12.00		-2.43		0.05																						12.00		-2.43

				13.00		-1.43		0.10																						13.00		-1.43		0.02																						13.00		-1.43

				14.00		-0.43		0.05																						14.00		-0.43		0.01																						14.00		-0.43

				15.00		0.57		0.03																						15.00		0.57		0.01																						15.00		0.57

				16.00		1.57		0.01																						16.00		1.57																								16.00		1.57

				17.00		2.57		0.01																						17.00		2.57																								17.00		2.57

				18.00		3.57																								18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57																								20.00		5.57

						SINR @ 
1% Pm-dsg		0.00																								SINR @ 
1% Pm-dsg		-0.35																								SINR @ 
1% Pm-dsg		-4.00														

						1%																										1%																										1%



PDCCH/PCFICH Test case #1a

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.98780000000000001	0.97299999999999998	0.94369999999999998	0.89500000000000002	0.82450000000000001	0.73080000000000001	0.61629999999999996	0.4788	0.34720000000000001	0.25209999999999999	0.17349999999999999	9.9900000000000003E-2	4.8800000000000003E-2	2.6700000000000002E-2	1.38E-2	5.7000000000000002E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #1a

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.92149999999999999	0.87339999999999995	0.80010000000000003	0.6885	0.55810000000000004	0.43819999999999998	0.32569999999999999	0.22159999999999999	0.1386	8.4099999999999994E-2	4.7199999999999999E-2	2.41E-2	1.06E-2	5.3E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #1a

Type B CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.74019999999999997	0.62350000000000005	0.49619999999999997	0.34260000000000002	0.20730000000000001	0.12089999999999999	6.4100000000000004E-2	3.2899999999999999E-2	1.4800000000000001E-2	6.0000000000000001E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg





PDCCH 2a

		Test case PDCCH #2a: Serving cell PDCCH AL 4

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 1, CSII = 1

		Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				-1.00		-15.43		1.00																						-1.00		-15.43		0.91																						-1.00		-15.43		0.88

				0.00		-14.43		1.00																						0.00		-14.43		0.85																						0.00		-14.43		0.79

				1.00		-13.43		0.98																						1.00		-13.43		0.76																						1.00		-13.43		0.69

				2.00		-12.43		0.96																						2.00		-12.43		0.64																						2.00		-12.43		0.56

				3.00		-11.43		0.93																						3.00		-11.43		0.50																						3.00		-11.43		0.42

				4.00		-10.43		0.87																						4.00		-10.43		0.35																						4.00		-10.43		0.28

				5.00		-9.43		0.78																						5.00		-9.43		0.23																						5.00		-9.43		0.18

				6.00		-8.43		0.65																						6.00		-8.43		0.14																						6.00		-8.43		0.10

				7.00		-7.43		0.51																						7.00		-7.43		0.08																						7.00		-7.43		0.06

				8.00		-6.43		0.36																						8.00		-6.43		0.05																						8.00		-6.43		0.03

				9.00		-5.43		0.24																						9.00		-5.43		0.02																						9.00		-5.43		0.02

				10.00		-4.43		0.15																						10.00		-4.43		0.01																						10.00		-4.43		0.01

				11.00		-3.43		0.08																						11.00		-3.43																								11.00		-3.43

				12.00		-2.43		0.04																						12.00		-2.43																								12.00		-2.43

				13.00		-1.43		0.02																						13.00		-1.43																								13.00		-1.43

				14.00		-0.43		0.01																						14.00		-0.43																								14.00		-0.43

				15.00		0.57																								15.00		0.57																								15.00		0.57

				16.00		1.57																								16.00		1.57																								16.00		1.57

				17.00		2.57																								17.00		2.57																								17.00		2.57

						SINR @ 
1% Pm-dsg		-0.78																								SINR @ 
1% Pm-dsg		-4.48																								SINR @ 
1% Pm-dsg		-4.94														

						1%																										1%																										1%



PDCCH/PCFICH Test case #2a

LMMSE-MRC

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.99819999999999998	0.99509999999999998	0.98270000000000002	0.9597	0.92530000000000001	0.87219999999999998	0.77729999999999999	0.65139999999999998	0.50739999999999996	0.36399999999999999	0.2417	0.14649999999999999	8.4599999999999995E-2	4.3999999999999997E-2	1.9800000000000002E-2	7.0000000000000001E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #2a

Type A CCIM receiver

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.91290000000000004	0.84619999999999995	0.75619999999999998	0.64280000000000004	0.49690000000000001	0.34939999999999999	0.22770000000000001	0.13639999999999999	8.3299999999999999E-2	4.8000000000000001E-2	2.3900000000000001E-2	9.5999999999999992E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #2a

Type B CCIM receiver

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.87670000000000003	0.79279999999999995	0.68540000000000001	0.56040000000000001	0.41849999999999998	0.28449999999999998	0.1774	0.10100000000000001	6.0699999999999997E-2	3.4700000000000002E-2	1.6400000000000001E-2	6.0000000000000001E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg





PDCCH 1b

		Test case PDCCH #1b: Serving cell PDCCH AL 2

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 3, CSII = 3

		Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

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

				2.00		-12.43		0.98																						2.00		-12.43		0.90

				3.00		-11.43		0.97																						3.00		-11.43		0.84

				4.00		-10.43		0.93																						4.00		-10.43		0.76

				5.00		-9.43		0.88																						5.00		-9.43		0.65

				6.00		-8.43		0.81																						6.00		-8.43		0.52

				7.00		-7.43		0.69																						7.00		-7.43		0.40

				8.00		-6.43		0.57																						8.00		-6.43		0.28

				9.00		-5.43		0.45																						9.00		-5.43		0.20

				10.00		-4.43		0.35																						10.00		-4.43		0.13

				11.00		-3.43		0.25																						11.00		-3.43		0.08

				12.00		-2.43		0.16																						12.00		-2.43		0.05

				13.00		-1.43		0.10																						13.00		-1.43		0.03

				14.00		-0.43		0.06																						14.00		-0.43		0.01

				15.00		0.57		0.03																						15.00		0.57		0.01

				16.00		1.57		0.02																						16.00		1.57

				17.00		2.57		0.01																						17.00		2.57

				18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57

						SINR @ 
1% Pm-dsg		2.24																								SINR @ 
1% Pm-dsg		0.01														

						1%																										1%



PDCCH/PCFICH Test case #1c

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.98199999999999998	0.9657	0.93410000000000004	0.88290000000000002	0.80759999999999998	0.69440000000000002	0.56579999999999997	0.45490000000000003	0.35089999999999999	0.2487	0.1633	0.10299999999999999	6.0600000000000001E-2	3.39E-2	1.7000000000000001E-2	7.7000000000000002E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #1c

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.89990000000000003	0.84140000000000004	0.76119999999999999	0.64959999999999996	0.52210000000000001	0.39610000000000001	0.28349999999999997	0.19800000000000001	0.13170000000000001	8.1299999999999997E-2	4.65E-2	2.63E-2	1.38E-2	6.7000000000000002E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg





PDCCH 2b

		Test case PDCCH #2b: Serving cell PDCCH AL 4

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 3, CSII = 3

		Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

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

				-1.00		-15.43		0.99																						-1.00		-15.43		0.96

				0.00		-14.43		0.99																						0.00		-14.43		0.92

				1.00		-13.43		0.96																						1.00		-13.43		0.85

				2.00		-12.43		0.93																						2.00		-12.43		0.76

				3.00		-11.43		0.87																						3.00		-11.43		0.66

				4.00		-10.43		0.78																						4.00		-10.43		0.54

				5.00		-9.43		0.65																						5.00		-9.43		0.39

				6.00		-8.43		0.50																						6.00		-8.43		0.25

				7.00		-7.43		0.37																						7.00		-7.43		0.16

				8.00		-6.43		0.26																						8.00		-6.43		0.10

				9.00		-5.43		0.16																						9.00		-5.43		0.06

				10.00		-4.43		0.09																						10.00		-4.43		0.03

				11.00		-3.43		0.05																						11.00		-3.43		0.02

				12.00		-2.43		0.03																						12.00		-2.43		0.01

				13.00		-1.43		0.01																						13.00		-1.43

				14.00		-0.43		0.00																						14.00		-0.43

				15.00		0.57																								15.00		0.57

				16.00		1.57																								16.00		1.57

				17.00		2.57																								17.00		2.57

						SINR @ 
1% Pm-dsg		-1.34																								SINR @ 
1% Pm-dsg		-2.83														

						1%																										1%



PDCCH/PCFICH Test case #2c

LMMSE-MRC

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.99419999999999997	0.98550000000000004	0.96409999999999996	0.92679999999999996	0.86709999999999998	0.78029999999999999	0.64990000000000003	0.50270000000000004	0.374	0.26	0.16159999999999999	9.01E-2	5.1400000000000001E-2	2.7E-2	1.1299999999999999E-2	3.0999999999999999E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #2c

Type A CCIM receiver

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.95899999999999996	0.91830000000000001	0.8508	0.75939999999999996	0.65600000000000003	0.53659999999999997	0.3881	0.2525	0.16389999999999999	0.10050000000000001	5.6899999999999999E-2	2.93E-2	1.5599999999999999E-2	7.4999999999999997E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg





PHICH 1

		Test case PHICH #1: Ng = 1

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		PHICH FRC R.19

		Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				2.00		-12.43		0.22																						2.00		-12.43		0.13																						2.00		-12.43		0.07

				3.00		-11.43		0.18																						3.00		-11.43		0.10																						3.00		-11.43		0.05

				4.00		-10.43		0.15																						4.00		-10.43		0.08																						4.00		-10.43		0.04

				5.00		-9.43		0.12																						5.00		-9.43		0.06																						5.00		-9.43		0.02

				6.00		-8.43		0.10																						6.00		-8.43		0.04																						6.00		-8.43		0.02

				7.00		-7.43		0.08																						7.00		-7.43		0.03																						7.00		-7.43		0.01

				8.00		-6.43		0.06																						8.00		-6.43		0.02																						8.00		-6.43		0.01

				9.00		-5.43		0.04																						9.00		-5.43		0.02																						9.00		-5.43		0.00

				10.00		-4.43		0.03																						10.00		-4.43		0.01																						10.00		-4.43		0.00

				11.00		-3.43		0.02																						11.00		-3.43		0.01																						11.00		-3.43		0.00

				12.00		-2.43		0.01																						12.00		-2.43		0.01																						12.00		-2.43

				13.00		-1.43		0.01																						13.00		-1.43		0.00																						13.00		-1.43

				14.00		-0.43		0.00																						14.00		-0.43		0.00																						14.00		-0.43

				15.00		0.57		0.00																						15.00		0.57		0.00																						15.00		0.57

				16.00		1.57		0.00																						16.00		1.57																								16.00		1.57

				17.00		2.57		0.00																						17.00		2.57																								17.00		2.57

				18.00		3.57																								18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57																								20.00		5.57

						SINR @ 
0.1%Pm-an		1.99																								SINR @ 
0.1%Pm-an		-0.28																								SINR @ 
0.1%Pm-an		-3.96														

						0.1%																										0.1%																										0.1%



PHICH Test case #1

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.21740000000000001	0.18240000000000001	0.15140000000000001	0.1244	0.1	7.6700000000000004E-2	5.67E-2	4.1000000000000002E-2	2.9000000000000001E-2	2.0899999999999998E-2	1.46E-2	8.6999999999999994E-3	4.5999999999999999E-3	2.5000000000000001E-3	1.2999999999999999E-3	6.9999999999999999E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #1

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.1255	0.10150000000000001	8.0100000000000005E-2	6.0499999999999998E-2	4.4400000000000002E-2	3.2899999999999999E-2	2.4E-2	1.66E-2	1.11E-2	7.7000000000000002E-3	5.1000000000000004E-3	2.5999999999999999E-3	1.1000000000000001E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #1

Type B CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	7.1199999999999999E-2	5.28E-2	3.7600000000000001E-2	2.47E-2	1.5299999999999999E-2	9.4999999999999998E-3	5.7000000000000002E-3	3.2000000000000002E-3	1.6000000000000001E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an





PHICH 2

		Test case PDCCH #2: Ng = 1

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		PHICH FRC R.19

		Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				2.00		-12.43		0.26																						2.00		-12.43		0.17																						2.00		-12.43		0.13

				3.00		-11.43		0.23																						3.00		-11.43		0.14																						3.00		-11.43		0.10

				4.00		-10.43		0.20																						4.00		-10.43		0.10																						4.00		-10.43		0.07

				5.00		-9.43		0.16																						5.00		-9.43		0.08																						5.00		-9.43		0.05

				6.00		-8.43		0.13																						6.00		-8.43		0.05																						6.00		-8.43		0.04

				7.00		-7.43		0.11																						7.00		-7.43		0.04																						7.00		-7.43		0.03

				8.00		-6.43		0.09																						8.00		-6.43		0.03																						8.00		-6.43		0.02

				9.00		-5.43		0.06																						9.00		-5.43		0.02																						9.00		-5.43		0.01

				10.00		-4.43		0.04																						10.00		-4.43		0.01																						10.00		-4.43		0.01

				11.00		-3.43		0.03																						11.00		-3.43		0.01																						11.00		-3.43		0.00

				12.00		-2.43		0.02																						12.00		-2.43		0.00																						12.00		-2.43		0.00

				13.00		-1.43		0.01																						13.00		-1.43		0.00																						13.00		-1.43		0.00

				14.00		-0.43		0.01																						14.00		-0.43		0.00																						14.00		-0.43		0.00

				15.00		0.57		0.00																						15.00		0.57																								15.00		0.57

				16.00		1.57		0.00																						16.00		1.57																								16.00		1.57

				17.00		2.57		0.00																						17.00		2.57																								17.00		2.57

				18.00		3.57		0.00																						18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57																								20.00		5.57

						SINR @ 
0.1%Pm-an		2.83																								SINR @ 
0.1%Pm-an		-0.73																								SINR @ 
0.1%Pm-an		-1.28														

						0.1%																										0.1%																										0.1%



PHICH Test case #2

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.26429999999999998	0.23080000000000001	0.19500000000000001	0.16350000000000001	0.13469999999999999	0.1094	8.5999999999999993E-2	6.1899999999999997E-2	4.2200000000000001E-2	3.0300000000000001E-2	2.1100000000000001E-2	1.1900000000000001E-2	5.7999999999999996E-3	3.5000000000000001E-3	2.2000000000000001E-3	1.1999999999999999E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #2

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.17319999999999999	0.1368	0.1014	7.4999999999999997E-2	5.45E-2	4.0099999999999997E-2	2.87E-2	1.84E-2	1.0699999999999999E-2	6.1000000000000004E-3	3.2000000000000002E-3	1.6999999999999999E-3	8.0000000000000004E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #2

Type B CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.1255	9.8100000000000007E-2	7.2900000000000006E-2	5.1700000000000003E-2	3.56E-2	2.6100000000000002E-2	1.8800000000000001E-2	1.15E-2	6.1999999999999998E-3	3.5000000000000001E-3	1.9E-3	1.1000000000000001E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an





EPDCCH 1

		Test case EPDCCH #1: EPDCCH AL 2, Locolized

		No PDSCH interference, High INR

		Synchronous NW, Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

								Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8												Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8

				1.00		-13.43		0.77																						1.00		-13.43		0.36

				2.00		-12.43		0.69																						2.00		-12.43		0.28

				3.00		-11.43		0.59																						3.00		-11.43		0.20

				4.00		-10.43		0.49																						4.00		-10.43		0.14

				5.00		-9.43		0.41																						5.00		-9.43		0.10

				6.00		-8.43		0.34																						6.00		-8.43		0.08

				7.00		-7.43		0.26																						7.00		-7.43		0.05

				8.00		-6.43		0.19																						8.00		-6.43		0.03

				9.00		-5.43		0.15																						9.00		-5.43		0.02

				10.00		-4.43		0.11																						10.00		-4.43		0.02

				11.00		-3.43		0.07																						11.00		-3.43		0.01

				12.00		-2.43		0.05																						12.00		-2.43		0.01

				13.00		-1.43		0.03																						13.00		-1.43

				14.00		-0.43		0.02																						14.00		-0.43

				15.00		0.57		0.02																						15.00		0.57

				16.00		1.57		0.01																						16.00		1.57

				17.00		2.57		0.01																						17.00		2.57

				18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57

						SINR @ 
1% Pm-dsg		1.87																								SINR @ 
1% Pm-dsg		-3.33														

						1%																										1%



EPDCCH Test case #1a

LMMSE-MRC

Company 1	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	0.76549999999999996	0.68679999999999997	0.58799999999999997	0.48809999999999998	0.4088	0.33510000000000001	0.25509999999999999	0.1875	0.1452	0.11070000000000001	7.46E-2	4.6899999999999997E-2	3.1699999999999999E-2	2.18E-2	1.5699999999999999E-2	1.14E-2	7.4000000000000003E-3	Company 2	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 3	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 4	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 5	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 6	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 7	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 8	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	SINR, [dB]



Pm-dsg



EPDCCHTest case #1a

Type A CCIM receiver

Company 1	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	0.36299999999999999	0.27539999999999998	0.20039999999999999	0.14230000000000001	0.1046	7.5999999999999998E-2	5.0999999999999997E-2	3.3300000000000003E-2	2.46E-2	1.7999999999999999E-2	1.0699999999999999E-2	5.7000000000000002E-3	Company 2	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 3	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 4	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 5	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 6	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 7	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 8	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	SINR, [dB]



Pm-dsg





EPDCCH 2

		Test case EPDCCH #2: EPDCCH AL 4, Distributed

		Rel-11 Type A receiver asynchronous interference model, High INR

		Asynchronous NW



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

								Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8												Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8

				0.00		-14.43		1.00																						0.00		-14.43		1.00

				1.00		-13.43		1.00																						1.00		-13.43		0.99

				2.00		-12.43		1.00																						2.00		-12.43		0.97

				3.00		-11.43		1.00																						3.00		-11.43		0.94

				4.00		-10.43		0.99																						4.00		-10.43		0.88

				5.00		-9.43		0.98																						5.00		-9.43		0.78

				6.00		-8.43		0.95																						6.00		-8.43		0.66

				7.00		-7.43		0.89																						7.00		-7.43		0.51

				8.00		-6.43		0.80																						8.00		-6.43		0.36

				9.00		-5.43		0.67																						9.00		-5.43		0.23

				10.00		-4.43		0.51																						10.00		-4.43		0.13

				11.00		-3.43		0.37																						11.00		-3.43		0.07

				12.00		-2.43		0.24																						12.00		-2.43		0.04

				13.00		-1.43		0.14																						13.00		-1.43		0.02

				14.00		-0.43		0.07																						14.00		-0.43		0.01

				15.00		0.57		0.03																						15.00		0.57

				16.00		1.57		0.01																						16.00		1.57

				17.00		2.57		0.00																						17.00		2.57

				18.00		3.57																								18.00		3.57

						SINR @ 
1% Pm-dsg		1.76																								SINR @ 
1% Pm-dsg		-0.99														

						1%																										1%



EPDCCH Test case #2

LMMSE-MRC

Company 1	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	1	0.99970000000000003	0.99909999999999999	0.99690000000000001	0.99209999999999998	0.9768	0.94730000000000003	0.88949999999999996	0.8	0.66649999999999998	0.51149999999999995	0.36570000000000003	0.23760000000000001	0.13669999999999999	6.7400000000000002E-2	3.1399999999999997E-2	1.2E-2	4.7000000000000002E-3	Company 2	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 3	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 4	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 5	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 6	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 7	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 8	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	SINR, [dB]



Pm-dsg



EPDCCHTest case #2

Type A CCIM receiver

Company 1	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	0.99729999999999996	0.9899	0.97430000000000005	0.93840000000000001	0.87839999999999996	0.78459999999999996	0.66069999999999995	0.50919999999999999	0.35630000000000001	0.22750000000000001	0.13020000000000001	7.17E-2	3.5299999999999998E-2	1.5800000000000002E-2	5.5999999999999999E-3	Company 2	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 3	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 4	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 5	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 6	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 7	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 8	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	SINR, [dB]



Pm-dsg
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Summary - Impairment

		Impairments results

		Enhanced downlink control channel performance requirements type A

		Test case #		SINR, dB																								SNR, dB

				Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		AVERAGE		SPAN		Extra margin		AVERAGE + 
Margin		AVERAGE + 
Margin

		PDCCH #1a TDD		1.7																1.7		0.0		0.5		2.2		16.6

		PDCCH #2a TDD		-2.8																-2.8		0.0		0.5		-2.3		12.1

		PDCCH #1b TDD		1.6																1.6		0.0		0.5		2.1		16.5

		PDCCH #2b TDD		-1.4																-1.4		0.0		0.5		-0.9		13.5

		PHICH #1 TDD		1.2																1.2		0.0		0.5		1.7		16.1

		PHICH #2 TDD		0.8																0.8		0.0		0.5		1.3		15.7

		EPDCCH #1 TDD		-1.2																-1.2		0.0		0.5		-0.7		13.7

		EPDCCH #3 TDD		-2.3																-2.3		0.0		0.5		-1.8		12.6

		Enhanced downlink control channel performance requirements type B

		Test case #		SINR, dB																								SNR, dB

				Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		AVERAGE		SPAN		Extra margin		AVERAGE + 
Margin		AVERAGE + 
Margin

		PDCCH #1a TDD		-2.1																-2.1		0.0		0.5		-1.6		12.8

		PDCCH #2a TDD		-3.3																-3.3		0.0		0.5		-2.8		11.6

		PHICH #1 TDD		-2.5																-2.5		0.0		0.5		-2.0		12.4

		PHICH #2 TDD		0.2																0.2		0.0		0.5		0.7		15.1

		Note: An extra 0.5 dB margin will be added to derive final requirements to take into account the results spread among the companies. The margin can be further increased at some extent in case of big spread of the simulation results.





Summary - Alignment

		PDCCH/PCFICH alignment results summary														SINR for 1% Pm-dsg, [dB]

																Intel								Company 2								Company 3								Company 4								Company 5								Company 6								Company 7								Company 8								AVERAGE								SPAN

		Test case #		CFI configuration		CRS pattern		Serving cell 
PDCCH AL		INR profile						Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B

		PDCCH #1a TDD		CFIS = 1
CFII = 1		Colliding CRS		2		High						2.19		0.17		-3.60																																																												2.19		0.17		-3.60				0.00		0.00		0.00

		PDCCH #2a TDD				Non-Colliding CRS		4		High						-0.28		-4.31		-4.79																																																												-0.28		-4.31		-4.79				0.00		0.00		0.00

		PDCCH #1b TDD		CFIS = 3
CFII = 3		Colliding CRS		2		High						2.37		0.10		NA								NA								NA								NA								NA								NA								NA								NA				2.37		0.10		NA				0.00		0.00		NA

		PDCCH #2b TDD				Non-Colliding CRS		4		High						-1.03		-2.86		NA								NA								NA								NA								NA								NA								NA								NA				-1.03		-2.86		NA				0.00		0.00		NA

		PHICH alignment results summary														SINR for 0.1% Pm-an, [dB]

																Intel								Company 2								Company 3								Company 4								Company 5								Company 6								Company 7								Company 8								AVERAGE								SPAN

		Test case #		CRS pattern		INR profile										Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B

		PHICH #1 TDD		Colliding CRS		High										1.99		-0.28		-3.96																																																												1.99		-0.28		-3.96				0.00		0.00		0.00

		PHICH #2 TDD		Non-Colliding CRS		High										2.83		-0.73		-1.28																																																												2.83		-0.73		-1.28				0.00		0.00		0.00

		EPDCCH alignment results summary														SINR for 1% Pm-dsg, [dB]

																Intel								Company 2								Company 3								Company 4								Company 5								Company 6								Company 7								Company 8								AVERAGE								SPAN

		Test case #		NW type		CRS pattern		EPDCCH FRC		INR profile						Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B				Baseline		Type A		Type B

		EPDCCH #1 TDD		Sync		Non-colliding CRS		AL 2, Localized		High						2.79		-2.68		NA								NA								NA								NA								NA								NA								NA								NA				2.79		-2.68		NA				0.00		0.00		NA

		EPDCCH #3 TDD		Sync		Colliding CRS		AL 4, Distributed		High						2.76		-3.80		NA								NA								NA								NA								NA								NA								NA								NA				2.76		-3.80		NA				0.00		0.00		NA





PDCCH 1a

		Test case PDCCH #1a: Serving cell PDCCH AL 2

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 1, CSII = 1

		Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				2.00		-12.43		0.99																						2.00		-12.43		0.94																						2.00		-12.43		0.78

				3.00		-11.43		0.98																						3.00		-11.43		0.89																						3.00		-11.43		0.67

				4.00		-10.43		0.95																						4.00		-10.43		0.82																						4.00		-10.43		0.55

				5.00		-9.43		0.91																						5.00		-9.43		0.72																						5.00		-9.43		0.39

				6.00		-8.43		0.85																						6.00		-8.43		0.60																						6.00		-8.43		0.24

				7.00		-7.43		0.76																						7.00		-7.43		0.48																						7.00		-7.43		0.15

				8.00		-6.43		0.65																						8.00		-6.43		0.37																						8.00		-6.43		0.09

				9.00		-5.43		0.52																						9.00		-5.43		0.25																						9.00		-5.43		0.04

				10.00		-4.43		0.39																						10.00		-4.43		0.16																						10.00		-4.43		0.02

				11.00		-3.43		0.29																						11.00		-3.43		0.10																						11.00		-3.43		0.01

				12.00		-2.43		0.20																						12.00		-2.43		0.06																						12.00		-2.43

				13.00		-1.43		0.12																						13.00		-1.43		0.03																						13.00		-1.43

				14.00		-0.43		0.07																						14.00		-0.43		0.02																						14.00		-0.43

				15.00		0.57		0.03																						15.00		0.57		0.01																						15.00		0.57

				16.00		1.57		0.02																						16.00		1.57																								16.00		1.57

				17.00		2.57		0.01																						17.00		2.57																								17.00		2.57

				18.00		3.57																								18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57																								20.00		5.57

						SINR @ 
1% Pm-dsg		2.19																								SINR @ 
1% Pm-dsg		0.17																								SINR @ 
1% Pm-dsg		-3.60														

						1%																										1%																										1%



PDCCH/PCFICH Test case #1a

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.99080000000000001	0.97770000000000001	0.95169999999999999	0.90880000000000005	0.8458	0.75949999999999995	0.65159999999999996	0.51959999999999995	0.38840000000000002	0.28639999999999999	0.2001	0.1225	6.6000000000000003E-2	3.4799999999999998E-2	1.6400000000000001E-2	7.4000000000000003E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #1a

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.93779999999999997	0.89019999999999999	0.82130000000000003	0.72209999999999996	0.60399999999999998	0.48380000000000001	0.36549999999999999	0.25290000000000001	0.16209999999999999	0.1046	6.4100000000000004E-2	3.4299999999999997E-2	1.5800000000000002E-2	7.4000000000000003E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #1a

Type B CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.77859999999999996	0.67230000000000001	0.54879999999999995	0.39029999999999998	0.24490000000000001	0.15090000000000001	8.5599999999999996E-2	4.36E-2	1.89E-2	8.8000000000000005E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg





PDCCH 2a

		Test case PDCCH #2a: Serving cell PDCCH AL 4

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 1, CSII = 1

		Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				-1.00		-15.43		1.00																						-1.00		-15.43		0.93																						-1.00		-15.43		0.90

				0.00		-14.43		1.00																						0.00		-14.43		0.87																						0.00		-14.43		0.83

				1.00		-13.43		0.99																						1.00		-13.43		0.79																						1.00		-13.43		0.74

				2.00		-12.43		0.98																						2.00		-12.43		0.68																						2.00		-12.43		0.62

				3.00		-11.43		0.94																						3.00		-11.43		0.54																						3.00		-11.43		0.47

				4.00		-10.43		0.88																						4.00		-10.43		0.40																						4.00		-10.43		0.33

				5.00		-9.43		0.80																						5.00		-9.43		0.27																						5.00		-9.43		0.21

				6.00		-8.43		0.69																						6.00		-8.43		0.16																						6.00		-8.43		0.12

				7.00		-7.43		0.55																						7.00		-7.43		0.10																						7.00		-7.43		0.07

				8.00		-6.43		0.41																						8.00		-6.43		0.06																						8.00		-6.43		0.04

				9.00		-5.43		0.27																						9.00		-5.43		0.03																						9.00		-5.43		0.02

				10.00		-4.43		0.15																						10.00		-4.43		0.01																						10.00		-4.43		0.01

				11.00		-3.43		0.09																						11.00		-3.43		0.00																						11.00		-3.43

				12.00		-2.43		0.05																						12.00		-2.43																								12.00		-2.43

				13.00		-1.43		0.03																						13.00		-1.43																								13.00		-1.43

				14.00		-0.43		0.01																						14.00		-0.43																								14.00		-0.43

				15.00		0.57		0.00																						15.00		0.57																								15.00		0.57

				16.00		1.57																								16.00		1.57																								16.00		1.57

				17.00		2.57																								17.00		2.57																								17.00		2.57

						SINR @ 
1% Pm-dsg		-0.28																								SINR @ 
1% Pm-dsg		-4.31																								SINR @ 
1% Pm-dsg		-4.79														

						1%																										1%																										1%



PDCCH/PCFICH Test case #2a

LMMSE-MRC

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.99870000000000003	0.99650000000000005	0.99	0.97660000000000002	0.94089999999999996	0.88139999999999996	0.79659999999999997	0.6865	0.5514	0.40720000000000001	0.26500000000000001	0.15279999999999999	8.9899999999999994E-2	4.9799999999999997E-2	2.5899999999999999E-2	1.17E-2	4.1999999999999997E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #2a

Type A CCIM receiver

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.93120000000000003	0.87490000000000001	0.7913	0.68130000000000002	0.54269999999999996	0.39750000000000002	0.2666	0.1638	0.1023	6.0100000000000001E-2	2.9399999999999999E-2	1.12E-2	4.5999999999999999E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #2a

Type B CCIM receiver

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.90249999999999997	0.83250000000000002	0.73570000000000002	0.61539999999999995	0.47110000000000002	0.32850000000000001	0.21049999999999999	0.1222	6.93E-2	3.61E-2	1.7600000000000001E-2	7.3000000000000001E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg





PDCCH 1b

		Test case PDCCH #1b: Serving cell PDCCH AL 2

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 3, CSII = 3

		Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

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

				2.00		-12.43		0.99																						2.00		-12.43		0.92

				3.00		-11.43		0.97																						3.00		-11.43		0.87

				4.00		-10.43		0.95																						4.00		-10.43		0.80

				5.00		-9.43		0.91																						5.00		-9.43		0.71

				6.00		-8.43		0.85																						6.00		-8.43		0.60

				7.00		-7.43		0.76																						7.00		-7.43		0.47

				8.00		-6.43		0.64																						8.00		-6.43		0.35

				9.00		-5.43		0.53																						9.00		-5.43		0.25

				10.00		-4.43		0.42																						10.00		-4.43		0.17

				11.00		-3.43		0.30																						11.00		-3.43		0.11

				12.00		-2.43		0.20																						12.00		-2.43		0.06

				13.00		-1.43		0.13																						13.00		-1.43		0.03

				14.00		-0.43		0.07																						14.00		-0.43		0.02

				15.00		0.57		0.04																						15.00		0.57		0.01

				16.00		1.57		0.02																						16.00		1.57

				17.00		2.57		0.01																						17.00		2.57

				18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57

						SINR @ 
1% Pm-dsg		2.37																								SINR @ 
1% Pm-dsg		0.10														

						1%																										1%



PDCCH/PCFICH Test case #1c

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.98619999999999997	0.9728	0.94779999999999998	0.90849999999999997	0.84960000000000002	0.75509999999999999	0.64039999999999997	0.53069999999999995	0.4199	0.30430000000000001	0.2029	0.12820000000000001	7.3999999999999996E-2	3.7999999999999999E-2	1.6799999999999999E-2	8.8000000000000005E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #1c

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.91520000000000001	0.86780000000000002	0.80179999999999996	0.71189999999999998	0.60240000000000005	0.47420000000000001	0.34989999999999999	0.25259999999999999	0.17349999999999999	0.11	6.3799999999999996E-2	3.4299999999999997E-2	1.61E-2	6.6E-3	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-dsg





PDCCH 2b

		Test case PDCCH #2b: Serving cell PDCCH AL 4

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		CFIS = 3, CSII = 3

		Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

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

				-1.00		-15.43		1.00																						-1.00		-15.43		0.96

				0.00		-14.43		0.99																						0.00		-14.43		0.93

				1.00		-13.43		0.97																						1.00		-13.43		0.88

				2.00		-12.43		0.95																						2.00		-12.43		0.80

				3.00		-11.43		0.88																						3.00		-11.43		0.67

				4.00		-10.43		0.78																						4.00		-10.43		0.52

				5.00		-9.43		0.67																						5.00		-9.43		0.40

				6.00		-8.43		0.55																						6.00		-8.43		0.29

				7.00		-7.43		0.42																						7.00		-7.43		0.19

				8.00		-6.43		0.30																						8.00		-6.43		0.12

				9.00		-5.43		0.20																						9.00		-5.43		0.07

				10.00		-4.43		0.12																						10.00		-4.43		0.04

				11.00		-3.43		0.07																						11.00		-3.43		0.02

				12.00		-2.43		0.03																						12.00		-2.43		0.01

				13.00		-1.43		0.02																						13.00		-1.43

				14.00		-0.43		0.01																						14.00		-0.43

				15.00		0.57																								15.00		0.57

				16.00		1.57																								16.00		1.57

				17.00		2.57																								17.00		2.57

						SINR @ 
1% Pm-dsg		-1.03																								SINR @ 
1% Pm-dsg		-2.86														

						1%																										1%



PDCCH/PCFICH Test case #2c

LMMSE-MRC

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.99509999999999998	0.98719999999999997	0.97260000000000002	0.94579999999999997	0.87809999999999999	0.7792	0.67290000000000005	0.55449999999999999	0.42180000000000001	0.2974	0.19969999999999999	0.1241	6.9900000000000004E-2	3.4299999999999997E-2	1.54E-2	5.3E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg



PDCCH/PCFICH Test case #2c

Type A CCIM receiver

Intel	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	0.96460000000000001	0.92989999999999995	0.87729999999999997	0.79959999999999998	0.67059999999999997	0.5222	0.39589999999999997	0.28520000000000001	0.19309999999999999	0.12189999999999999	7.3099999999999998E-2	3.9699999999999999E-2	1.8200000000000001E-2	6.4000000000000003E-3	Company 2	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 3	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 4	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 5	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 6	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 7	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	Company 8	-15.434416836159436	-14.434416836159436	-13.434416836159436	-12.434416836159436	-11.434416836159436	-10.434416836159437	-9.4344168361594392	-8.4344168361594392	-7.4344168361594383	-6.4344168361594383	-5.4344168361594383	-4.4344168361594383	-3.4344168361594383	-2.4344168361594383	-1.4344168361594383	-0.43441683615943827	0.56558316384056173	1.56558316384056	2.56558316384056	SINR, [dB]



Pm-dsg





PHICH 1

		Test case PHICH #1: Ng = 1

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		PHICH FRC R.19

		Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				2.00		-12.43		0.22																						2.00		-12.43		0.13																						2.00		-12.43		0.07

				3.00		-11.43		0.18																						3.00		-11.43		0.10																						3.00		-11.43		0.05

				4.00		-10.43		0.15																						4.00		-10.43		0.08																						4.00		-10.43		0.04

				5.00		-9.43		0.12																						5.00		-9.43		0.06																						5.00		-9.43		0.02

				6.00		-8.43		0.10																						6.00		-8.43		0.04																						6.00		-8.43		0.02

				7.00		-7.43		0.08																						7.00		-7.43		0.03																						7.00		-7.43		0.01

				8.00		-6.43		0.06																						8.00		-6.43		0.02																						8.00		-6.43		0.01

				9.00		-5.43		0.04																						9.00		-5.43		0.02																						9.00		-5.43		0.00

				10.00		-4.43		0.03																						10.00		-4.43		0.01																						10.00		-4.43		0.00

				11.00		-3.43		0.02																						11.00		-3.43		0.01																						11.00		-3.43		0.00

				12.00		-2.43		0.01																						12.00		-2.43		0.01																						12.00		-2.43

				13.00		-1.43		0.01																						13.00		-1.43		0.00																						13.00		-1.43

				14.00		-0.43		0.00																						14.00		-0.43		0.00																						14.00		-0.43

				15.00		0.57		0.00																						15.00		0.57		0.00																						15.00		0.57

				16.00		1.57		0.00																						16.00		1.57																								16.00		1.57

				17.00		2.57		0.00																						17.00		2.57																								17.00		2.57

				18.00		3.57																								18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57																								20.00		5.57

						SINR @ 
0.1%Pm-an		1.99																								SINR @ 
0.1%Pm-an		-0.28																								SINR @ 
0.1%Pm-an		-3.96														

						0.1%																										0.1%																										0.1%



PHICH Test case #1

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.21740000000000001	0.18240000000000001	0.15140000000000001	0.1244	0.1	7.6700000000000004E-2	5.67E-2	4.1000000000000002E-2	2.9000000000000001E-2	2.0899999999999998E-2	1.46E-2	8.6999999999999994E-3	4.5999999999999999E-3	2.5000000000000001E-3	1.2999999999999999E-3	6.9999999999999999E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #1

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.1255	0.10150000000000001	8.0100000000000005E-2	6.0499999999999998E-2	4.4400000000000002E-2	3.2899999999999999E-2	2.4E-2	1.66E-2	1.11E-2	7.7000000000000002E-3	5.1000000000000004E-3	2.5999999999999999E-3	1.1000000000000001E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #1

Type B CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	7.1199999999999999E-2	5.28E-2	3.7600000000000001E-2	2.47E-2	1.5299999999999999E-2	9.4999999999999998E-3	5.7000000000000002E-3	3.2000000000000002E-3	1.6000000000000001E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an





PHICH 2

		Test case PDCCH #2: Ng = 1

		Interference PDCCH Model 50% loading + Non-Uniform power, High INR

		PHICH FRC R.19

		Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver																						SNR, dB		SINR, dB		Type B CCIM receiver

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

				2.00		-12.43		0.26																						2.00		-12.43		0.17																						2.00		-12.43		0.13

				3.00		-11.43		0.23																						3.00		-11.43		0.14																						3.00		-11.43		0.10

				4.00		-10.43		0.20																						4.00		-10.43		0.10																						4.00		-10.43		0.07

				5.00		-9.43		0.16																						5.00		-9.43		0.08																						5.00		-9.43		0.05

				6.00		-8.43		0.13																						6.00		-8.43		0.05																						6.00		-8.43		0.04

				7.00		-7.43		0.11																						7.00		-7.43		0.04																						7.00		-7.43		0.03

				8.00		-6.43		0.09																						8.00		-6.43		0.03																						8.00		-6.43		0.02

				9.00		-5.43		0.06																						9.00		-5.43		0.02																						9.00		-5.43		0.01

				10.00		-4.43		0.04																						10.00		-4.43		0.01																						10.00		-4.43		0.01

				11.00		-3.43		0.03																						11.00		-3.43		0.01																						11.00		-3.43		0.00

				12.00		-2.43		0.02																						12.00		-2.43		0.00																						12.00		-2.43		0.00

				13.00		-1.43		0.01																						13.00		-1.43		0.00																						13.00		-1.43		0.00

				14.00		-0.43		0.01																						14.00		-0.43		0.00																						14.00		-0.43		0.00

				15.00		0.57		0.00																						15.00		0.57																								15.00		0.57

				16.00		1.57		0.00																						16.00		1.57																								16.00		1.57

				17.00		2.57		0.00																						17.00		2.57																								17.00		2.57

				18.00		3.57		0.00																						18.00		3.57																								18.00		3.57

				19.00		4.57																								19.00		4.57																								19.00		4.57

				20.00		5.57																								20.00		5.57																								20.00		5.57

						SINR @ 
0.1%Pm-an		2.83																								SINR @ 
0.1%Pm-an		-0.73																								SINR @ 
0.1%Pm-an		-1.28														

						0.1%																										0.1%																										0.1%



PHICH Test case #2

LMMSE-MRC

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.26429999999999998	0.23080000000000001	0.19500000000000001	0.16350000000000001	0.13469999999999999	0.1094	8.5999999999999993E-2	6.1899999999999997E-2	4.2200000000000001E-2	3.0300000000000001E-2	2.1100000000000001E-2	1.1900000000000001E-2	5.7999999999999996E-3	3.5000000000000001E-3	2.2000000000000001E-3	1.1999999999999999E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #2

Type A CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.17319999999999999	0.1368	0.1014	7.4999999999999997E-2	5.45E-2	4.0099999999999997E-2	2.87E-2	1.84E-2	1.0699999999999999E-2	6.1000000000000004E-3	3.2000000000000002E-3	1.6999999999999999E-3	8.0000000000000004E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an



PHICH Test case #2

Type B CCIM receiver

Intel	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	0.1255	9.8100000000000007E-2	7.2900000000000006E-2	5.1700000000000003E-2	3.56E-2	2.6100000000000002E-2	1.8800000000000001E-2	1.15E-2	6.1999999999999998E-3	3.5000000000000001E-3	1.9E-3	1.1000000000000001E-3	5.9999999999999995E-4	Company 2	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 3	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 4	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 5	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 6	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 7	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	Company 8	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594374	-7.4344168361594356	-6.4344168361594356	-5.4344168361594356	-4.4344168361594356	-3.4344168361594356	-2.4344168361594356	-1.4344168361594356	-0.4344168361594356	0.5655831638405644	1.5655831638405644	2.5655831638405644	3.5655831638405644	4.56558316384056	5.56558316384056	SINR, [dB]



Pm-an





EPDCCH 1

		Test case EPDCCH #1: EPDCCH AL 2, Locolized

		No PDSCH interference, High INR

		Synchronous NW, Non-Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

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

				1.00		-13.43		0.82																						1.00		-13.43		0.43

				2.00		-12.43		0.75																						2.00		-12.43		0.33

				3.00		-11.43		0.66																						3.00		-11.43		0.24

				4.00		-10.43		0.58																						4.00		-10.43		0.18

				5.00		-9.43		0.50																						5.00		-9.43		0.13

				6.00		-8.43		0.42																						6.00		-8.43		0.10

				7.00		-7.43		0.35																						7.00		-7.43		0.07

				8.00		-6.43		0.27																						8.00		-6.43		0.04

				9.00		-5.43		0.21																						9.00		-5.43		0.03

				10.00		-4.43		0.15																						10.00		-4.43		0.02

				11.00		-3.43		0.11																						11.00		-3.43		0.01

				12.00		-2.43		0.08																						12.00		-2.43		0.01

				13.00		-1.43		0.05																						13.00		-1.43

				14.00		-0.43		0.04																						14.00		-0.43

				15.00		0.57		0.03																						15.00		0.57

				16.00		1.57		0.02																						16.00		1.57

				17.00		2.57		0.01																						17.00		2.57

				18.00		3.57		0.01																						18.00		3.57

				19.00		4.57																								19.00		4.57

						SINR @ 
1% Pm-dsg		2.79																								SINR @ 
1% Pm-dsg		-2.68														

						1%																										1%



EPDCCH Test case #1a

LMMSE-MRC

Intel	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	0.82310000000000005	0.74639999999999995	0.66469999999999996	0.58040000000000003	0.50070000000000003	0.42309999999999998	0.34639999999999999	0.27400000000000002	0.20619999999999999	0.14949999999999999	0.10829999999999999	7.7299999999999994E-2	5.4600000000000003E-2	3.7900000000000003E-2	2.5999999999999999E-2	1.7399999999999999E-2	1.11E-2	6.8999999999999999E-3	Company 2	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 3	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 4	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 5	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 6	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 7	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 8	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	SINR, [dB]



Pm-dsg



EPDCCHTest case #1a

Type A CCIM receiver

Intel	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	0.43459999999999999	0.32929999999999998	0.2422	0.17499999999999999	0.13200000000000001	9.8799999999999999E-2	6.7799999999999999E-2	4.4499999999999998E-2	3.0599999999999999E-2	2.1000000000000001E-2	1.3899999999999999E-2	8.9999999999999993E-3	Company 2	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 3	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 4	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 5	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 6	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 7	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	Company 8	-13.4344168361594	-12.4344168361594	-11.4344168361594	-10.4344168361594	-9.4344168361594001	-8.4344168361594001	-7.4344168361594001	-6.4344168361594001	-5.4344168361594001	-4.4344168361594001	-3.4344168361594001	-2.4344168361594001	-1.4344168361594001	-0.43441683615940002	0.56558316384060003	1.5655831638405999	2.5655831638405999	3.5655831638405999	4.5655831638405999	SINR, [dB]



Pm-dsg





EPDCCH 3

		Test case EPDCCH #3: EPDCCH AL 4, Distributed

		Full PDSCH interference model, High INR

		Synchronous NW, Colliding CRS pattern



				SNR, dB		SINR, dB		Baseline receiver																						SNR, dB		SINR, dB		Type A CCIM receiver

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

				0.00		-14.43		1.00																						0.00		-14.43		0.91

				1.00		-13.43		1.00																						1.00		-13.43		0.83

				2.00		-12.43		1.00																						2.00		-12.43		0.72

				3.00		-11.43		0.99																						3.00		-11.43		0.59

				4.00		-10.43		0.98																						4.00		-10.43		0.45

				5.00		-9.43		0.96																						5.00		-9.43		0.32

				6.00		-8.43		0.92																						6.00		-8.43		0.21

				7.00		-7.43		0.86																						7.00		-7.43		0.12

				8.00		-6.43		0.78																						8.00		-6.43		0.07

				9.00		-5.43		0.68																						9.00		-5.43		0.04

				10.00		-4.43		0.54																						10.00		-4.43		0.02

				11.00		-3.43		0.40																						11.00		-3.43		0.01

				12.00		-2.43		0.27																						12.00		-2.43

				13.00		-1.43		0.17																						13.00		-1.43

				14.00		-0.43		0.10																						14.00		-0.43

				15.00		0.57		0.06																						15.00		0.57

				16.00		1.57		0.03																						16.00		1.57

				17.00		2.57		0.01																						17.00		2.57

				18.00		3.57		0.00																						18.00		3.57

						SINR @ 
1% Pm-dsg		2.76																								SINR @ 
1% Pm-dsg		-3.80														

						1%																										1%



EPDCCH Test case #3

LMMSE-MRC

Intel	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	0.99980000000000002	0.99919999999999998	0.99770000000000003	0.9929	0.98309999999999997	0.9597	0.92100000000000004	0.86399999999999999	0.78480000000000005	0.67520000000000002	0.54449999999999998	0.3992	0.26600000000000001	0.1676	9.74E-2	5.5599999999999997E-2	2.9000000000000001E-2	1.26E-2	3.8999999999999998E-3	Company 2	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 3	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 4	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 5	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 6	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 7	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 8	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	SINR, [dB]



Pm-dsg



EPDCCHTest case #3

Type A CCIM receiver

Intel	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	0.9123	0.83260000000000001	0.72289999999999999	0.59019999999999995	0.44940000000000002	0.31919999999999998	0.20830000000000001	0.1234	6.5699999999999995E-2	3.6499999999999998E-2	1.8700000000000001E-2	7.0000000000000001E-3	Company 2	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 3	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 4	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 5	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 6	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 7	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	Company 8	-14.434416836159439	-13.434416836159439	-12.434416836159439	-11.434416836159439	-10.434416836159439	-9.4344168361594392	-8.4344168361594392	-7.4344168361594392	-6.4344168361594392	-5.4344168361594392	-4.4344168361594383	-3.4344168361594374	-2.4344168361594374	-1.4344168361594374	-0.43441683615943738	0.56558316384056262	1.5655831638405626	2.5655831638405626	3.56558316384056	SINR, [dB]



Pm-dsg






