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Introduction

This paper highlights the serious code limitation issue that exists for AMR services with rates 7.95 kbps down to 5.9 kbps. Code limitation can significantly limit the downlink capacity in many deployment scenarios. This is true not only with the standardised features of the air interface but becomes increasingly more of a problem when considering techniques that can enhance downlink capacity such as beamforming, two receive antenna diversity at the UE, etc. 

Currently, TR34.108 specifies that AMR rates 4.75 kbps and 5.15 kbps use SF=256, while AMR rates 5.9 kbps up to 7.95 kbps use SF=128.  The purpose of the two lowest AMR rates (i.e. AMR4.75 and AMR5.15) is to provide the capability to increase voice capacity by adapting to these rates under degraded channel conditions.  However, the assumption is that, to maintain voice quality, higher vocoder rates (e.g. AMR5.9 to AMR7.95) be utilized a majority of the time.  This means that these higher vocoder rates must be able to support as many codes as the lower vocoder rates (i.e. SF=256) if the capacity benefits offered by the lower vocoder rates are to be achieved 

The performance of using SF=256 for AMR7.95 (worst case) will be investigated in the following sections.  It is shown that the performance penalty introduced by the additional puncturing required for AMR7.95 with SF=256 can be almost completely balanced by the improved SIR estimation made possible with the slot format defined for SF=256.  Based on these results, it is recommended that SF=256 be included in TR34.108 for AMR rates 5.9 kbps to 7.95 kbps. 

Transport Format Combination Example for 7.95 kbps

As the tables below indicate the transport channels with the SF=256 option experience increased puncturing due to the smaller CCTrCH bit rate. 

Table 1: Rate Matching Results for Fixed Positions TrCH Multiplexing (Blind Transport Format Detection, BTFD) and DCH carrying DCCH not present.

	
	DCH (DTCH Class A)
	DCH (DTCH Class B)

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

	TB size
	75
	75
	84
	84

	RM Factor
	200
	200
	190
	190

	Num bits RM Input
	285
	285
	276
	276

	RM DelltaN
	245
	-67
	214
	-74

	Puncturing/Repetition
	85%
	-23.5%
	77%
	-26.8%

	N_data
	510
	210
	510
	210


Table 2: Rate Matching Results for Fixed Positions TrCH Multiplexing (Blind Transport Format Detection, BTFD) and DCH carrying DCCH present.

	
	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
	160
	160

	Num bits RM Input
	285
	285
	276
	276
	516
	516

	RM DelltaN
	99
	-127
	80
	-130
	44
	-284

	Puncturing/Repetition
	34.7%
	-44%
	28.9%
	-47.1%
	8.5%
	-55%

	N_data
	510
	210
	510
	210
	510
	210


NOTE: The case where a DCH carrying DCCH has been setup and has a transport size of 0 bits represents a best case for SF=256 and has not been simulated in an attempt to evaluate the worst possible radio link scenario. 

Tables 1 and 2 clearly show 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. Figure 1 presents the downlink performance for Pedestrian A and Vehicular A in the case of ideal SIR estimation. As expected, this figure shows only losses from the application of SF=256 to the 7.95 kbps AMR (DCCH not present). Figure 2 and 3 show the performance for the same channel profiles but with non-ideal SIR estimation. Figure 2 shows that the losses experienced in Figure 1 due to increased puncturing are only minimal due to the improved power control performance. Figure 3 simulates the worst possible scenario in which an additional DCH TrCH carrying DCCH is present. Even though the performance of SF=256 for this case is worse by an average of 0.5 dB for VehA and 1 dB for PedA compared to SF=128, it is worth pointing out that the DCCH is a channel that in practice is present only about 5% of the time.  When the duty cycle of the DCCH is factored in, the benefits of SF=256 for AMR5.9 to AMR 7.95 becomes clear.  

Conclusions

This contribution highlighted the issue of code limitation for UMTS. We believe that the code limitation issue is significant even for R’99, provides a restrictiveupper bound on capacity for all technologies that attempt to improve the downlink performance (Transmit Diversity, Receive Diversity, Beamforming, etc) and as such limits the potential of UMTS compared to other systems. We demonstrated the relative performance of AMR voice for rates 7.95 kbps – 5.9 kbps,(currently provided using SF=128) when SF=256 is used with Slot Format 4. 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 34.108.
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data

		AMR 7.95 kbps - Non Ideal SIR

		Without DCCH

		SF=128																				SF=128

		Output file		o_PedA_OLPC07.txt																		Output file		o_VehA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-6.99708		-12.2462		-15.3193		-18.2331		-21.0674		-23.5789		-25.2576						Average Tx Traffic Ec/Ior (dB)		-11.7253		-14.4495		-16.6797		-18.45		-19.6843		-20.3359		-20.7615

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00313416		0.00234278		0.0019921		0.00161275		0.00153741		0.0014074		0.00119473						DCH BER  for TrCH ID 0		0.00255279		0.00229078		0.00204344		0.00177142		0.00161275		0.00143807		0.00141807

		DCH BLER for TrCH ID 0		0.00915046		0.00865043		0.00835042		0.00810041		0.0080004		0.00750038		0.00705035						DCH BLER for TrCH ID 0		0.00935047		0.00915046		0.00845042		0.00830042		0.00810041		0.00770039		0.00740037

		DCH BER  for TrCH ID 1		0.0030942		0.0024906		0.00231619		0.00208879		0.00201558		0.00174771		0.00123697						DCH BER  for TrCH ID 1		0.00286026		0.00271442		0.00240786		0.0018989		0.00177568		0.00157032		0.00126316

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		SF=256

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Output file		o_VehA_OLPC07_sf256.txt

																						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Geometry (dB)		-6		-3		0		3		6		9		12

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Velocity (km/h)		3		3		3		3		3		3		3

		Average Tx Traffic Ec/Ior (dB)		-3.45008		-12.0807		-15.2657		-18.1887		-20.9027		-23.4062		-25.1067						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average True Rx Eb/Io (dB)																				Average Tx Traffic Ec/Ior (dB)		-12.0253		-14.7968		-16.9772		-18.7436		-19.8382		-20.585		-20.8214

		DCH BER  for TrCH ID 0		0.00441689		0.00220678		0.00171075		0.00156408		0.00130673		0.00126606		0.00107672						Average True Rx Eb/Io (dB)

		DCH BLER for TrCH ID 0		0.0120506		0.00860043		0.00835042		0.0079004		0.00780039		0.00740037		0.00720036						DCH BER  for TrCH ID 0		0.00210211		0.00180942		0.00163475		0.00155341		0.0014134		0.00143541		0.00135807

		DCH BER  for TrCH ID 1		0.00438534		0.00265251		0.00245786		0.00244		0.00219059		0.00223106		0.00215725						DCH BLER for TrCH ID 0		0.00925046		0.00875044		0.00845042		0.00830042		0.0079504		0.0079504		0.00755038

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BER  for TrCH ID 1		0.00278228		0.00280133		0.00219118		0.00278466		0.0027168		0.002793		0.00257691

																						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		With DCCH

		SF=128																				SF=128

		Output file		o_PedA_OLPC07.txt																		Output file		o_VehA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-4.29573		-11.4559		-14.4881		-17.349		-19.9237		-22.409		-24.2688						Average Tx Traffic Ec/Ior (dB)		-10.7723		-13.5276		-15.763		-17.4558		-18.5993		-19.294		-19.6396

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00380952		0.00239612		0.00195543		0.00161608		0.00154874		0.00137674		0.00113206						DCH BER  for TrCH ID 0		0.00223678		0.00213744		0.0020141		0.00184543		0.00166075		0.00165542		0.00137274

		DCH BLER for TrCH ID 0		0.0103505		0.00880044		0.00850043		0.0080504		0.0079004		0.00745037		0.00730037						DCH BLER for TrCH ID 0		0.00930047		0.00900045		0.00875044		0.00840042		0.00820041		0.0079004		0.00770039

		DCH BER  for TrCH ID 1		0.00388829		0.00265787		0.00220547		0.0019126		0.00166377		0.0013459		0.00100065						DCH BER  for TrCH ID 1		0.00229892		0.00228047		0.00205963		0.00154651		0.001409		0.00129649		0.0010572

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256																				SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		Output file		o_VehA_OLPC07_sf256.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-3.10175		-8.11253		-13.2462		-16.1767		-18.8283		-21.2178		-23.0259						Average Tx Traffic Ec/Ior (dB)		-10.3055		-13.0697		-15.4084		-17.0092		-18.0962		-18.7287		-19.0978

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.0108119		0.00308015		0.00224678		0.00183409		0.00152008		0.0012934		0.00120406						DCH BER  for TrCH ID 0		0.00227611		0.0020141		0.00198477		0.00176609		0.00173009		0.00152008		0.00135873

		DCH BLER for TrCH ID 0		0.0291015		0.00910046		0.00825041		0.00810041		0.00775039		0.00745037		0.00715036						DCH BLER for TrCH ID 0		0.00905045		0.00875044		0.00830042		0.0080504		0.0079004		0.00770039		0.00735037

		DCH BER  for TrCH ID 1		0.0115006		0.00341446		0.00239774		0.00226023		0.00200189		0.00236857		0.00215546						DCH BER  for TrCH ID 1		0.00320849		0.00262632		0.00286443		0.00240905		0.00267751		0.00245905		0.00270133

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		AMR 7.95 kbps - Ideal SIR

		Without DCCH

		SF=128

		Output file		o_PedA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Output file		o_VehA_OLPC07.txt

																						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Geometry (dB)		-6		-3		0		3		6		9		12

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Velocity (km/h)		3		3		3		3		3		3		3

		Average Tx Traffic Ec/Ior (dB)		-8.9651		-14.3404		-17.4671		-20.2385		-22.8689		-24.9237		-26.1694						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average True Rx Eb/Io (dB)																				Average Tx Traffic Ec/Ior (dB)		-14.5296		-17.2619		-19.4508		-21.016		-22.1211		-22.762		-22.9892

		DCH BER  for TrCH ID 0		0.00287614		0.00156941		0.00110872		0.00085671		0.000850709		0.000891378		0.000816041						Average True Rx Eb/Io (dB)

		DCH BLER for TrCH ID 0		0.00875044		0.00850043		0.0080504		0.00775039		0.00745037		0.00715036		0.00660033						DCH BER  for TrCH ID 0		0.00124673		0.00110472		0.00100538		0.00100072		0.00109139		0.00102872		0.00087271

		DCH BER  for TrCH ID 1		0.00279895		0.0017239		0.00168282		0.0013203		0.00125602		0.00113875		0.000967906						DCH BLER for TrCH ID 0		0.00880044		0.00815041		0.00785039		0.00750038		0.00735037		0.00705035		0.00685034

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BER  for TrCH ID 1		0.0015971		0.00140781		0.00120006		0.000961953		0.000921475		0.00075599		0.000756585

																						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		Output file		o_VehA_OLPC07_sf256.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-3.56463		-13.3796		-16.4992		-19.3782		-22.0201		-24.2833		-25.703						Average Tx Traffic Ec/Ior (dB)		-13.4107		-16.2254		-18.4562		-20.1935		-21.3447		-22.0217		-22.3459

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00421288		0.00185476		0.0012374		0.000902045		0.000820041		0.000785373		0.000709369						DCH BER  for TrCH ID 0		0.00129006		0.00113406		0.000958715		0.00105205		0.000928046		0.00087071		0.00092538

		DCH BLER for TrCH ID 0		0.0118506		0.00855043		0.00845042		0.00820041		0.00780039		0.00750038		0.00740037						DCH BLER for TrCH ID 0		0.00875044		0.00860043		0.00825041		0.00815041		0.0079504		0.00785039		0.00750038

		DCH BER  for TrCH ID 1		0.00418473		0.00239655		0.00201439		0.00175902		0.00165425		0.00199415		0.00174116						DCH BER  for TrCH ID 1		0.00229535		0.00239238		0.00212153		0.00247512		0.00271264		0.00271442		0.00277812

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0





7.95 kbps with DDCH
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PedA SF=128

PedA SF=256

VehA SF=128
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Geometry (Ior_hat/Ioc), dB
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AMR 7.95 kbps, Target BLER = 0.7%, with DCH(DCCH), 
Non-ideal SIR Estimation, PCPICH Channel Estimation
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7.95 kbps no DCCH-Ideal SIR
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7.95 kbps no DCCH
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PedA SF=128

PedA SF=256

VehA SF=128

VehA SF=256

Geometry (Ior_hat/Ioc), dB

Average Tx Ec/Ior, dB

AMR 7.95 kbps, Target BLER = 0.7%, without DCH(DCCH), 
Non-ideal SIR Estimation, PCPICH Channel Estimation
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data

		AMR 7.95 kbps - Non Ideal SIR

		Without DCCH

		SF=128																				SF=128

		Output file		o_PedA_OLPC07.txt																		Output file		o_VehA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-6.99708		-12.2462		-15.3193		-18.2331		-21.0674		-23.5789		-25.2576						Average Tx Traffic Ec/Ior (dB)		-11.7253		-14.4495		-16.6797		-18.45		-19.6843		-20.3359		-20.7615

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00313416		0.00234278		0.0019921		0.00161275		0.00153741		0.0014074		0.00119473						DCH BER  for TrCH ID 0		0.00255279		0.00229078		0.00204344		0.00177142		0.00161275		0.00143807		0.00141807

		DCH BLER for TrCH ID 0		0.00915046		0.00865043		0.00835042		0.00810041		0.0080004		0.00750038		0.00705035						DCH BLER for TrCH ID 0		0.00935047		0.00915046		0.00845042		0.00830042		0.00810041		0.00770039		0.00740037

		DCH BER  for TrCH ID 1		0.0030942		0.0024906		0.00231619		0.00208879		0.00201558		0.00174771		0.00123697						DCH BER  for TrCH ID 1		0.00286026		0.00271442		0.00240786		0.0018989		0.00177568		0.00157032		0.00126316

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		SF=256

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Output file		o_VehA_OLPC07_sf256.txt

																						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Geometry (dB)		-6		-3		0		3		6		9		12

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Velocity (km/h)		3		3		3		3		3		3		3

		Average Tx Traffic Ec/Ior (dB)		-3.45008		-12.0807		-15.2657		-18.1887		-20.9027		-23.4062		-25.1067						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average True Rx Eb/Io (dB)																				Average Tx Traffic Ec/Ior (dB)		-12.0253		-14.7968		-16.9772		-18.7436		-19.8382		-20.585		-20.8214

		DCH BER  for TrCH ID 0		0.00441689		0.00220678		0.00171075		0.00156408		0.00130673		0.00126606		0.00107672						Average True Rx Eb/Io (dB)

		DCH BLER for TrCH ID 0		0.0120506		0.00860043		0.00835042		0.0079004		0.00780039		0.00740037		0.00720036						DCH BER  for TrCH ID 0		0.00210211		0.00180942		0.00163475		0.00155341		0.0014134		0.00143541		0.00135807

		DCH BER  for TrCH ID 1		0.00438534		0.00265251		0.00245786		0.00244		0.00219059		0.00223106		0.00215725						DCH BLER for TrCH ID 0		0.00925046		0.00875044		0.00845042		0.00830042		0.0079504		0.0079504		0.00755038

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BER  for TrCH ID 1		0.00278228		0.00280133		0.00219118		0.00278466		0.0027168		0.002793		0.00257691

																						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		With DCCH

		SF=128																				SF=128

		Output file		o_PedA_OLPC07.txt																		Output file		o_VehA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-4.29573		-11.4559		-14.4881		-17.349		-19.9237		-22.409		-24.2688						Average Tx Traffic Ec/Ior (dB)		-10.7723		-13.5276		-15.763		-17.4558		-18.5993		-19.294		-19.6396

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00380952		0.00239612		0.00195543		0.00161608		0.00154874		0.00137674		0.00113206						DCH BER  for TrCH ID 0		0.00223678		0.00213744		0.0020141		0.00184543		0.00166075		0.00165542		0.00137274

		DCH BLER for TrCH ID 0		0.0103505		0.00880044		0.00850043		0.0080504		0.0079004		0.00745037		0.00730037						DCH BLER for TrCH ID 0		0.00930047		0.00900045		0.00875044		0.00840042		0.00820041		0.0079004		0.00770039

		DCH BER  for TrCH ID 1		0.00388829		0.00265787		0.00220547		0.0019126		0.00166377		0.0013459		0.00100065						DCH BER  for TrCH ID 1		0.00229892		0.00228047		0.00205963		0.00154651		0.001409		0.00129649		0.0010572

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256																				SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		Output file		o_VehA_OLPC07_sf256.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-3.10175		-8.11253		-13.2462		-16.1767		-18.8283		-21.2178		-23.0259						Average Tx Traffic Ec/Ior (dB)		-10.3055		-13.0697		-15.4084		-17.0092		-18.0962		-18.7287		-19.0978

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.0108119		0.00308015		0.00224678		0.00183409		0.00152008		0.0012934		0.00120406						DCH BER  for TrCH ID 0		0.00227611		0.0020141		0.00198477		0.00176609		0.00173009		0.00152008		0.00135873

		DCH BLER for TrCH ID 0		0.0291015		0.00910046		0.00825041		0.00810041		0.00775039		0.00745037		0.00715036						DCH BLER for TrCH ID 0		0.00905045		0.00875044		0.00830042		0.0080504		0.0079004		0.00770039		0.00735037

		DCH BER  for TrCH ID 1		0.0115006		0.00341446		0.00239774		0.00226023		0.00200189		0.00236857		0.00215546						DCH BER  for TrCH ID 1		0.00320849		0.00262632		0.00286443		0.00240905		0.00267751		0.00245905		0.00270133

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		AMR 7.95 kbps - Ideal SIR

		Without DCCH

		SF=128

		Output file		o_PedA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Output file		o_VehA_OLPC07.txt

																						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Geometry (dB)		-6		-3		0		3		6		9		12

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Velocity (km/h)		3		3		3		3		3		3		3

		Average Tx Traffic Ec/Ior (dB)		-8.9651		-14.3404		-17.4671		-20.2385		-22.8689		-24.9237		-26.1694						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average True Rx Eb/Io (dB)																				Average Tx Traffic Ec/Ior (dB)		-14.5296		-17.2619		-19.4508		-21.016		-22.1211		-22.762		-22.9892

		DCH BER  for TrCH ID 0		0.00287614		0.00156941		0.00110872		0.00085671		0.000850709		0.000891378		0.000816041						Average True Rx Eb/Io (dB)

		DCH BLER for TrCH ID 0		0.00875044		0.00850043		0.0080504		0.00775039		0.00745037		0.00715036		0.00660033						DCH BER  for TrCH ID 0		0.00124673		0.00110472		0.00100538		0.00100072		0.00109139		0.00102872		0.00087271

		DCH BER  for TrCH ID 1		0.00279895		0.0017239		0.00168282		0.0013203		0.00125602		0.00113875		0.000967906						DCH BLER for TrCH ID 0		0.00880044		0.00815041		0.00785039		0.00750038		0.00735037		0.00705035		0.00685034

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BER  for TrCH ID 1		0.0015971		0.00140781		0.00120006		0.000961953		0.000921475		0.00075599		0.000756585

																						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		Output file		o_VehA_OLPC07_sf256.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-3.56463		-13.3796		-16.4992		-19.3782		-22.0201		-24.2833		-25.703						Average Tx Traffic Ec/Ior (dB)		-13.4107		-16.2254		-18.4562		-20.1935		-21.3447		-22.0217		-22.3459

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00421288		0.00185476		0.0012374		0.000902045		0.000820041		0.000785373		0.000709369						DCH BER  for TrCH ID 0		0.00129006		0.00113406		0.000958715		0.00105205		0.000928046		0.00087071		0.00092538

		DCH BLER for TrCH ID 0		0.0118506		0.00855043		0.00845042		0.00820041		0.00780039		0.00750038		0.00740037						DCH BLER for TrCH ID 0		0.00875044		0.00860043		0.00825041		0.00815041		0.0079504		0.00785039		0.00750038

		DCH BER  for TrCH ID 1		0.00418473		0.00239655		0.00201439		0.00175902		0.00165425		0.00199415		0.00174116						DCH BER  for TrCH ID 1		0.00229535		0.00239238		0.00212153		0.00247512		0.00271264		0.00271442		0.00277812

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0





7.95 kbps with DDCH
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AMR 7.95 kbps, Target BLER = 0.7%, with DCH(DCCH), 
Non-ideal SIR Estimation, PCPICH Channel Estimation
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7.95 kbps no DCCH-Ideal SIR
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PedA SF=256
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AMR 7.95 kbps, Target BLER = 0.7%, with DCH(DCCH), 
Ideal SIR Estimation, PCPICH Channel Estimation
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7.95 kbps no DCCH
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PedA SF=128

PedA SF=256

VehA SF=128

VehA SF=256

Geometry (Ior_hat/Ioc), dB

Average Tx Ec/Ior, dB

AMR 7.95 kbps, Target BLER = 0.7%, without DCH(DCCH), 
Non-ideal SIR Estimation, PCPICH Channel Estimation
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data

		AMR 7.95 kbps - Non Ideal SIR

		Without DCCH

		SF=128																				SF=128

		Output file		o_PedA_OLPC07.txt																		Output file		o_VehA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-6.99708		-12.2462		-15.3193		-18.2331		-21.0674		-23.5789		-25.2576						Average Tx Traffic Ec/Ior (dB)		-11.7253		-14.4495		-16.6797		-18.45		-19.6843		-20.3359		-20.7615

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00313416		0.00234278		0.0019921		0.00161275		0.00153741		0.0014074		0.00119473						DCH BER  for TrCH ID 0		0.00255279		0.00229078		0.00204344		0.00177142		0.00161275		0.00143807		0.00141807

		DCH BLER for TrCH ID 0		0.00915046		0.00865043		0.00835042		0.00810041		0.0080004		0.00750038		0.00705035						DCH BLER for TrCH ID 0		0.00935047		0.00915046		0.00845042		0.00830042		0.00810041		0.00770039		0.00740037

		DCH BER  for TrCH ID 1		0.0030942		0.0024906		0.00231619		0.00208879		0.00201558		0.00174771		0.00123697						DCH BER  for TrCH ID 1		0.00286026		0.00271442		0.00240786		0.0018989		0.00177568		0.00157032		0.00126316

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		SF=256

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Output file		o_VehA_OLPC07_sf256.txt

																						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Geometry (dB)		-6		-3		0		3		6		9		12

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Velocity (km/h)		3		3		3		3		3		3		3

		Average Tx Traffic Ec/Ior (dB)		-3.45008		-12.0807		-15.2657		-18.1887		-20.9027		-23.4062		-25.1067						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average True Rx Eb/Io (dB)																				Average Tx Traffic Ec/Ior (dB)		-12.0253		-14.7968		-16.9772		-18.7436		-19.8382		-20.585		-20.8214

		DCH BER  for TrCH ID 0		0.00441689		0.00220678		0.00171075		0.00156408		0.00130673		0.00126606		0.00107672						Average True Rx Eb/Io (dB)

		DCH BLER for TrCH ID 0		0.0120506		0.00860043		0.00835042		0.0079004		0.00780039		0.00740037		0.00720036						DCH BER  for TrCH ID 0		0.00210211		0.00180942		0.00163475		0.00155341		0.0014134		0.00143541		0.00135807

		DCH BER  for TrCH ID 1		0.00438534		0.00265251		0.00245786		0.00244		0.00219059		0.00223106		0.00215725						DCH BLER for TrCH ID 0		0.00925046		0.00875044		0.00845042		0.00830042		0.0079504		0.0079504		0.00755038

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BER  for TrCH ID 1		0.00278228		0.00280133		0.00219118		0.00278466		0.0027168		0.002793		0.00257691

																						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		With DCCH

		SF=128																				SF=128

		Output file		o_PedA_OLPC07.txt																		Output file		o_VehA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-4.29573		-11.4559		-14.4881		-17.349		-19.9237		-22.409		-24.2688						Average Tx Traffic Ec/Ior (dB)		-10.7723		-13.5276		-15.763		-17.4558		-18.5993		-19.294		-19.6396

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00380952		0.00239612		0.00195543		0.00161608		0.00154874		0.00137674		0.00113206						DCH BER  for TrCH ID 0		0.00223678		0.00213744		0.0020141		0.00184543		0.00166075		0.00165542		0.00137274

		DCH BLER for TrCH ID 0		0.0103505		0.00880044		0.00850043		0.0080504		0.0079004		0.00745037		0.00730037						DCH BLER for TrCH ID 0		0.00930047		0.00900045		0.00875044		0.00840042		0.00820041		0.0079004		0.00770039

		DCH BER  for TrCH ID 1		0.00388829		0.00265787		0.00220547		0.0019126		0.00166377		0.0013459		0.00100065						DCH BER  for TrCH ID 1		0.00229892		0.00228047		0.00205963		0.00154651		0.001409		0.00129649		0.0010572

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256																				SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		Output file		o_VehA_OLPC07_sf256.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-3.10175		-8.11253		-13.2462		-16.1767		-18.8283		-21.2178		-23.0259						Average Tx Traffic Ec/Ior (dB)		-10.3055		-13.0697		-15.4084		-17.0092		-18.0962		-18.7287		-19.0978

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.0108119		0.00308015		0.00224678		0.00183409		0.00152008		0.0012934		0.00120406						DCH BER  for TrCH ID 0		0.00227611		0.0020141		0.00198477		0.00176609		0.00173009		0.00152008		0.00135873

		DCH BLER for TrCH ID 0		0.0291015		0.00910046		0.00825041		0.00810041		0.00775039		0.00745037		0.00715036						DCH BLER for TrCH ID 0		0.00905045		0.00875044		0.00830042		0.0080504		0.0079004		0.00770039		0.00735037

		DCH BER  for TrCH ID 1		0.0115006		0.00341446		0.00239774		0.00226023		0.00200189		0.00236857		0.00215546						DCH BER  for TrCH ID 1		0.00320849		0.00262632		0.00286443		0.00240905		0.00267751		0.00245905		0.00270133

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		AMR 7.95 kbps - Ideal SIR

		Without DCCH

		SF=128

		Output file		o_PedA_OLPC07.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Output file		o_VehA_OLPC07.txt

																						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Geometry (dB)		-6		-3		0		3		6		9		12

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Velocity (km/h)		3		3		3		3		3		3		3

		Average Tx Traffic Ec/Ior (dB)		-8.9651		-14.3404		-17.4671		-20.2385		-22.8689		-24.9237		-26.1694						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average True Rx Eb/Io (dB)																				Average Tx Traffic Ec/Ior (dB)		-14.5296		-17.2619		-19.4508		-21.016		-22.1211		-22.762		-22.9892

		DCH BER  for TrCH ID 0		0.00287614		0.00156941		0.00110872		0.00085671		0.000850709		0.000891378		0.000816041						Average True Rx Eb/Io (dB)

		DCH BLER for TrCH ID 0		0.00875044		0.00850043		0.0080504		0.00775039		0.00745037		0.00715036		0.00660033						DCH BER  for TrCH ID 0		0.00124673		0.00110472		0.00100538		0.00100072		0.00109139		0.00102872		0.00087271

		DCH BER  for TrCH ID 1		0.00279895		0.0017239		0.00168282		0.0013203		0.00125602		0.00113875		0.000967906						DCH BLER for TrCH ID 0		0.00880044		0.00815041		0.00785039		0.00750038		0.00735037		0.00705035		0.00685034

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BER  for TrCH ID 1		0.0015971		0.00140781		0.00120006		0.000961953		0.000921475		0.00075599		0.000756585

																						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0

		SF=256

		Output file		o_PedA_OLPC07_sf256.txt																		Output file		o_VehA_OLPC07_sf256.txt

		Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000						Number of Simulated Frames		40000		40000		40000		40000		40000		40000		40000

		* Summary *																				* Summary *

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

		Velocity (km/h)		3		3		3		3		3		3		3						Velocity (km/h)		3		3		3		3		3		3		3

		Profile Case		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A		Pedestrian A						Profile Case		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A		Vehicular A

		Average Tx Traffic Ec/Ior (dB)		-3.56463		-13.3796		-16.4992		-19.3782		-22.0201		-24.2833		-25.703						Average Tx Traffic Ec/Ior (dB)		-13.4107		-16.2254		-18.4562		-20.1935		-21.3447		-22.0217		-22.3459

		Average True Rx Eb/Io (dB)																				Average True Rx Eb/Io (dB)

		DCH BER  for TrCH ID 0		0.00421288		0.00185476		0.0012374		0.000902045		0.000820041		0.000785373		0.000709369						DCH BER  for TrCH ID 0		0.00129006		0.00113406		0.000958715		0.00105205		0.000928046		0.00087071		0.00092538

		DCH BLER for TrCH ID 0		0.0118506		0.00855043		0.00845042		0.00820041		0.00780039		0.00750038		0.00740037						DCH BLER for TrCH ID 0		0.00875044		0.00860043		0.00825041		0.00815041		0.0079504		0.00785039		0.00750038

		DCH BER  for TrCH ID 1		0.00418473		0.00239655		0.00201439		0.00175902		0.00165425		0.00199415		0.00174116						DCH BER  for TrCH ID 1		0.00229535		0.00239238		0.00212153		0.00247512		0.00271264		0.00271442		0.00277812

		DCH BLER for TrCH ID 1		0		0		0		0		0		0		0						DCH BLER for TrCH ID 1		0		0		0		0		0		0		0





7.95 kbps with DDCH
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PedA SF=128

PedA SF=256

VehA SF=128
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Geometry (Ior_hat/Ioc), dB

Average Tx Ec/Ior, dB

AMR 7.95 kbps, Target BLER = 0.7%, with DCH(DCCH), 
Non-ideal SIR Estimation, PCPICH Channel Estimation
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7.95 kbps no DCCH-Ideal SIR
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PedA SF=128

PedA SF=256

VehA SF=128

VehA SF=256

Geometry (Ior_hat/Ioc), dB

Average Tx Ec/Ior, dB

AMR 7.95 kbps, Target BLER = 0.7%, with DCH(DCCH), 
Ideal SIR Estimation, PCPICH Channel Estimation
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