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[bookmark: _Toc46155818][bookmark: _Toc46238371][bookmark: _Toc46239198][bookmark: _Toc46384199][bookmark: _Toc46480283][bookmark: _Toc51833621][bookmark: _Toc58504727][bookmark: _Toc68540470]5.9.2	Test System Uncertainty and Test Tolerance for FR2 testing
<Start of changes>
[bookmark: _Toc68540465]5.10	Feasibility of Defining Link Adaptation Absolute Physical Layer Requirements in RAN4

5.10.1	General
The purpose of this clause is to analyse whether it is feasible to define absolute physical layer throughput requirements under link adaptation in RAN4 using link-level simulation results based on the agreed set of simulation assumptions. As part of feasibility study, this clause will also conclude on test methodology which includes:
1) Alignment criteria for aligning the simulation results across companies and 
2) Methodology to define the final requirements, if it is found to be feasible to define such requirements in RAN4.
[bookmark: _Toc483502817]5.10.2	Test Methodology
[bookmark: _Toc46155815][bookmark: _Toc46238368][bookmark: _Toc46239195][bookmark: _Toc46384196][bookmark: _Toc46480280][bookmark: _Toc51833618][bookmark: _Toc58504724][bookmark: _Toc68540467][bookmark: _Hlk80611026]5.10.2.1	Simulation Alignment Criteria

The absolute throughput simulation results may vary among interested companies which is highly related to different implementation. In this section, the simulation alignment criteria for application layer data throughput performance is provided.
· When SNR span (Gspan) can be reached for the T% of maximum throughput, it can be believed the simulation results are aligned among the interested companies, where, 
· Maximum throughput is defined with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE.
· Gspan = Max (G) – Min (G), where G is the set of SNRs submitted by different companies to achieve T% of maximum throughput
· Gspan is based on simulation results from interested companies. Candidate option is Gspan = [2.5] dB.
5.10.2.2	Methodology for Requirements Definition
After aligning the simulation results based on simulation alignment criteria specified in clause 5.10.2.1, the absolute physical layer throughput requirements can be defined as T% of maximum throughput that needs to be achieved at (average SNR of impairments results to achieve T% of maximum throughput + X dB margin).
5.10.3	Simulation Assumptions
The simulation assumptions are captured in Table 5.10.3-1 for studying feasibility of defining link adaptation absolute physical layer requrements in RAN4.
Table 5.10.3-1: Simulation assumptions for Absolute Physical Layer Throughput alignment with link adaptation
	[bookmark: _Hlk80280917]Parameter
	Unit
	Test 1
	Test 2
	Test 3

	[bookmark: _Hlk80280884]Frequency range
	
	FR1
	FR1
	FR2

	Bandwidth
	MHz
	10
	40
	100

	Subcarrier spacing
	kHz
	15
	30
	120

	Duplex Mode
	
	FDD
	TDD
	TDD

	TDD Slot Configuration
	
	N/A
	7D1S2U
S:6D+4G+4U
	DDSU 
S:11D+3G+0U

	SNR 
	 dB
	0:2:20 
	0:2:20 
	0:2:16

	Propagation channel
	
	TDLA30-5
	TDLA30-5 
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2

	Beamforming Model
	
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4

	Receiver type 
	
	MMSE-IRC
	MMSE-IRC
	MMSE-IRC

	[bookmark: _Hlk80283772]PDSCH configuration 
	Mapping type
	
	Type A
	Type A
	Type A

	
	Starting symbol (S)
	
	2
	2
	2

	
	Length (L)
	
	12
	12
	12

	
	PRB bundling size
	
	2
	2
	2

	
	PRB bundling type
	
	Static
	Static
	Static

	
	VRB-to-PRB mapping interleaver bundle size
	
	Non-interleaved
	Non-interleaved
	Non-interleaved

	PDSCH DMRS configuration 
	DMRS Type
	
	Type 1
	Type 1
	Type 1

	
	Number of additional DMRS
	
	1
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1
	1
	1

	CSI measurement channels (Note 2)
	
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-1 
Rank 2: TBS.2-2
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-3
Rank 2: TBS.2-4 
	As specified in Table A.4-1 of TS 38.101-4:
Rank 1: TBS.1-1
Rank 2: TBS.1-2  

	[bookmark: _Hlk80280963]ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)
	Row 5, (4)
	Row 5, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9
	13

	
	CSI-RS
periodicity and offset
	slot
	5/1 
	10/1
	8/1

	NZP CSI-RS for CSI acquisition


	CSI-RS resource Type
	
	Periodic
	Periodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3 (6)
	Row 3 (6)
	Row 3 (6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1
	Not configured

	ReportConfigType
	
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8 
	16
	8

	csi-ReportingBand
	
	1111111
	1111111
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured
	Not configured
	Not configured

	Aperiodic Report Slot Offset
	
	5
	9
	7

	CSI request
	
	[bookmark: OLE_LINK59]1 in slots i, where mod(i, 5) = 0, otherwise it is equal to 0
	1 in slots i, where mod(i, 10) = 0, otherwise it is equal to 0
	[bookmark: OLE_LINK58]1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1
	1
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	[bookmark: _Hlk80281625]Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	Not configured 
	Not configured 
	Not configured 

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	6
	5.5
	1.375

	Maximum number of HARQ transmission
	
	1
	1
	1

	Test metric
	
	T% of max throughput at target SNR.

	Note 1: Other common test parameters are defined in Section 6.1.2 of 38.101-4 for Tests 1 and 2 and Section 8.1.2 of 38.101-4 for Test 3.
Note 2: PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement (for Test 3 only).



[bookmark: _Toc46155814][bookmark: _Toc46238367][bookmark: _Toc46239194][bookmark: _Toc46384195][bookmark: _Toc46480279][bookmark: _Toc51833617][bookmark: _Toc58504723][bookmark: _Toc68540466]5.10.4	Simulation Results
In this section link level simulation results from different companies are collected. The simulation results are prepared based on simulation assumptions from Section 5.10.3.
The detailed simulation results for different metrics (Absolute Physical Layer Throughput, RI and CQI statistics and BLER) from different companies are provided in the attached excel file:


Table 5.10.4-1 provides the information about the average SNR and SNR span of simulations results from different companies. The SNR span is measured on different percentage level on maximum achievable throughput. The maximum achievable throughput is calculated under assumption of Rank 2 transmission and MCS corresponding to the highest CQI (i.e. 15).
Table 5.10.4-1: SNR span in dB of simulation results
	
	FR1 FDD
	FR1 TDD
	FR2

	
	2 Rx UE
	4 Rx UE
	2 Rx UE
	4 Rx UE
	2 Rx UE

	% of Max T-put
	Avg
	Span
	Avg
	Span
	Avg
	Span
	Avg
	Span
	Avg
	Span

	10
	3.8
	0.8
	1.3
	1.2
	4.0
	0.8
	1.1
	1.8
	1.6
	1.8

	15
	7.1
	1.3
	4.3
	2.7
	7.3
	1.4
	4.1
	2.2
	4.4
	2.1

	20
	10.1
	1.5
	6.3
	2.0
	10.4
	1.5
	6.1
	2.0
	7.0
	2.7

	25
	12.8
	2.0
	8.0
	1.5
	13.3
	1.9
	7.8
	1.8
	9.5
	2.8

	30
	15.3
	2.3
	9.6
	1.2
	15.9
	1.9
	9.5
	1.5
	11.6
	2.6

	35
	17.5
	2.5
	11.3
	1.2
	18.0
	1.9
	11.1
	1.1
	13.6
	2.4

	40
	19.5
	2.4
	12.9
	1.5
	20.0
	2.0
	12.8
	1.2
	15.4
	2.0

	45
	
	
	14.5
	1.3
	
	
	14.4
	1.4
	
	

	50
	
	
	16.0
	0.9
	
	
	16.0
	1.5
	
	

	55
	
	
	17.5
	1.7
	
	
	17.7
	1.7
	
	

	60
	
	
	18.8
	1.1
	
	
	19.0
	1.3
	
	



5.10.5	Summary
The feasibility of defining absolute physical layer throughput requirements under link adaptation in RAN4 has been evaluated. Based on the simulation alignment criteria defined in clause 5.10.2.1 and link level simulation results in clause 5.10.4 under the simulation assumptions listed in clause 5.10.3, it can be concluded that it is feasible to define the absolute physical layer throughput requirements under link adaptation in RAN4, and corresponding requirements shall be defined and specified afterwards using the methodology defined in clause 5.10.2.2.

<End of changes>
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3GPP TSG-RAN WG4 Meeting RAN4#100-e                                                       	                R4-2113123 
E-meeting, 16 August – 27 August, 2021

Agenda Item:	    10.7.1
Source: 	    Intel Corporation
Title: 	    Summary of simulation results for NR UE Application Layer Data Throughput 	    Performance
Document for:      Information
 
Introduction
This contribution is summarized simulation results for NR UE Application Layer Data Throughput Performance. 
 
Simulation assumptions are based on [1].   

Reference 
[1] R4-2108102 “WF on 5G NR UE Application Layer Data Throughput Performance”, Qualcomm, RAN4 #99-e, May 2021.



FR1 FDD 2x2

				Throughput statistics (T-put vs SNR), [Mbps]

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		0		3.28				3.12		3.49		3.89						3.4		22%

		2		4.60		5.08		4.73		4.94		5.48		5.04				5.0		18%

		4		6.21		6.95		6.67		6.52		6.54		6.83				6.6		11%

		6		7.95		8.92		8.80		8.08		9.07		8.74				8.6		13%

		8		9.88		11.00		10.73		9.82		11.25		10.79				10.6		14%

		10		12.16		13.38		12.94		11.85		13.45		13.10				12.8		13%

		12		14.35		15.92		15.26		13.94		15.89		15.72				15.2		13%

		14		17.01		18.51		17.53		15.91		17.68		18.37				17.5		15%

		16		19.67		21.62		20.30		18.23		21.89		21.12				20.5		18%

		18		22.42		24.36		22.86		20.92		24.35		24.37				23.2		15%

		20		24.80		26.54		25.76		24.03		28.22		27.95				26.2		16%

		22								27.12								27.1		0%

		24								29.92								29.9		0%

		26								32.80								32.8		0%

		28								36.44								36.4		0%

		30								40.44								40.4		0%

		Maximum throughput				64.54

				Throughput statistics (SNR vs % of max T-put), [dB]

		Tput		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		10%		4.3		3.5		3.8		3.9		3.8		3.6				3.8		0.8

		15%		7.8		6.7		6.9		7.8		6.6		6.9				7.1		1.3

		20%		10.7		9.6		10.0		11.0		9.5		9.8				10.1		1.5

		25%		13.3		12.2		12.8		14.2		12.3		12.3				12.8		2.0

		30%		15.8		14.5		15.3		16.8		14.8		14.7				15.3		2.3

		35%		18.1		16.7		17.8		19.1		16.6		16.9				17.5		2.5

		40%				19.3				21.2		18.8		18.8				19.5		2.4

		45%								23.4								23.4		0.0

		50%								25.6								25.6		0.0

		55%								27.5								27.5		0.0

		60%								29.1								29.1		0.0

		65%																ERROR:#DIV/0!		0.0

		70%																ERROR:#DIV/0!		0.0

		75%																ERROR:#DIV/0!		0.0

		80%																ERROR:#DIV/0!		0.0

		85%																ERROR:#DIV/0!		0.0

		90%																ERROR:#DIV/0!		0.0

				BLER statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		0		0.23				0.03		0.17		0.00						0.11		0.23

		2		0.13		0.12		0.04		0.20		0.01		0.07				0.10		0.19

		4		0.08		0.11		0.07		0.20		0.01		0.07				0.09		0.19

		6		0.08		0.11		0.08		0.20		0.01		0.07				0.09		0.19

		8		0.09		0.09		0.08		0.19		0.01		0.06				0.09		0.18

		10		0.10		0.09		0.09		0.16		0.01		0.05				0.08		0.15

		12		0.10		0.11		0.10		0.12		0.01		0.05				0.08		0.11

		14		0.11		0.11		0.12		0.09		0.02		0.05				0.08		0.10

		16		0.12		0.11		0.11		0.07		0.03		0.05				0.08		0.09

		18		0.13		0.14		0.12		0.06		0.04		0.05				0.09		0.10

		20		0.16		0.19		0.12		0.07		0.06		0.05				0.11		0.13

		22								0.09								0.09		0.00

		24								0.12								0.12		0.00

		26								0.14								0.14		0.00

		28								0.13								0.13		0.00

		30								0.10								0.10		0.00

				RI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		1				1		1		1						1		0

		2		1		1		1		1		1		1				1		0

		4		1		1		1		1		1		1				1		0

		6		1		1		1		1		1		1				1		0

		8		1		1		1		1		1		1				1		0

		10		1		1		1		1		1		1				1		0

		12		1		1		1		1		1		1				1		0

		14		2		2		1		1		1		1				1		1

		16		2		2		1		2		2		1				2		1

		18		2		2		1		2		2		2				2		1

		20		2		2		2		2		2		2				2		0

		22								2								2		0

		24								2								2		0

		26								2								2		0

		28								2								2		0

		30								2								2		0

				CQI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		3				2		3		2						3		1

		2		4		4		3		4		3		4				4		1

		4		4		5		4		5		4		4				4		1

		6		5		6		6		6		5		5				6		1

		8		6		6		6		7		6		6				6		1

		10		8		7		8		8		7		7				8		1

		12		8		7		8.5		9		8		8				8		2

		14		6		7		10		9		9		9				9		4

		16		6		7		11		6		6		10				7		5

		18		8		8		11		6		7		8				8		5

		20		9		9		8		8		8		9				9		1

		22								8								8		0

		24								9								9		0

		26								10								10		0

		28								11								11		0

		30								11								11		0



Throughput statistics, [Mbps]



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.28	4.5999999999999996	6.21	7.95	9.8800000000000008	12.16	14.35	17.010000000000002	19.670000000000002	22.42	24.8	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.0759999999999996	6.9509999999999996	8.9169999999999998	11.003	13.38	15.917999999999999	18.510000000000002	21.614999999999998	24.356999999999999	26.541	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.12	4.7300000000000004	6.67	8.8000000000000007	10.73	12.94	15.26	17.53	20.3	22.86	25.76	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.49132	4.9426100000000002	6.5184199999999999	8.0752400000000009	9.8203399999999998	11.8466	13.9421	15.9099	18.226700000000001	20.916499999999999	24.028300000000002	27.118300000000001	29.923100000000002	32.795499999999997	36.440100000000001	40.441899999999997	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.89	5.48	6.54	9.07	11.25	13.45	15.89	17.68	21.89	24.35	28.22	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.0438000000000001	6.8323	8.7445000000000004	10.7948	13.1014	15.720599999999999	18.3657	21.122599999999998	24.366800000000001	27.949400000000001	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







BLER statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.23400000000000001	0.13	0.08	7.9000000000000001E-2	8.8999999999999996E-2	9.9000000000000005E-2	0.1	0.106	0.11700000000000001	0.13	0.16200000000000001	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.11700000000000001	0.109	0.107	8.5000000000000006E-2	9.0999999999999998E-2	0.106	0.114	0.114	0.13800000000000001	0.185	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.49E-2	4.3299999999999998E-2	6.9199999999999998E-2	8.1600000000000006E-2	8.3699999999999997E-2	9.2899999999999996E-2	9.9099999999999994E-2	0.1157	0.1086	0.1177	0.11849999999999999	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.16824	0.19792000000000001	0.20039000000000001	0.20215	0.19042000000000001	0.15981000000000001	0.12271	9.2424000000000006E-2	6.9625000000000006E-2	6.3664999999999999E-2	6.8729999999999999E-2	8.9885000000000007E-2	0.11776	0.13761999999999999	0.12923999999999999	0.10342999999999999	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.0000000000000001E-3	0.01	0.01	0.01	0.01	0.01	0.01	0.02	0.03	0.04	0.06	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	7.3599999999999999E-2	6.9199999999999998E-2	6.6400000000000001E-2	5.7299999999999997E-2	5.2200000000000003E-2	4.8399999999999999E-2	4.6300000000000001E-2	4.7899999999999998E-2	5.0500000000000003E-2	5.3499999999999999E-2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







RI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	2	2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	2	2	2	2	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	1	1	2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	2	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







CQI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	4	4	5	6	8	8	6	6	8	9	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	5	6	6	7	7	7	7	8	9	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	2	3	4	6	6	8	8.5	10	11	11	8	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	4	5	6	7	8	9	9	6	6	8	8	9	10	11	11	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	2	3	4	5	6	7	8	9	6	7	8	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	4	5	6	7	8	9	10	8	9	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	









FR1 FDD 2x4

				Throughput statistics (T-put vs SNR), [Mbps]

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Avarge		Span

		0		5.88		3.91		6.51		5.27		5.65						5.4		48%

		2		7.56		6.65		8.58		6.61		7.94		7.74				7.5		26%

		4		9.98		7.07		10.64		8.05		9.61		9.83				9.2		39%

		6		13.11		10.06		13.52		10.62		14.24		12.83				12.4		34%

		8		16.53		14.10		17.08		14.16		17.03		16.54				15.9		19%

		10		20.24		19.80		20.65		18.61		21.25		20.26				20.1		13%

		12		23.75		23.45		24.40		23.11		25.60		24.10				24.1		10%

		14		27.74		26.34		28.66		27.75		29.19		28.55				28.0		10%

		16		31.64		30.94		32.63		32.46		33.03		33.20				32.3		7%

		18		34.49		36.43		37.06		36.86		37.32		37.95				36.7		9%

		20		37.43		39.53		41.93		41.29		41.49		42.58				40.7		13%

		22								45.29								45.3		0%

		24								48.18								48.2		0%

		26								50.80								50.8		0%

		28								52.87								52.9		0%

		30								53.72								53.7		0%

		Maximum throughput				64.54

				Throughput statistics (SNR vs % of max T-put), [dB]

		Tput		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		10%		0.7		1.9				1.8		0.7						1.3		1.2

		15%		3.8		5.7		3.1		5.3		4.0		3.9				4.3		2.7

		20%		5.9		7.4		5.6		7.3		5.4		6.0				6.3		2.0

		25%		7.8		8.7		7.5		8.9		7.4		7.8				8.0		1.5

		30%		9.5		9.8		9.3		10.3		9.1		9.5				9.6		1.2

		35%		11.3		11.5		11.0		11.8		10.6		11.2				11.3		1.2

		40%		13.0		13.6		12.7		13.2		12.1		12.8				12.9		1.5

		45%		14.7		15.2		14.2		14.5		13.9		14.2				14.5		1.3

		50%		16.4		16.5		15.8		15.9		15.6		15.6				16.0		0.9

		55%		18.7		17.7		17.3		17.4		17.1		17.0				17.5		1.7

		60%				19.5		18.7		18.8		18.7		18.3				18.8		1.1

		65%								20.3				19.7				20.0		0.6

		70%								21.9								21.9		0.0

		75%								24.2								24.2		0.0

		80%								26.8								26.8		0.0

		85%																ERROR:#DIV/0!		0.0

		90%																ERROR:#DIV/0!		0.0

				BLER statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		0		0.05		0.48		0.09		0.32		0.11						0.21		0.43

		2		0.09		0.23		0.09		0.31		0.09		0.11				0.15		0.22

		4		0.12		0.38		0.06		0.26		0.14		0.10				0.18		0.32

		6		0.11		0.36		0.08		0.15		0.11		0.09				0.15		0.28

		8		0.10		0.28		0.05		0.06		0.06		0.08				0.10		0.23

		10		0.06		0.15		0.05		0.02		0.05		0.07				0.07		0.13

		12		0.07		0.15		0.05		0.01		0.05		0.06				0.07		0.14

		14		0.08		0.19		0.04		0.01		0.06		0.06				0.07		0.18

		16		0.09		0.18		0.05		0.02		0.05		0.06				0.08		0.17

		18		0.13		0.16		0.07		0.03		0.03		0.07				0.08		0.13

		20		0.16		0.18		0.06		0.03		0.01		0.07				0.09		0.17

		22								0.01								0.01		0.00

		24								0.00								0.00		0.00

		26								0.00								0.00		0.00

		28								0.00								0.00		0.00

		30								0.00								0.00		0.00

				RI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		1		1		1		1		1						1		0

		2		1		2		1		1		1		1				1		1

		4		2		2		2		1		2		1				2		1

		6		2		2		2		1		2		1				2		1

		8		2		2		2		2		2		2				2		0

		10		2		2		2		2		2		2				2		0

		12		2		2		2		2		2		2				2		0

		14		2		2		2		2		2		2				2		0

		16		2		2		2		2		2		2				2		0

		18		2		2		2		2		2		2				2		0

		20		2		2		2		2		2		2				2		0

		22								2								2		0

		24								2								2		0

		26								2								2		0

		28								2								2		0

		30								2								2		0

				CQI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		3		4		4		5		4						4		2

		2		5		3		6		6		5		5				5		3

		4		4		4		4		7		4		6				4		3

		6		5		5		5		8		5		7				5		3

		8		6		6		6		4		6		5				6		2

		10		6		6		7		6		7		6				6		1

		12		8		8		8		7		8		7				8		1

		14		9		8		8		8		9		8				8		1

		16		10		9		9		9		10		9				9		1

		18		10		10		11		10		11		10				10		1

		20		12		11		12		11		11		11				11		1

		22								12								12		0

		24								12								12		0

		26								12								12		0

		28								13								13		0

		30								13								13		0



Throughput statistics, [Mbps]



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.88	7.56	9.98	13.11	16.53	20.239999999999998	23.75	27.74	31.64	34.49	37.43	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.91	6.649	7.0670000000000002	10.055999999999999	14.101000000000001	19.795000000000002	23.448	26.335999999999999	30.943999999999999	36.427	39.527000000000001	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	6.51	8.58	10.64	13.52	17.079999999999998	20.65	24.4	28.66	32.630000000000003	37.06	41.93	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.2729299999999997	6.6118699999999997	8.0516100000000002	10.6221	14.1617	18.607700000000001	23.109500000000001	27.7484	32.4589	36.862400000000001	41.289000000000001	45.288800000000002	48.178600000000003	50.803800000000003	52.873899999999999	53.722000000000001	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.6456	7.9367999999999999	9.6119000000000003	14.238799999999999	17.034400000000002	21.2455	25.600300000000001	29.192399999999999	33.031500000000001	37.320399999999999	41.490299999999998	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	7.7374999999999998	9.8348999999999993	12.8338	16.543500000000002	20.2592	24.1035	28.5456	33.200299999999999	37.954099999999997	42.576599999999999	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







BLER statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.2999999999999999E-2	8.5999999999999993E-2	0.12	0.107	9.6000000000000002E-2	6.4000000000000001E-2	7.2999999999999995E-2	7.9000000000000001E-2	9.2999999999999999E-2	0.13200000000000001	0.159	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.48	0.23300000000000001	0.38100000000000001	0.35599999999999998	0.27800000000000002	0.14899999999999999	0.152	0.193	0.184	0.155	0.18099999999999999	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	8.7319999999999995E-2	8.7510000000000004E-2	6.0769999999999998E-2	7.5420000000000001E-2	5.0099999999999999E-2	5.2470000000000003E-2	4.897E-2	4.0160000000000001E-2	5.4059999999999997E-2	6.6830000000000001E-2	6.2219999999999998E-2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.32391999999999999	0.30519000000000002	0.26349	0.1502	5.6204999999999998E-2	1.5758000000000001E-2	1.0231000000000001E-2	1.3117E-2	1.6161999999999999E-2	2.6391999999999999E-2	2.7504000000000001E-2	1.3174999999999999E-2	3.2468000000000002E-3	8.6580000000000001E-4	4.3290000000000001E-5	1.4430000000000001E-5	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.1085	8.5699999999999998E-2	0.1419	0.10539999999999999	5.91E-2	4.5900000000000003E-2	5.4300000000000001E-2	6.3399999999999998E-2	5.2999999999999999E-2	3.1199999999999999E-2	1.32E-2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.1072	0.1023	9.1600000000000001E-2	8.2500000000000004E-2	6.8500000000000005E-2	6.2199999999999998E-2	5.7299999999999997E-2	5.9400000000000001E-2	6.5799999999999997E-2	6.8500000000000005E-2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







RI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	2	2	2	2	2	2	2	2	2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	2	2	2	2	2	2	2	2	2	2	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	2	2	2	2	2	2	2	2	2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	2	2	2	2	2	2	2	2	2	2	2	2	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	2	2	2	2	2	2	2	2	2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	2	2	2	2	2	2	2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







CQI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	5	4	5	6	6	8	9	10	10	12	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	3	4	5	6	6	8	8	9	10	11	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	6	4	5	6	7	8	8	9	11	12	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	6	7	8	4	6	7	8	9	10	11	12	12	12	13	13	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	5	4	5	6	7	8	9	10	11	11	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	6	7	5	6	7	8	9	10	11	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	









FR1 TDD 2x2

				Throughput statistics (T-put vs SNR), [Mbps]

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Avarge		Span

		0		10.64				9.25		10.67		11.87						10.6		25%

		2		14.35		14.94		14.67		15.12		15.94		15.65				15.1		10%

		4		19.67		20.42		21.98		20.08		22.15		21.18				20.9		12%

		6		25.37		26.30		28.86		25.01		28.39		27.36				26.9		14%

		8		32.49		33.52		35.44		30.78		34.74		33.63				33.4		14%

		10		39.52		41.08		42.54		37.50		40.48		40.45				40.3		13%

		12		46.93		48.73		49.42		43.94		46.85		48.43				47.4		12%

		14		53.68		56.20		56.53		49.70		53.95		56.90				54.5		13%

		16		62.23		65.27		63.65		56.71		63.62		65.22				62.8		14%

		18		71.63		74.58		73.07		65.79		74.07		76.39				72.6		15%

		20		82.65		81.98		83.40		76.74		83.73		87.21				82.6		13%

		22								87.34								87.3		0%

		24								95.27								95.3		0%

		26								102.07								102.1		0%

		28								111.22								111.2		0%

		30								124.41								124.4		0%

		Maximum throughput				207.43

				Throughput statistics (SNR vs % of max T-put), [dB]

		Tput		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		10%		4.4		4.1		3.7		4.3		3.5		3.8				4.0		0.8

		15%		7.6		7.3		6.7		8.1		6.9		7.2				7.3		1.4

		20%		10.5		10.1		9.7		11.2		10.3		10.3				10.4		1.5

		25%		13.5		12.8		12.7		14.6		13.4		12.8				13.3		1.9

		30%		16.0		15.3		15.6		17.2		15.7		15.3				15.9		1.9

		35%		18.2		17.6		17.9		19.2		17.7		17.3				18.0		1.9

		40%						19.9		21.2		19.8		19.2				20.0		2.0

		45%								23.5								23.5		0.0

		50%								26.4								26.4		0.0

		55%								28.4								28.4		0.0

		60%																ERROR:#DIV/0!		0.0

		65%																ERROR:#DIV/0!		0.0

		70%																ERROR:#DIV/0!		0.0

		75%																ERROR:#DIV/0!		0.0

		80%																ERROR:#DIV/0!		0.0

		85%																ERROR:#DIV/0!		0.0

		90%																ERROR:#DIV/0!		0.0

				BLER statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		0		0.16				0.01		0.17		0.26						0.15		0.25

		2		0.15		0.07		0.02		0.22		0.28		0.06				0.13		0.26

		4		0.16		0.08		0.04		0.22		0.26		0.06				0.14		0.21

		6		0.15		0.09		0.04		0.21		0.23		0.06				0.13		0.19

		8		0.09		0.05		0.05		0.20		0.20		0.06				0.11		0.15

		10		0.05		0.05		0.05		0.15		0.22		0.05				0.10		0.17

		12		0.05		0.08		0.05		0.12		0.24		0.05				0.09		0.19

		14		0.06		0.11		0.06		0.08		0.25		0.05				0.10		0.20

		16		0.05		0.12		0.08		0.05		0.24		0.05				0.10		0.19

		18		0.02		0.12		0.08		0.04		0.24		0.05				0.09		0.22

		20		0.01		0.17		0.06		0.04		0.25		0.06				0.10		0.24

		22								0.06								0.06		0.00

		24								0.10								0.10		0.00

		26								0.14								0.14		0.00

		28								0.15								0.15		0.00

		30								0.13								0.13		0.00

				RI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		1				1		1		1						1		0

		2		1		1		1		1		1		1				1		0

		4		1		1		1		1		1		1				1		0

		6		1		1		1		1		1		1				1		0

		8		1		1		1		1		1		1				1		0

		10		1		1		1		1		1		1				1		0

		12		1		1		1		1		1		1				1		0

		14		2		2		1		1		1		1				1		1

		16		2		2		2		2		2		2				2		0

		18		2		2		2		2		2		2				2		0

		20		2		2		2		2		2		2				2		0

		22								2								2		0

		24								2								2		0

		26								2								2		0

		28								2								2		0

		30								2								2		0

				CQI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		3				2.5		3		3						3		1

		2		4		3		3		4		4		3				4		1

		4		4		4		5		5		5		4				5		1

		6		6		5		6		6		6		5				6		1

		8		6		6		7		7		7		6				7		1

		10		7		7		8		8		8		7				8		1

		12		8		7		9		9		9		8				9		2

		14		6		6		10		9		9		9				9		4

		16		6		7		7		5		7		7				7		2

		18		7		8		8		6		8		7				8		2

		20		8		8		8.5		7		8		8				8		2

		22								8								8		0

		24								9								9		0

		26								10								10		0

		28								11								11		0

		30								11								11		0



Throughput statistics, [Mbps]



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	10.64	14.35	19.670000000000002	25.37	32.49	39.520000000000003	46.93	53.68	62.23	71.63	82.65	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	14.943	20.422999999999998	26.300999999999998	33.521999999999998	41.082999999999998	48.725999999999999	56.203000000000003	65.272000000000006	74.578000000000003	81.980999999999995	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	9.25	14.67	21.98	28.86	35.44	42.54	49.42	56.53	63.65	73.069999999999993	83.4	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	10.667820000000001	15.116160000000001	20.076560000000001	25.01341	30.77844	37.500860000000003	43.937919999999998	49.69538	56.709380000000003	65.792119999999997	76.743859999999998	87.343289999999996	95.27449	102.0667	111.2248	124.4098	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	11.8742	15.936	22.154399999999999	28.385400000000001	34.739800000000002	40.4833	46.847799999999999	53.945500000000003	63.624299999999998	74.0672	83.7346	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	15.6525	21.175899999999999	27.36	33.632899999999999	40.453699999999998	48.431399999999996	56.8996	65.221400000000003	76.391800000000003	87.208699999999993	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







BLER statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.16200000000000001	0.154	0.158	0.14799999999999999	8.5999999999999993E-2	4.8000000000000001E-2	4.7E-2	6.0999999999999999E-2	4.4999999999999998E-2	2.1999999999999999E-2	1.0999999999999999E-2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	6.9000000000000006E-2	0.08	8.5999999999999993E-2	5.3999999999999999E-2	5.1999999999999998E-2	7.5999999999999998E-2	0.107	0.11700000000000001	0.123	0.16500000000000001	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.5900000000000004E-3	2.189E-2	4.2849999999999999E-2	4.283E-2	4.6679999999999999E-2	4.854E-2	4.5359999999999998E-2	6.0690000000000001E-2	7.6100000000000001E-2	7.5630000000000003E-2	5.9339999999999997E-2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.16503000000000001	0.21707000000000001	0.21632999999999999	0.21423	0.19594	0.15412000000000001	0.11586	8.0982999999999999E-2	5.1150000000000001E-2	3.6214999999999997E-2	3.8775999999999998E-2	5.7421E-2	9.9722000000000005E-2	0.14144999999999999	0.15476999999999999	0.12515999999999999	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.25719999999999998	0.28160000000000002	0.25669999999999998	0.22850000000000001	0.19500000000000001	0.2177	0.23569999999999999	0.24610000000000001	0.23980000000000001	0.24049999999999999	0.25080000000000002	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.6300000000000003E-2	6.0600000000000001E-2	6.4799999999999996E-2	5.79E-2	5.2999999999999999E-2	4.8899999999999999E-2	4.6100000000000002E-2	4.6199999999999998E-2	4.8500000000000001E-2	5.5100000000000003E-2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







RI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	2	2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	2	2	2	2	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	2	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







CQI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	4	4	6	6	7	8	6	6	7	8	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	4	5	6	7	7	6	7	8	8	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	2.5	3	5	6	7	8	9	10	7	8	8.5	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	4	5	6	7	8	9	9	5	6	7	8	9	10	11	11	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	4	5	6	7	8	9	9	7	8	8	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	4	5	6	7	8	9	7	7	8	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	









FR1 TDD 2x4

				Throughput statistics (T-put vs SNR), [Mbps]

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Avarge		Span

		0		17.77		16.36		22.00		16.67		20.25						18.6		30%

		2		23.37		23.59		27.03		20.91		26.78		25.04				24.5		25%

		4		30.78		27.68		33.78		25.34		32.51		31.40				30.2		28%

		6		42.18		39.18		44.39		33.80		44.83		40.80				40.9		27%

		8		53.39		52.16		56.34		44.68		57.06		53.13				52.8		23%

		10		64.89		66.27		68.26		59.17		68.75		65.23				65.4		15%

		12		75.43		78.43		81.50		74.26		80.89		78.08				78.1		9%

		14		86.36		93.29		95.19		88.93		90.66		92.42				91.1		10%

		16		98.80		107.74		108.61		103.06		100.61		106.71				104.3		9%

		18		111.15		115.81		121.06		116.26		111.96		120.62				116.1		9%

		20		120.65		122.80		132.83		130.09		125.76		134.57				127.8		11%

		22								143.73								143.7		0%

		24								151.05								151.1		0%

		26								159.17								159.2		0%

		28								167.89								167.9		0%

		30								171.85								171.8		0%

		Maximum throughput				207.43

				Throughput statistics (SNR vs % of max T-put), [dB]

		Tput		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		10%		1.1		1.2				1.9		0.1						1.1		1.8

		15%		4.1		4.6		3.2		5.4		3.5		3.9				4.1		2.2

		20%		5.9		6.4		5.5		7.4		5.5		6.1				6.1		2.0

		25%		7.7		8.0		7.2		9.0		7.1		7.8				7.8		1.8

		30%		9.5		9.4		9.0		10.4		8.9		9.5				9.5		1.5

		35%		11.5		11.0		10.7		11.8		10.6		11.1				11.1		1.1

		40%		13.4		12.6		12.2		13.2		12.4		12.7				12.8		1.2

		45%		15.1		14.0		13.7		14.6		14.5		14.1				14.4		1.4

		50%		16.8		15.4		15.3		16.1		16.5		15.6				16.0		1.5

		55%		18.6		17.6		16.9		17.7		18.3		17.1				17.7		1.7

		60%						18.6		19.2		19.8		18.6				19.0		1.3

		65%								20.7								20.7		0.0

		70%								22.4								22.4		0.0

		75%								25.1								25.1		0.0

		80%								27.6								27.6		0.0

		85%																ERROR:#DIV/0!		0.0

		90%																ERROR:#DIV/0!		0.0

				BLER statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		0		0.08		0.23		0.05		0.33		0.13						0.16		0.28

		2		0.04		0.12		0.04		0.31		0.19		0.07				0.13		0.27

		4		0.04		0.14		0.02		0.27		0.22		0.07				0.13		0.25

		6		0.07		0.17		0.02		0.14		0.18		0.06				0.11		0.16

		8		0.06		0.12		0.01		0.04		0.14		0.06				0.07		0.13

		10		0.01		0.08		0.02		0.01		0.07		0.06				0.04		0.07

		12		0.00		0.07		0.01		0.00		0.09		0.05				0.04		0.09

		14		0.00		0.07		0.01		0.00		0.11		0.05				0.04		0.11

		16		0.00		0.07		0.03		0.01		0.15		0.05				0.05		0.14

		18		0.06		0.13		0.06		0.03		0.14		0.05				0.08		0.12

		20		0.11		0.18		0.08		0.04		0.09		0.06				0.09		0.14

		22								0.01								0.01		0.00

		24								0.00								0.00		0.00

		26								0.00								0.00		0.00

		28								0.00								0.00		0.00

		30																ERROR:#DIV/0!		0.00

				RI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		1		1		1		1		1						1		0

		2		2		2		1		1		1		1				1		1

		4		2		2		2		1		2		1				2		1

		6		2		2		2		1		2		1				2		1

		8		2		2		2		2		2		2				2		0

		10		2		2		2		2		2		2				2		0

		12		2		2		2		2		2		2				2		0

		14		2		2		2		2		2		2				2		0

		16		2		2		2		2		2		2				2		0

		18		2		2		2		2		2		2				2		0

		20		2		2		2		2		2		2				2		0

		22								2								2		0

		24								2								2		0

		26								2								2		0

		28								2								2		0

		30								2								2		0

				CQI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		4		3		4		5		4						4		2

		2		3		3		5		6		5		5				5		3

		4		3		3		3		7		4		6				4		4

		6		5		4		4		8		5		7				5		4

		8		5		5		5		4		6		5				5		2

		10		6		6		6		6		6		6				6		0

		12		7		7		7		7		8		7				7		1

		14		8		8		8		8		9		8				8		1

		16		8		9		9		9		10		9				9		2

		18		10		10		10		10		11		10				10		1

		20		11		11		11		11		11		11				11		0

		22								11								11		0

		24								12								12		0

		26								12								12		0

		28								13								13		0

		30								13								13		0



Throughput statistics, [Mbps]



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	17.77	23.37	30.78	42.18	53.39	64.89	75.430000000000007	86.36	98.8	111.15	120.65	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	16.356000000000002	23.588999999999999	27.681000000000001	39.177999999999997	52.158000000000001	66.266999999999996	78.426000000000002	93.292000000000002	107.73699999999999	115.809	122.8	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	22	27.03	33.78	44.39	56.34	68.260000000000005	81.5	95.19	108.61	121.06	132.83000000000001	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	16.66592	20.90793	25.339210000000001	33.798400000000001	44.67971	59.169759999999997	74.259420000000006	88.928870000000003	103.0612	116.25660000000001	130.09119999999999	143.7302	151.05199999999999	159.17070000000001	167.88640000000001	171.84989999999999	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	20.254300000000001	26.781400000000001	32.512799999999999	44.831299999999999	57.058399999999999	68.751199999999997	80.891300000000001	90.664000000000001	100.60899999999999	111.956	125.758	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	25.043800000000001	31.402000000000001	40.797600000000003	53.1297	65.233099999999993	78.077500000000001	92.416700000000006	106.7137	120.61499999999999	134.56899999999999	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







BLER statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	7.8E-2	4.2999999999999997E-2	0.04	7.3999999999999996E-2	6.0999999999999999E-2	1.2999999999999999E-2	3.0000000000000001E-3	1E-3	3.0000000000000001E-3	6.4000000000000001E-2	0.112	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.22900000000000001	0.121	0.14399999999999999	0.16900000000000001	0.122	7.8E-2	7.0999999999999994E-2	6.7000000000000004E-2	7.0999999999999994E-2	0.129	0.17899999999999999	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.2159999999999998E-2	3.551E-2	2.1520000000000001E-2	2.0590000000000001E-2	1.4540000000000001E-2	1.6549999999999999E-2	1.197E-2	1.014E-2	3.3070000000000002E-2	6.2030000000000002E-2	8.0829999999999999E-2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.32797999999999999	0.30847999999999998	0.27407999999999999	0.13553000000000001	4.1038999999999999E-2	7.9035000000000008E-3	4.3598999999999999E-3	4.7866000000000002E-3	7.0130000000000001E-3	2.6438E-2	3.9331999999999999E-2	1.0965000000000001E-2	7.9776999999999995E-4	2.9684999999999998E-4	1.1132E-4	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.1343	0.19209999999999999	0.2172	0.17580000000000001	0.1426	7.2700000000000001E-2	9.1200000000000003E-2	0.1115	0.14580000000000001	0.14430000000000001	8.9599999999999999E-2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	7.0499999999999993E-2	6.7799999999999999E-2	6.3799999999999996E-2	6.13E-2	5.8299999999999998E-2	4.5100000000000001E-2	4.5499999999999999E-2	4.6800000000000001E-2	5.0900000000000001E-2	5.57E-2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







RI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	2	2	2	2	2	2	2	2	2	2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	2	2	2	2	2	2	2	2	2	2	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	2	2	2	2	2	2	2	2	2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	2	2	2	2	2	2	2	2	2	2	2	2	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	2	2	2	2	2	2	2	2	2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	2	2	2	2	2	2	2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







CQI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	3	3	5	5	6	7	8	8	10	11	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3	3	3	4	5	6	7	8	9	10	11	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	5	3	4	5	6	7	8	9	10	11	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	6	7	8	4	6	7	8	9	10	11	11	12	12	13	13	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4	5	4	5	6	6	8	9	10	11	11	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	6	7	5	6	7	8	9	10	11	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	









FR2

				Throughput statistics (T-put vs SNR), [Mbps]

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Avarge		Span

		0		16.53				20.80		21.97		19.25						19.6		28%

		2		22.99		23.03		28.17		30.03		25.44		25.48				25.9		27%

		4		30.12		31.72		37.73		39.65		34.31		33.75				34.5		28%

		6		38.76		40.57		48.50		50.20		45.76		42.51				44.4		26%

		8		46.84		50.00		59.50		60.90		54.08		52.33				53.9		26%

		10		56.05		60.19		70.77		72.07		59.18		62.57				63.5		25%

		12		68.12		72.78		83.45		81.05		71.99		73.70				75.2		20%

		14		80.85		86.55		95.78		91.58		82.97		86.52				87.4		17%

		16		94.15		97.19		107.50		107.31		95.62		99.12				100.1		13%

		18				99.65				123.86		110.28						111.3		22%

		20				110.64				141.35		134.65						128.9		24%

		22								159.82								159.8		0%

		24								176.13								176.1		0%

		26								189.04								189.0		0%

		28								200.85								200.9		0%

		30								210.72								210.7		0%

		Maximum throughput				243.53

				Throughput statistics (SNR vs % of max T-put), [dB]

		Tput		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		10%		2.4		2.3		1.0		0.6		1.6						1.6		1.8

		15%		5.5		5.1		3.7		3.4		4.4		4.6				4.4		2.1

		20%		8.4		7.7		6.0		5.7		6.7		7.3				7.0		2.7

		25%		10.8		10.1		8.2		8.0		10.3		9.7				9.5		2.8

		30%		12.8		12.0		10.4		10.2		12.2		11.9				11.6		2.6

		35%		14.7		13.8		12.3		12.8		14.4		13.8				13.6		2.4

		40%				16.2		14.3		14.7		16.2		15.7				15.4		2.0

		45%				19.8				16.3		17.9						18.0		3.5

		50%								17.7		18.9						18.3		1.2

		55%								19.2		19.9						19.5		0.8

		60%								20.5								20.5		0.0

		65%								21.8								21.8		0.0

		70%								23.3								23.3		0.0

		75%								25.0								25.0		0.0

		80%								27.0								27.0		0.0

		85%								29.2								29.2		0.0

		90%																ERROR:#DIV/0!		0.0

				BLER statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Average		Span

		0		0.20				0.03		0.05		0.24						0.13		0.21

		2		0.10		0.12		0.05		0.05		0.29		0.06				0.11		0.24

		4		0.07		0.07		0.03		0.06		0.27		0.05				0.09		0.24

		6		0.06		0.09		0.03		0.07		0.19		0.03				0.08		0.16

		8		0.06		0.10		0.04		0.07		0.19		0.03				0.08		0.16

		10		0.08		0.10		0.04		0.05		0.28		0.02				0.09		0.26

		12		0.09		0.10		0.03		0.02		0.28		0.02				0.09		0.26

		14		0.08		0.10		0.03		0.00		0.29		0.02				0.09		0.29

		16		0.07		0.13		0.03		0.00		0.29		0.03				0.09		0.29

		18				0.23				0.00		0.30						0.18		0.30

		20				0.27				0.00		0.27						0.18		0.27

		22								0.00								0.00		0.00

		24								0.00								0.00		0.00

		26								0.00								0.00		0.00

		28								0.00								0.00		0.00

		30								0.00								0.00		0.00

				RI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		1				1		1		1						1		0

		2		1		1		1		1		1		1				1		0

		4		1		1		1		1		1		1				1		0

		6		1		1		1		1		1		1				1		0

		8		1		1		1		1		1		1				1		0

		10		1		1		1		1		1		1				1		0

		12		1		2		1		1		1		1				1		1

		14		2		2		2		2		2		1				2		1

		16		2		2		2		2		2		1				2		1

		18				2				2		2		1				2		1

		20				2				2		2		1				2		1

		22								2								2		0

		24								2								2		0

		26								2								2		0

		28								2								2		0

		30								2								2		0

				CQI statisctics

		SNR		Qualcomm		Apple		Ericsson		Intel		Huawei		MediaTek		Company 7		Median		Span

		0		5				5		5		5						5		0

		2		6		6		6		6		7		6				6		1

		4		7		7		7		8		8		7				7		1

		6		8		8		9		9		9		8				9		1

		8		9		9		9		10		9		9				9		1

		10		10		10		11		11		11		10				11		1

		12		11		8		11		11		12		11				11		4

		14		9		9		9		8		9		12				9		4

		16		9		9		9		9		10		13				9		4

		18				10				10		11						10		1

		20				11				10		12						11		2

		22								11								11		0

		24								12								12		0

		26								12								12		0

		28								12								12		0

		30								13								13		0



Throughput statistics, [Mbps]



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	16.53	22.99	30.12	38.76	46.84	56.05	68.12	80.849999999999994	94.15	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	23.033000000000001	31.72	40.570999999999998	49.996000000000002	60.192999999999998	72.778000000000006	86.55	97.186999999999998	99.646000000000001	110.64400000000001	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	20.8	28.17	37.729999999999997	48.5	59.5	70.77	83.45	95.78	107.5	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	21.967279999999999	30.03492	39.653910000000003	50.20326	60.89931	72.070610000000002	81.050659999999993	91.580879999999993	107.3115	123.8592	141.34829999999999	159.81780000000001	176.12700000000001	189.0377	200.85390000000001	210.72409999999999	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	19.251799999999999	25.435500000000001	34.314799999999998	45.757100000000001	54.083799999999997	59.176400000000001	71.990499999999997	82.973600000000005	95.617500000000007	110.282	134.648	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	25.477399999999999	33.750799999999998	42.509799999999998	52.328600000000002	62.569699999999997	73.699700000000007	86.519099999999995	99.118399999999994	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







BLER statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.20200000000000001	0.104	7.3999999999999996E-2	6.4000000000000001E-2	6.2E-2	0.08	8.6999999999999994E-2	0.08	7.3999999999999996E-2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.123	7.1999999999999995E-2	8.5999999999999993E-2	9.8000000000000004E-2	9.6000000000000002E-2	9.8000000000000004E-2	0.10199999999999999	0.13300000000000001	0.22600000000000001	0.26600000000000001	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.2980000000000002E-2	4.5749999999999999E-2	2.9929999999999998E-2	3.4110000000000001E-2	3.5779999999999999E-2	3.6679999999999997E-2	2.988E-2	2.6519999999999998E-2	2.572E-2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	4.8672E-2	4.6413999999999997E-2	5.8603000000000002E-2	7.2466000000000003E-2	6.6120999999999999E-2	4.8776E-2	1.5086E-2	4.5862000000000003E-3	1.5690000000000001E-3	8.7931000000000001E-4	8.2759000000000001E-4	8.6207000000000005E-4	7.069E-4	5.6897000000000002E-4	6.0344999999999995E-4	2.0689999999999999E-4	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.24490000000000001	0.2853	0.26529999999999998	0.19009999999999999	0.1915	0.27560000000000001	0.27750000000000002	0.28970000000000001	0.2883	0.30049999999999999	0.26879999999999998	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5.8200000000000002E-2	4.7800000000000002E-2	3.3799999999999997E-2	2.86E-2	2.0500000000000001E-2	1.7100000000000001E-2	2.1399999999999999E-2	2.75E-2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







RI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	2	2	2	2	2	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	2	2	2	2	2	2	2	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	2	2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	1	1	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	







CQI statistics



Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	6	7	8	9	10	11	9	9	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	6	7	8	9	10	8	9	9	10	11	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	6	7	9	9	11	11	9	9	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	6	8	9	10	11	11	8	9	10	10	11	12	12	12	13	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	5	7	8	9	9	11	12	9	10	11	12	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	6	7	8	9	10	11	12	13	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	










