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Introduction

This paper supports the previously submitted CR (R1-02-1062) with additional simulation results at both link and system level. We also detail the simulation assumptions to ease the replication of these results by other vendors or operators, if desired. We hope that with these set of results the CR will be accepted as it is well known code limitation can significantly limit the downlink capacity in many deployment scenarios such as beamforming, two receive antenna diversity at the Ue, etc. 

Transport Format Combinations for RAB+SRB Combination 6

In this section we provide as an example, the RAB+SRB Combination 6 tabulated as one of the DPCH Combinations in TR 34.108 V4.4.0. We repeat here for relevant existing information for convenience: 

RAB+SRB Combination 6: Conversational / speech / UL:7.95 DL:7.95 kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.

Table 1. CS RAB Transport channel parameters for DL:7.95 kbps 

	Higher

layer
	RAB/Signalling RB
	RAB subflow #1
	RAB subflow #2

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM
	TM

	
	Payload sizes, bit
	0

39

75
	84

	
	Max data rate, bps
	7950

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH
	DCH

	
	TB sizes, bit
	0

39

75
	84

	
	TFS (note 1)
	TF0, bits
	1x0 (note 2)
	0x84

	
	
	TF1, bits
	1x39
	1x84

	
	
	TF2, bits
	1x75
	N/A

	
	TTI, ms
	20
	20

	
	Coding type
	CC 1/3
	CC 1/3

	
	CRC, bit
	12
	N/A

	
	Max number of bits/TTI after channel coding
	285
	276

	
	RM attribute
	180-220
	170-210

	NOTE 1:
The TrCH corresponding to RAB subflow #1 should be used as the guiding TrCH, (see clause 4.3 in TS 25.212).

NOTE 2:
CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see clause 4.2.1.1 in TS 25.212).


Table 2: SRB Transport channel parameters for 3.4 kbps DCCH
	Higher layer
	RAB/signalling RB
	SRB#1
	SRB#2
	SRB#3
	SRB#4

	
	User of Radio Bearer
	RRC
	RRC
	NAS_DT
High prio
	NAS_DT
Low prio

	RLC
	Logical channel type
	DCCH
	DCCH
	DCCH
	DCCH

	
	RLC mode
	UM
	AM
	AM
	AM

	
	Payload sizes, bit
	136
	128
	128
	128

	
	Max data rate, bps
	3400
	3200
	3200
	3200

	
	AMD/UMD PDU header, bit
	8
	16
	16
	16

	MAC
	MAC header, bit
	4
	4
	4
	4

	
	MAC multiplexing
	4 logical channel multiplexing

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	148 (alt 0, 148) (note)

	
	TFS
	  TF0, bits
	0x148 (alt 1x0) (note)

	
	
	  TF1, bits
	1x148

	
	TTI, ms
	40

	
	Coding type
	CC 1/3

	
	CRC, bit
	16

	
	Max number of bits/TTI before rate matching
	516

	
	RM attribute
	155-230

	NOTE:
alternative parameters enable the measurement "transport channel BLER" in the UE.


Table 3: TFCS
	TFCS size
	6

	TFCS
	(RAB subflow#1, RAB subflow#2, DCCH)=

(TF0, TF0, TF0), (TF1, TF0, TF0), (TF2, TF1, TF0), 

(TF0, TF0, TF1), (TF1, TF0, TF1), (TF2, TF1, TF1) 


In the following tables we present the rate matching results for Fixed Position Multiplexing for TFCI = 5 (TF2, TF1, TF1). Note that no attempt was made to optimize the RM factors. The RM factors in Table 1 are simply the mean of the corresponding ranges allowed in Tables 1 and 2.

Table 4: Rate Matching Results for TFCI=5

	
	DCH 

(DTCH Class A)
	DCH 

(DTCH Class B)
	DCH 

(DCCH)

	
	SF=128
	SF=256
	SF=128
	SF=256
	SF=128
	SF=256

	TB size
	75
	75
	84
	84
	148
	148

	RM Factor
	200
	200
	190
	190
	192
	192

	Num bits RM Input
	285
	285
	276
	276
	516
	516

	RM DelltaN
	79
	-135
	62
	-138
	120
	-252

	Puncturing/Repetition
	27.71%
	-47.36%
	22.46%
	-50.0%
	23.25%
	-48.83%

	N_data
	510
	210
	510
	210
	510
	210


Table 4 clearly shows that SF=256 for AMR7.95 exhibits increased puncturing relative to SF=128 which, if this were the only factor, would require higher  Ec/Ior due to the reduced coding gain. However, this argument is only accurate for a link without power control. We will now demonstrate that by choosing the slot format suitably the puncturing losses can be balanced by the reduced variance of the inner loop power control yielding negligible average Ec/Ior increase for the SF=256 case compared to the SF=128 case.
Specifically, with the change of the SF from 128 to 256 the slot format (Table 12, TS25.212) also changes from Slot Format 8 to Slot Format 4 respectively. This means that the number of chips allocated for the dedicated pilot reference with SF=256 is now double as compared to SF=128. The former is translated into gains in the performance of the power control i.e. reduced variance of the SIR estimates that is a critical component of the downlink performance. The reduced Inner Loop Power Control variance presents an immediate benefit in the overall link performance when the Outer Loop Power Control (OLPC) is accounted for. 

Simulation Results

In this section we present simulation results that demonstrate the tradeoffs outlined above. We detail the set of simulation assumptions both for the link and system level simulations in Table 5 and 6 respectively. 

Table 5: List of Link-level Simulation Assumptions  

	NumberFrames
	40000

	NumberFramesTrain
	1000

	
	

	[UE]
	

	UEGeometry
	Choice of Values

	UE_speed
	Choice of Values

	BackgroundNoisePower_dBm
	-108.13

	NoiseFigure_dB
	8

	MaxNumberFingersPerAntenna
	6

	UL_NumSamplesPerChip
	1

	
	

	[Node-B]
	

	BackgroundNoisePower_dBm
	-108.13

	NoiseFigure_dB
	5

	MaxNumberFingersPerAntenna
	8

	DL_NumSamplesPerChip
	1

	
	

	[UnifiedChannelConfig]
	

	ChannelType
	Jakes

	
	

	JakesCoefficients
	Original Jakes

	PathProfile
	Choice of Values

	RiceanKfactor_dB
	-9999

	Num_Scatterers
	30

	ChannelSamplesPerSlot
	10

	
	

	[DL_ILPCSettings]
	

	ILPC_On
	1

	ILPC_StepSize_dB
	1

	TPC_ErrorRate
	0.04

	ILPC_LoopDelay
	0

	ISCP_EstimatorInput
	CPICH

	SmoothVarianceFactor
	0.9

	SIR_Target_Init_dB
	-5

	DPC_Mode
	"Mode0"

	LimitedPowerIncrease
	"Not_used"

	PowerRaiseLimit
	0

	
	

	[DL_OLPCSettings]
	

	OLPC_On
	1

	EsNt_Target_DeltaUp_dB
	0.5

	SIR_Target_LowerLimit_dB
	-99

	SIR_Target_UpperLimit_dB
	99

	
	

	[RabCombination::34108]
	

	CombinationNumber
	6

	DlStaticTfci
	5

	UlStaticTfci
	-1

	
	

	[RabCombination::DL_DCH]
	

	ConversationalQualityTarget
	0.01

	
	

	[RabCombination::DL_DPCH]
	

	scramblingCode
	0

	PO1_dB
	0

	PO2_dB
	0

	PO3_dB
	0

	PilotReference
	PCPICH

	
	

	[RL_info]
	

	FrameOffset
	0

	ChipOffset
	0

	PropagationDelay
	0

	maximumDL_power
	8

	minimumDL_power
	-26

	initialDL_power
	

	
	

	[CellConfig::CellPowerInfo]
	

	Por_max_dBm
	30

	OCNS_SF
	128

	LoadingFactor
	1

	
	

	[CellConfig::Pcpich_Info]
	

	primaryScramblingCode
	0

	primaryCPICH_Power (dBm)
	20

	transmitDiversityIndicator
	Inactive

	
	

	[DL_ChestSettings]
	

	ChestType
	Linear Interpolator

	ChestInput
	PCPICH

	
	


Table 6: System Level Simulation Assumptions – Additional Items to Table 5

	[CellUeLayout]
	

	SiteDistance
	2800

	NumCellsPerNodeB
	3 - Cloverleaf

	NumUes
	20

	TierDrop
	CenterCellOnly

	DropRadius
	2800

	[Antennas]
	

	Cell_AntennaHeight
	25

	UE_AntennaHeight
	1.5

	Cell_AntennaConfig
	Kathrein 65

	UE_AntennaConfig
	Ideal 360

	*
	

	[UE]
	

	IdealActiveSetUpdateMeasurements
	1

	MaxMonitorSetSize
	18

	MaxActiveSetSize
	3

	Qrxlevmin_dBm
	-115

	Qqualmin_dB
	-18

	AddWindow_dB
	4

	DropWindow_dB
	6

	PCPICH_MeasurementPeriod
	80

	ShortTermEvaluationPeriodInTTIs
	100

	ShortTermBLERQualityTarget
	0.025

	T313 (TS25.331)
	3

	N313 (TS25.331)
	20

	N315 (TS25.331)
	1

	[ShadowLossConfig]
	

	PathLossModelType
	Urban

	RadioEnvironmentType
	Small-Medium City

	ShadowStdDev_dB
	8

	ShadowCorrelationLength (m)
	50

	ShadowMapGridResolution (m)
	10

	ShadowSiteCrossCorrelation 
	0.5

	
	

	[ChannelConfig]
	

	ChannelType
	SCM-Rayleigh

	PathAngleSpread
	2

	CompositeAngleSpread
	"15"

	Use_FRP_FURP
	0

	ChannelDistribution_On
	1

	Fraction_PedA
	0.3

	Fraction_PedB
	0.3

	Fraction_VehA
	0.2

	Fraction_VehB
	0.1

	Fraction_Ricean
	0.1

	
	


First we present updated link level results that differ from the results presented before in the choice of RM factor for DCCH as well as the SIR and channel estimation algorithms. As can be seen from Figures 1-4 the penalty associated with SF=256 considerably reduces in the case of non-ideal SIR cases (Fig 3 and 4) as compared to the ideal cases (Fig. 1 and 2). Slot-rate system level simulations  confirm that for a mixture of profiles and velocities and realistic geometries obtained using a spatial channel model with shadowing and realistic cell antenna patterns, the power penalty associated with running 7.95kbps with SF=256 is < 1dB.

Conclusions

Our simulation results indicate that the proposed format for SF=256 is not necessarily power limited i.e. the power hit is small compared to SF=128 despite the quite significant puncturing. We therefore invite other vendors and operators to replicate our results and consider supporting the CR associated with this document that adds the SF=256 options for the rates 7.95-5.9 kbps to TR 34.108.
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5: Total DPCH Consumed Power CDF for AMR 7.95 kbps with SF=128 and SF=256 – 20 Users
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DATA

		Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-10.6507		-13.4932		-16.311		-19.0561		-21.7323		-24.0637		-25.995						-14.3319		-16.8442		-19.0655		-20.7656		-21.8878		-22.5227		-22.8753

		Downlink  BER  for TrCH ID 0		0.00158933		0.001076		0.000954667		0.000905333		0.000964667		0.00100333		0.000924						0.000998667		0.00101		0.000975333		0.000946		0.000940667		0.000994		0.000991333

		Downlink  BLER for TrCH ID 0		0.00935		0.0092		0.00905		0.009		0.0089		0.00905		0.0092						0.00915		0.0091		0.0091		0.00915		0.0093		0.00935		0.0093

		Downlink  BER  for TrCH ID 1		0.00199107		0.00176786		0.0016494		0.00165298		0.00197262		0.00206488		0.00215952						0.00155119		0.00150536		0.00143333		0.00185833		0.00193214		0.00182202		0.0018506

		Downlink  BLER for TrCH ID 1		0.01375		0.0157		0.01575		0.0157		0.01875		0.02025		0.02255						0.01515		0.01365		0.016		0.01845		0.02025		0.01845		0.01835

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-8.27611		-11.8737		-14.6034		-17.2901		-19.839		-22.0856		-23.9517						-11.8677		-14.47		-16.6785		-18.3067		-19.464		-20.1029		-20.4708

		Downlink  BER  for TrCH ID 0		0.00293333		0.00167067		0.001274		0.00135867		0.00136067		0.00136133		0.001394						0.001346		0.00120333		0.00125533		0.001284		0.00130533		0.00127267		0.00134133

		Downlink  BLER for TrCH ID 0		0.01		0.0096		0.0096		0.00955		0.0097		0.00965		0.00975						0.00935		0.00935		0.00935		0.00965		0.00965		0.00975		0.0098

		Downlink  BER  for TrCH ID 1		0.00370595		0.00361845		0.00320417		0.00292321		0.00263571		0.00231786		0.0022369						0.00329643		0.00337738		0.00298631		0.00254464		0.00242321		0.00222679		0.00210595

		Downlink  BLER for TrCH ID 1		0.0139		0.0211		0.02055		0.0198		0.0176		0.0155		0.01465						0.02		0.02065		0.0184		0.0154		0.0149		0.0137		0.01295

		Non Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-7.64325		-11.5522		-14.4837		-17.3072		-20.0021		-22.3727		-24.3614						-11.5152		-14.346		-16.6685		-18.3393		-19.5247		-20.2008		-20.5468

		Downlink  BER  for TrCH ID 0		0.00309133		0.002146		0.00191		0.00174867		0.00183		0.001844		0.00165267						0.00169733		0.001608		0.00154467		0.00153867		0.001562		0.001652		0.001672

		Downlink  BLER for TrCH ID 0		0.0101		0.00965		0.00965		0.00935		0.0097		0.0095		0.0091						0.0096		0.00965		0.0096		0.00935		0.0093		0.00935		0.0096

		Downlink  BER  for TrCH ID 1		0.00315952		0.00275119		0.0027506		0.00240417		0.00247917		0.00232262		0.00258512						0.00218988		0.00227143		0.00239405		0.0021875		0.0022506		0.0026506		0.0026256

		Downlink  BLER for TrCH ID 1		0.0115		0.0133		0.01405		0.0133		0.0143		0.0139		0.016						0.0145		0.0147		0.0143		0.0129		0.01235		0.0137		0.01285

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-2.16208		-10.1004		-13.3266		-16.1708		-18.7747		-21.1147		-22.8418						-10.3138		-13.1901		-15.4276		-17.1643		-18.2561		-18.9442		-19.2515

		Downlink  BER  for TrCH ID 0		0.007568		0.00279133		0.001984		0.00188133		0.00186933		0.00183733		0.001702						0.001642		0.00167133		0.001666		0.00182067		0.002038		0.00205867		0.00229733

		Downlink  BLER for TrCH ID 0		0.0207		0.01		0.0099		0.0097		0.0098		0.00995		0.0099						0.0098		0.0099		0.00985		0.00995		0.00985		0.0099		0.00995

		Downlink  BER  for TrCH ID 1		0.00864881		0.00377619		0.0029625		0.0030619		0.00331905		0.00336488		0.00250952						0.00346845		0.00390238		0.00289762		0.00338452		0.00311786		0.00312202		0.00289524

		Downlink  BLER for TrCH ID 1		0.02485		0.01385		0.01365		0.01575		0.01685		0.0174		0.01365						0.01915		0.02075		0.01585		0.01615		0.0141		0.0136		0.01265
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DATA

		Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-10.6507		-13.4932		-16.311		-19.0561		-21.7323		-24.0637		-25.995						-14.3319		-16.8442		-19.0655		-20.7656		-21.8878		-22.5227		-22.8753

		Downlink  BER  for TrCH ID 0		0.00158933		0.001076		0.000954667		0.000905333		0.000964667		0.00100333		0.000924						0.000998667		0.00101		0.000975333		0.000946		0.000940667		0.000994		0.000991333

		Downlink  BLER for TrCH ID 0		0.00935		0.0092		0.00905		0.009		0.0089		0.00905		0.0092						0.00915		0.0091		0.0091		0.00915		0.0093		0.00935		0.0093

		Downlink  BER  for TrCH ID 1		0.00199107		0.00176786		0.0016494		0.00165298		0.00197262		0.00206488		0.00215952						0.00155119		0.00150536		0.00143333		0.00185833		0.00193214		0.00182202		0.0018506

		Downlink  BLER for TrCH ID 1		0.01375		0.0157		0.01575		0.0157		0.01875		0.02025		0.02255						0.01515		0.01365		0.016		0.01845		0.02025		0.01845		0.01835

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-8.27611		-11.8737		-14.6034		-17.2901		-19.839		-22.0856		-23.9517						-11.8677		-14.47		-16.6785		-18.3067		-19.464		-20.1029		-20.4708

		Downlink  BER  for TrCH ID 0		0.00293333		0.00167067		0.001274		0.00135867		0.00136067		0.00136133		0.001394						0.001346		0.00120333		0.00125533		0.001284		0.00130533		0.00127267		0.00134133

		Downlink  BLER for TrCH ID 0		0.01		0.0096		0.0096		0.00955		0.0097		0.00965		0.00975						0.00935		0.00935		0.00935		0.00965		0.00965		0.00975		0.0098

		Downlink  BER  for TrCH ID 1		0.00370595		0.00361845		0.00320417		0.00292321		0.00263571		0.00231786		0.0022369						0.00329643		0.00337738		0.00298631		0.00254464		0.00242321		0.00222679		0.00210595

		Downlink  BLER for TrCH ID 1		0.0139		0.0211		0.02055		0.0198		0.0176		0.0155		0.01465						0.02		0.02065		0.0184		0.0154		0.0149		0.0137		0.01295

		Non Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-7.64325		-11.5522		-14.4837		-17.3072		-20.0021		-22.3727		-24.3614						-11.5152		-14.346		-16.6685		-18.3393		-19.5247		-20.2008		-20.5468

		Downlink  BER  for TrCH ID 0		0.00309133		0.002146		0.00191		0.00174867		0.00183		0.001844		0.00165267						0.00169733		0.001608		0.00154467		0.00153867		0.001562		0.001652		0.001672

		Downlink  BLER for TrCH ID 0		0.0101		0.00965		0.00965		0.00935		0.0097		0.0095		0.0091						0.0096		0.00965		0.0096		0.00935		0.0093		0.00935		0.0096

		Downlink  BER  for TrCH ID 1		0.00315952		0.00275119		0.0027506		0.00240417		0.00247917		0.00232262		0.00258512						0.00218988		0.00227143		0.00239405		0.0021875		0.0022506		0.0026506		0.0026256

		Downlink  BLER for TrCH ID 1		0.0115		0.0133		0.01405		0.0133		0.0143		0.0139		0.016						0.0145		0.0147		0.0143		0.0129		0.01235		0.0137		0.01285

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-2.16208		-10.1004		-13.3266		-16.1708		-18.7747		-21.1147		-22.8418						-10.3138		-13.1901		-15.4276		-17.1643		-18.2561		-18.9442		-19.2515

		Downlink  BER  for TrCH ID 0		0.007568		0.00279133		0.001984		0.00188133		0.00186933		0.00183733		0.001702						0.001642		0.00167133		0.001666		0.00182067		0.002038		0.00205867		0.00229733

		Downlink  BLER for TrCH ID 0		0.0207		0.01		0.0099		0.0097		0.0098		0.00995		0.0099						0.0098		0.0099		0.00985		0.00995		0.00985		0.0099		0.00995

		Downlink  BER  for TrCH ID 1		0.00864881		0.00377619		0.0029625		0.0030619		0.00331905		0.00336488		0.00250952						0.00346845		0.00390238		0.00289762		0.00338452		0.00311786		0.00312202		0.00289524

		Downlink  BLER for TrCH ID 1		0.02485		0.01385		0.01365		0.01575		0.01685		0.0174		0.01365						0.01915		0.02075		0.01585		0.01615		0.0141		0.0136		0.01265
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DATA

		Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-10.6507		-13.4932		-16.311		-19.0561		-21.7323		-24.0637		-25.995						-14.3319		-16.8442		-19.0655		-20.7656		-21.8878		-22.5227		-22.8753

		Downlink  BER  for TrCH ID 0		0.00158933		0.001076		0.000954667		0.000905333		0.000964667		0.00100333		0.000924						0.000998667		0.00101		0.000975333		0.000946		0.000940667		0.000994		0.000991333

		Downlink  BLER for TrCH ID 0		0.00935		0.0092		0.00905		0.009		0.0089		0.00905		0.0092						0.00915		0.0091		0.0091		0.00915		0.0093		0.00935		0.0093

		Downlink  BER  for TrCH ID 1		0.00199107		0.00176786		0.0016494		0.00165298		0.00197262		0.00206488		0.00215952						0.00155119		0.00150536		0.00143333		0.00185833		0.00193214		0.00182202		0.0018506

		Downlink  BLER for TrCH ID 1		0.01375		0.0157		0.01575		0.0157		0.01875		0.02025		0.02255						0.01515		0.01365		0.016		0.01845		0.02025		0.01845		0.01835

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-8.27611		-11.8737		-14.6034		-17.2901		-19.839		-22.0856		-23.9517						-11.8677		-14.47		-16.6785		-18.3067		-19.464		-20.1029		-20.4708

		Downlink  BER  for TrCH ID 0		0.00293333		0.00167067		0.001274		0.00135867		0.00136067		0.00136133		0.001394						0.001346		0.00120333		0.00125533		0.001284		0.00130533		0.00127267		0.00134133

		Downlink  BLER for TrCH ID 0		0.01		0.0096		0.0096		0.00955		0.0097		0.00965		0.00975						0.00935		0.00935		0.00935		0.00965		0.00965		0.00975		0.0098

		Downlink  BER  for TrCH ID 1		0.00370595		0.00361845		0.00320417		0.00292321		0.00263571		0.00231786		0.0022369						0.00329643		0.00337738		0.00298631		0.00254464		0.00242321		0.00222679		0.00210595

		Downlink  BLER for TrCH ID 1		0.0139		0.0211		0.02055		0.0198		0.0176		0.0155		0.01465						0.02		0.02065		0.0184		0.0154		0.0149		0.0137		0.01295

		Non Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-7.64325		-11.5522		-14.4837		-17.3072		-20.0021		-22.3727		-24.3614						-11.5152		-14.346		-16.6685		-18.3393		-19.5247		-20.2008		-20.5468

		Downlink  BER  for TrCH ID 0		0.00309133		0.002146		0.00191		0.00174867		0.00183		0.001844		0.00165267						0.00169733		0.001608		0.00154467		0.00153867		0.001562		0.001652		0.001672

		Downlink  BLER for TrCH ID 0		0.0101		0.00965		0.00965		0.00935		0.0097		0.0095		0.0091						0.0096		0.00965		0.0096		0.00935		0.0093		0.00935		0.0096

		Downlink  BER  for TrCH ID 1		0.00315952		0.00275119		0.0027506		0.00240417		0.00247917		0.00232262		0.00258512						0.00218988		0.00227143		0.00239405		0.0021875		0.0022506		0.0026506		0.0026256

		Downlink  BLER for TrCH ID 1		0.0115		0.0133		0.01405		0.0133		0.0143		0.0139		0.016						0.0145		0.0147		0.0143		0.0129		0.01235		0.0137		0.01285

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-2.16208		-10.1004		-13.3266		-16.1708		-18.7747		-21.1147		-22.8418						-10.3138		-13.1901		-15.4276		-17.1643		-18.2561		-18.9442		-19.2515

		Downlink  BER  for TrCH ID 0		0.007568		0.00279133		0.001984		0.00188133		0.00186933		0.00183733		0.001702						0.001642		0.00167133		0.001666		0.00182067		0.002038		0.00205867		0.00229733

		Downlink  BLER for TrCH ID 0		0.0207		0.01		0.0099		0.0097		0.0098		0.00995		0.0099						0.0098		0.0099		0.00985		0.00995		0.00985		0.0099		0.00995

		Downlink  BER  for TrCH ID 1		0.00864881		0.00377619		0.0029625		0.0030619		0.00331905		0.00336488		0.00250952						0.00346845		0.00390238		0.00289762		0.00338452		0.00311786		0.00312202		0.00289524

		Downlink  BLER for TrCH ID 1		0.02485		0.01385		0.01365		0.01575		0.01685		0.0174		0.01365						0.01915		0.02075		0.01585		0.01615		0.0141		0.0136		0.01265
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DATA

		Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-10.6507		-13.4932		-16.311		-19.0561		-21.7323		-24.0637		-25.995						-14.3319		-16.8442		-19.0655		-20.7656		-21.8878		-22.5227		-22.8753

		Downlink  BER  for TrCH ID 0		0.00158933		0.001076		0.000954667		0.000905333		0.000964667		0.00100333		0.000924						0.000998667		0.00101		0.000975333		0.000946		0.000940667		0.000994		0.000991333

		Downlink  BLER for TrCH ID 0		0.00935		0.0092		0.00905		0.009		0.0089		0.00905		0.0092						0.00915		0.0091		0.0091		0.00915		0.0093		0.00935		0.0093

		Downlink  BER  for TrCH ID 1		0.00199107		0.00176786		0.0016494		0.00165298		0.00197262		0.00206488		0.00215952						0.00155119		0.00150536		0.00143333		0.00185833		0.00193214		0.00182202		0.0018506

		Downlink  BLER for TrCH ID 1		0.01375		0.0157		0.01575		0.0157		0.01875		0.02025		0.02255						0.01515		0.01365		0.016		0.01845		0.02025		0.01845		0.01835

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-8.27611		-11.8737		-14.6034		-17.2901		-19.839		-22.0856		-23.9517						-11.8677		-14.47		-16.6785		-18.3067		-19.464		-20.1029		-20.4708

		Downlink  BER  for TrCH ID 0		0.00293333		0.00167067		0.001274		0.00135867		0.00136067		0.00136133		0.001394						0.001346		0.00120333		0.00125533		0.001284		0.00130533		0.00127267		0.00134133

		Downlink  BLER for TrCH ID 0		0.01		0.0096		0.0096		0.00955		0.0097		0.00965		0.00975						0.00935		0.00935		0.00935		0.00965		0.00965		0.00975		0.0098

		Downlink  BER  for TrCH ID 1		0.00370595		0.00361845		0.00320417		0.00292321		0.00263571		0.00231786		0.0022369						0.00329643		0.00337738		0.00298631		0.00254464		0.00242321		0.00222679		0.00210595

		Downlink  BLER for TrCH ID 1		0.0139		0.0211		0.02055		0.0198		0.0176		0.0155		0.01465						0.02		0.02065		0.0184		0.0154		0.0149		0.0137		0.01295

		Non Ideal (SIR + Channel Estimates)

		SF=128																				SF=128

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-7.64325		-11.5522		-14.4837		-17.3072		-20.0021		-22.3727		-24.3614						-11.5152		-14.346		-16.6685		-18.3393		-19.5247		-20.2008		-20.5468

		Downlink  BER  for TrCH ID 0		0.00309133		0.002146		0.00191		0.00174867		0.00183		0.001844		0.00165267						0.00169733		0.001608		0.00154467		0.00153867		0.001562		0.001652		0.001672

		Downlink  BLER for TrCH ID 0		0.0101		0.00965		0.00965		0.00935		0.0097		0.0095		0.0091						0.0096		0.00965		0.0096		0.00935		0.0093		0.00935		0.0096

		Downlink  BER  for TrCH ID 1		0.00315952		0.00275119		0.0027506		0.00240417		0.00247917		0.00232262		0.00258512						0.00218988		0.00227143		0.00239405		0.0021875		0.0022506		0.0026506		0.0026256

		Downlink  BLER for TrCH ID 1		0.0115		0.0133		0.01405		0.0133		0.0143		0.0139		0.016						0.0145		0.0147		0.0143		0.0129		0.01235		0.0137		0.01285

		SF=256																				SF=256

		Pedestrian-A																				Vehicular A

		Geometry (dB)		-6		-3		0		3		6		9		12						-6		-3		0		3		6		9		12

		Average Tx Traffic Ec/Ior (dB)		-2.16208		-10.1004		-13.3266		-16.1708		-18.7747		-21.1147		-22.8418						-10.3138		-13.1901		-15.4276		-17.1643		-18.2561		-18.9442		-19.2515

		Downlink  BER  for TrCH ID 0		0.007568		0.00279133		0.001984		0.00188133		0.00186933		0.00183733		0.001702						0.001642		0.00167133		0.001666		0.00182067		0.002038		0.00205867		0.00229733

		Downlink  BLER for TrCH ID 0		0.0207		0.01		0.0099		0.0097		0.0098		0.00995		0.0099						0.0098		0.0099		0.00985		0.00995		0.00985		0.0099		0.00995

		Downlink  BER  for TrCH ID 1		0.00864881		0.00377619		0.0029625		0.0030619		0.00331905		0.00336488		0.00250952						0.00346845		0.00390238		0.00289762		0.00338452		0.00311786		0.00312202		0.00289524

		Downlink  BLER for TrCH ID 1		0.02485		0.01385		0.01365		0.01575		0.01685		0.0174		0.01365						0.01915		0.02075		0.01585		0.01615		0.0141		0.0136		0.01265
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Veh-A, SF=128

Veh-A, SF=256

Geometry (dB)

Required Average Ec/Ior (dB)

Comparison of SF=128 and SF=256 with Non-Ideal SIR and Channel Estimates
TFCI = 5
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Ped-A, SF=128

Ped-A, SF=256

Geometry (dB)

Required Average Ec/Ior (dB)

Comparison of SF=128 and SF=256 with Non-Ideal SIR and Channel Estimates
TFCI = 5
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