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1 Introduction 

One main objective of introducing UMTS is the efficient support for high data rate applications. An increased system capacity compared to second generation mobile systems is essential for the successful introduction of UMTS. So far only little work has been done to optimise packet data transmission and to enhance system capacity by means of link control and link adaptation. 

Hybrid ARQ Type II/III is agreed to be included in UMTS Release 2000. The intention of this paper is to provide more information about different Hybrid ARQ techniques and adaptive FEC. Simulation results are presented that clarify the delay performance and memory requirements.  

1.1 Principle of ARQ Type II/III

The principle of different ARQ schemes have been described in [2].

For Type II/III ARQ erroneous packets are stored in the receiver and combined with the retransmitted packets upon arrival. Thus the information transmitted before is not discarded and the redundancy is incremented with each retransmission. The coding rate is herewith adapted to the radio environment.

To support ARQ Type II/III the Sequence Number of the block being transmitted has to be encoded separately. This coding has to be done with a lower coding rate to allow the Sequence Number to be read even when the data is erroneous. The stored data with the known Sequence Number  can then be combined with subsequent retransmissions.

Another prerequisite to support ARQ Type II/III is the memory to store erroneous blocks in the physical layer. The available memory for storing the soft values is limited. Buffer size and quantisation accuracy should not be standardised. These values depend on the actual implementation and receiver structure that corresponds to different requirements.

The exact mechanism of combining different blocks shall also not be standardised. There are different schemes with different performance, complexity and memory requirements. Some examples are given in section 2 that could be attached as informative annex to the TDD/FDD Physical Layer Procedures.

1.2 Principle of Link Adaptation

An alternative mean to adapt the redundancy to the radio environment is to adapt the coding rate itself. Fixed rate error correction is designed for the average or worst-case situation. Besides the support of different code rates there are no additional requirements to the physical layer. The coding rate will be controlled by RRC and RLC. 

Adaptive coding could optimise the throughput, reduce the dynamic range and help to design a more robust CDMA system. The coding rate that is to be used is selected from a set of different coding rates. The switching between coding rates can easily be done based on existing measurements as (raw BER, BLER, C/I, Eb/No etc). The adaptive FEC encoding should be denoted as Link Adaptation in the following. 

2 Simulation

General Parameter

Service
480kbps UDD Downlink

Spreading Factor
16

Chip Rate
4.096 Mcps

Bits per slot 
320 (32 DPCCH + 288 DPDCH)

Channel Model
Indoor to Outdoor & Pedestrian A , 3km/h

Interference
modelled as AWGN

Encoding
Convolutional Coder (8 tail bits)

Decoding
Viterbi Decoder

Power Control
none

RAKE Receiver
fixed searcher, 2 fingers

CRC Length
16

RLC PDU Length
264 (248 data + 16 RLC Header)

Scheme 1 – Standard Hybrid ARQ Type I

For the simulations the selective repeat scheme is employed as described in the RLC Protocol Description [8]. A STATUS PDU is used to inform the transmitting entity about missing PDU’s at the receiving entity either upon detection of a missing PDU or as a response to a polling request from the transmitting entity. When a status report is to be send by the receiver or is polled by the transmitter is controlled by different timer and trigger functions described in [8].

A throughput analysis for different fixed coding rates is shown in Fig. 1. It is seen that every coding rate has a certain range, where it maximises the throughput. Perfect power control should keep the user around this operation point. For a typical coding rate of around ½ to 1/3 the optimum operation point is in the region of 0 to –2 dB.

There are however limits to the usage of power control. Fully loaded systems will react very sensible to power adjustments particular of high data rate users. The increase of average C/I due to short-duration peaks in the transmission power is a problem that can be avoided by coding rate and processing gain control [1]. In regions where the transmit power is at the edge of its range, meaning very high or very low power, coding control is expected to be superior to fixed rate coding, because operation point can not be hold anymore. Furthermore there is no gain from good channel conditions where mobile stations generate little interference and could increase their throughput significantly. 
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Figure 1: Throughput of ARQ Type I with fixed coding rates (1, ½, 1/3, ¼)

Therefore schemes of link adaptation should be investigated in the future. Two alternative solutions are Type II/III ARQ and adaptive FEC that shall be investigated in the following sections. The same ARQ protocol is used for these simulations.

Scheme 2 - Hybrid ARQ Type II/III

There are different methods to make use of the stored values. We  evaluated two techniques  the one referred to as Code Combing (CC) and the other Maximum Ratio Combing (MRC). 

For CC different Code Segments cs1, cs2, ... csx are subsequently sent (after block failure) using rate compatible punctured convolutional codes (RCPC) [7]. Redundancy for the decoding process is incremented with each new code segment arriving after erroneous decoding. The memory needed increases with the number of code segments x to be stored. A stored code segment is discarded when the same is expected to arrive in the next  retransmission. For instance cs1 is discarded after x retransmissions (cs2, .., csx), since the next code segment is cs1 again. 

MRC, as in the case of soft hand-over, adds the weighted soft decision values of certain code segments. If cs1 (first transmission) is erroneous it is retransmitted cs1 (second transmission) and MRC combined to cs1*. Every retransmission of that segment is MRC combined that only one segment has to be stored. 

Simulation were made for a) Maximum Ratio Combining (MRC), b) and c) Code Combing. d) and e) a combination of CC and MRC:

a) no encoding, same cs1 will be retransmitted, MRC of subsequent cs1’s to cs1*

b) convolutional code 1/2, two code segments cs1,cs2 transmitted alternately

- combining of subsequent cs1 and cs2, discard previous cs’s 

c) convolutional code 1/3, three code segments cs1, cs2, cs3 transmitted alternately 

- combining of subsequent cs1, cs2 and cs3, discard previous cs’s

d) convolutional code 1/2, two code segments cs1, cs2 transmitted alternately 

- with MRC of the same cs’s to cs*s and combining of segments cs1* and cs2*

e) convolutional code 1/3, three code segments cs1, cs2, cs3 transmitted alternately

- with MRC of the same cs’s to cs*s and combining of segments cs1*, cs2*, cs3*

All of these schemes can be realised with one decoder. Other more complex methods as multiple decoding of different code segments and combinations are possible.

Figure 2 compares the throughput of the different schemes. Case a) with the pure MRC of un-coded blocks performs inferior since there is no coding gain. This case will not be considered any further, even though it requires very little memory. Cases b) and c) perform only to a certain extent better than fixed rate coding since previously transmitted blocks have  to be discarded after b) 2 or c) 3 retransmissions. For low Eb/No with a lot of retransmissions the code does not get better due to the discarded blocks. In d) and e) these blocks are used for MRC and with every retransmission it becomes more likely that the block can be decoded successfully. It is also seen that there is a coding gain for a 1/3 code compared to a ½ code in bad channel situations.
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Figure 2: Throughput of Hybrid ARQ Type II/III compared to Hybrid ARQ Type I

Both schemes d) and e) are about 2-3 dB better than the commonly used Type I ARQ in a likely working point.

Failure of the return acknowledge channel or header failure were not taken into account. In [6] it is shown that a high throughput is maintained and that the extra overhead reduces the throughput only slightly. 

2.1.1.1 Scheme 3 - Link Adaptation & ARQ Type I 

In these simulations four convolutional codes of the rates 1, 1/2, 1/3 and 1/4 are employed. In this simulation a very simple technique is used for Link Adaptation that counts the Block Errors in a certain observation interval (. The parameter ( should be chosen in dependence of the fading scheme. For the 3km/h channel a ( of 1,8s was used. It ensures that the coding rate is not switched too often to reduce the signalling. 

Thresholds for the maximum block error rate per time interval (BLER( max) and minimum block error rate per time interval (BLER( min) were specified which cause the entities to switch to a lower or higher coding rate respectively. Good performance was achieved with BLER( max = 55% and BLER(  min = 2%. 

If the receiver measures a block error rate during ( of less than 2% a command is sent to the transmitter to use the next higher coding rate (if available). If the receiver measures a block error rate of more than 55% a command is sent to the transmitter to use the next lower coding rate (if available). The switch messages (switch up/switch down) could be transmitted as a specially defined super field within a RLC status report (STATUS PDU) or as a specially defined PDU Type of the RLC protocol. The round trip delay for the switch was taken into account. After a switch (switch up or switch down) a timeout period of at least the round trip delay plus the observation interval was defined for another switch in the same direction (up or down). On the other side it is possible to switch back to the old code rate within the timeout. 
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Figure 3: Throughput of Link Adaptation compared to fixed coding rates

In Figure 3 it is seen that with the help of link adaptation a throughput can be reached that is near the performance of the optimum coding rate of that particular environment. Comparing to Fig.2 it is obvious that the performance of ARQ Type II/III can not be reached. The irregular unpredictable nature of a mobile channel can not be compensated completely by adaptive coding. 

However adaptive FEC encoding can be implemented without any additional memory requirements and with little or no additional complexity. It could also be applied for circuit switched data, because it does not rely on retransmissions for redundancy adaptation.

2.2 Memory requirements for Type II/III ARQ 

The available memory for storing erroneous packets is limited. Buffer size and quantisation accuracy should not, as proposed in [3], be standardised. These values depend on the actual implementation and receiver structure that will correspond to different requirements. 
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Two different techniques of storing the PDU’s were evaluated. The one technique referred to as non-optimum (nopt) stores all PDU’s up to that block, where the last failure happened.  These technique is mostly used in RLC, because in-sequence delivery is often required by 

Figure 4: Maximum memory allocation for storing all erroneous blocks

higher layer. The non-optimum case also allocates memory for all the x code segments that might need to be stored in advance ( b) 2 cs, c) and d) 3 cs, e) 4cs ). Since memory in the physical layer is a very limited resource the reordering should be made by higher layer. In the optimal (opt) case memory control only stores the erroneous blocks by an appropriate addressing mechanism. The memory needed for that addressing was not considered. Memory calculations were done using 4 bit quantisation accuracy.  

The maximum memory allocation that occurred in the simulation for an environments as Eb/No =  –2dB was around 100 kByte. It shall be noted that this is the maximum allocation that happened during a simulation. The memory can be dimensioned less. In a worst case scenario some blocks can be discarded with little impact on the overall performance. However memory requirements increase strongly for lower Eb/No values where MRC gives an improvement. 

As an interesting affect can be seen that case e) 1/3 MRC does not require 1/3 more memory compared to d) ½ MRC. Obviously the coding gain from an third code segment helps to decode some of the corrupted PDU’s correctly. 

The memory requirement will also depend on the exact ARQ scheme to be used. Currently RAN WG2 studies the use of a RLC toolbox that allows to adapt the used ARQ scheme to the environment [5]. The principle is to combine different functions signalled by RRC before setting up a new RLC entity. Thus the ARQ scheme will be very flexible and also adaptable to the performance and memory available at the UE.

There are different ways to avoid lack of memory in the receiver. The receiver could send a message that it is running out of memory. The transmitter does also know roughly how many blocks did not receive the ACK message yet and could, by transmitting not yet acknowledged blocks again, relieve the memory allocation in the receiver.  

2.3 Delay Performance 

Even for Unconstrained Delay Data the delay is an important performance aspect. In Fig. 5 the delay of encoded blocks, that is proportional to the number of retransmissions, is shown. 
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Figure 5: Delay for data blocks

Clearly the number of retransmissions is increased in the ARQ Type II/III scheme. Retransmissions are an inherent means of ARQ Type II/III to adapt the coding overhead to the environment. For good channel conditions the delay is relatively independent from the actual algorithm being used. 

The number of retransmission for link adaptation is kept smaller and follows the plot of the particular coding rate that is in use. It can also be noted that there should be a coding rate (e.g. 2/3 or 4/5) between 1 and ½ to improve throughput and delay in that region.

3 Testing 

ARQ Type II/III and Link Adaptation require new test methods that have to be defined by RAN WG4. 

As already mentioned the quantisation accuracy and memory requirement shall not be standardised. The testing should be that certain performance requirements have to be met. For very tight test cases it is likely that the required performance can not be met without using ARQ Type II/III or Link Adaptation.

Link Adaptation and Incremental Redundancy (ARQ Type II/III) are also used in GSM EDGE. In [4] it is proposed to define a set of channel snapshots to get appropriate test cases. The test cases should be defined that separate Link Adaptation and Incremental Redundancy (ARQ Type II/III)  performance as much as possible. 

4 Conclusion

The intention of this paper is to provide more information about adaptive FEC and Hybrid ARQ techniques. 

Both schemes are superior to the currently used schemes concerning the reachable throughput. Ideal Hybrid ARQ Type II/III can provide a performance gain of about 2-3 dB compared to link adaptation and fixed coding rate. UMTS should take benefit from this throughput gain in future even though complexity is added to the receiver. 

If ARQ Type II/III is not supported by the UE it can gain from adaptive FEC, not exclusively relying on power control. The physical layer has only to support different coding rates that are then controlled by the higher layer based on existing Layer 1 measurements. This technique could also be suitable for supporting circuit switched or low delay constrained data more efficiently. 

Actions to be taken:

· ARQ Type II/III should be included in Release 2000 of UMTS. Provision to ease the inclusion in future should be taken as soon as possible.

· The Physical Layer has to support different coding rates, whereas it shall be possible to select code segments from the mother code

· To support Type II/III ARQ a RLC PDU identification has to be encoded separately. WG1 and WG2 need to study this item jointly. 

· Link Adaptation could be introduced in future, in cases where no use is made of ARQ Type II/III. RAN WG1 should consider this technique as improvement for future releases.  
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		9		0.764978		5		0.575485		5		0.56828		-3		0.160294		6		0.407941		-1		0.229511		-3		0.162212		-2		0.179199		7		0.667959		0.666258

						7		0.667484		7		0.664382		-2		0.183914		7		0.51885		0		0.286818		-2		0.199987		0		0.213622		9		0.778673		0.775821

						9		0.780149		9		0.780099		-1		0.231884		8		0.608029		1		0.339089		-1		0.232405		2		0.232085		11		0.876226		0.878753

						11		0.875175		11		0.875651		0		0.263947		9		0.716871		2		0.380537		0		0.261904		6		0.246467		13		0.938151		0.938151

						13		0.938526		13		0.938376		1		0.337225		10		0.791145		3		0.417511		2		0.298657		8		0.248562		15		0.972128		0.972128

						15		0.971302		15		0.971302		2		0.384485		11		0.839304		4		0.441786		4		0.317628						17		0.988991		0.988991

						17		0.988791		17		0.988791		3		0.418863		12		0.892347		5		0.459741		6		0.327239						20		0.997423		0.997423

						20		0.997323		20		0.997323		4		0.443045		13		0.918274		6		0.472285		8		0.331075

														5		0.45374		14		0.942635		7		0.482451

														6		0.464622		15		0.956225		8		0.489458

														7		0.483322		16		0.977455		11		0.497466

														8		0.580116		17		0.985033

														9		0.688647		20		0.997057

														10		0.767595

														11		0.849462

														12		0.895722

														13		0.927431

														14		0.951989

														15		0.968312





tp_old

		

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data		Sample'

		Y0		== Hybrid I		I (1;MRC)

		Y1		== Hybrid I		I (1;1/2:MR		C)

		Y2		== Hybrid I		I (1;1/2)

		Y3		== Hybrid I		I (1;1/3)

		Y4		== LA Rates		(all)

		Y5		== Rate 1/2

		Y6		== Rate 1

		Y7		== Rate 1/3

		Y8		== Rate 1/4

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8

		-10																		0.004033

		-9																0.003398

		-8																		0.021073

		-7												0				0.019284		0.037816

		-6		0.028121		0.14429		0.002027		0.047163								0.040673		0.059592

		-5												0.029905				0.067712

		-4												0.053241				0.104903		0.123515

		-3				0.256881		0.111114		0.208967				0.087306				0.154103

		-2												0.143143				0.198236		0.178183

		-1				0.343225		0.220326		0.342274				0.19385				0.231467

		0		0.202562										0.262857		0.000564		0.26057		0.213591

		1				0.42514		0.370872		0.437425				0.330143		0.006826

		2												0.379692		0.034068		0.298574		0.231928

		3		0.344126		0.494996		0.489166		0.501877				0.416573		0.090744

		4												0.441567		0.174098		0.317566

		5				0.56828		0.573008		0.574159				0.45971		0.28745

		6		0.559287										0.472222		0.381826		0.327093		0.246295

		7				0.667109		0.667959		0.666258				0.482389		0.491733

		8												0.489364		0.624311		0.330866		0.248452

		9		0.764978		0.780099		0.778673		0.775821						0.714679

		10														0.786636

		11				0.875651		0.876226		0.878753				0.497247		0.839241

		12														0.881638

		13				0.938376		0.938151		0.938151						0.922971

		14														0.943825

		15				0.971302		0.972128		0.972128						0.956225

		16														0.977455

		17				0.988791		0.988991		0.988991						0.985033

		20				0.997323		0.997423		0.997423						0.996806





Delay

		3		-4		-7		-8		-8		-6		-6		-6		-6

		4		-3		-6		-7		-7		-3		-3		-3		-3

		5		-2		-5		-6		-6		-1		-1		-1		-1

		6		-1		-4		-4		-5		1		1		1		1

		7		0		-3		-2		-4		3		3		3		3

		8		1		-2		0		-3		5		5		5		5

		9		2		-1		2		-2		7		7		7		7

		10		3		0		6		-1		9		9		9		9

		11		4		2		8		0		11		11		11		11

		12		5		4				1		13		13		13		13

		13		6		6				2		15		15		15		15

		14		7		8				3		17		17		17		17

		15		8						4						20		20

		16		11						5

		17								6

		20								7

										8

										9

										10

										11

										12

										13

										14

										15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HI LA

b) HII(1/2)

c) HII(1/3)

d) HII(1/2;MRC)

e) HII(1/3;MRC)

Eb/N0

delay [sec]

3.85933

8.67738

16.61862

17.19347

16.44258

7.37938

3.14425

2.623

2.837

2.71498

6.12148

3.9786

7.23376

11.64182

1.79342

1.10587

0.92961

1.62991

1.21214

2.32638

1.69246

2.80928

1.62456

0.63711

0.53203

0.47448

0.81995

0.52349

0.96624

0.34699

1.02708

0.42612

0.28716

0.29844

0.25687

0.42428

0.29581

0.442

0.13807

0.56139

0.21189

0.17977

0.19615

0.17978

0.26016

0.16286

0.22397

0.06925

0.27554

0.15298

0.14245

0.14741

0.14211

0.16799

0.1111

0.14496

0.04232

0.18851

0.11832

0.11487

0.11703

0.11533

0.10889

0.08186

0.10064

0.02519

0.16547

0.08945

0.08945

0.09073

0.08985

0.08777

0.06288

0.05214

0.02277

0.13226

0.06834

0.06809

0.06684

0.06524

0.06442

0.04622

0.03518

0.17858

0.04704

0.04704

0.04737

0.04702

0.04792

0.04105

0.02746

0.11835

0.03447

0.03408

0.03535

0.03535

0.04171

0.03353

0.02339

0.07982

0.02746

0.02746

0.02832

0.02832

0.03832

0.02834

0.06224

0.02254

0.02254

0.0312

0.02303

0.07994

0.02732

0.22276

0.02214

0.23227

0.29634

0.17551

0.11872

0.09459

0.0712

0.05443

0.04417

0.03854



all_delayV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		11.91868		-6		2.623		-6		3.14425		-8		16.44258		3		3.85933		-4		8.67738		-7		16.61862		-8		17.19347		-6				7.37938

		-3		5.28622		-3		0.92961		-3		1.10587		-7		7.23376		4		2.837		-3		2.71498		-6		6.12148		-7		3.9786		-3		11.64182		1.79342

		0		1.73025		-1		0.47448		-1		0.53203		-6		2.80928		5		1.62991		-2		1.21214		-5		2.32638		-6		1.69246		-1		1.62456		0.63711

		3		0.58638		1		0.25687		1		0.29844		-5		1.02708		6		0.81995		-1		0.52349		-4		0.96624		-4		0.34699		1		0.42612		0.28716

		6		0.20322		3		0.17978		3		0.19615		-4		0.56139		7		0.42428		0		0.29581		-3		0.442		-2		0.13807		3		0.21189		0.17977

		9		0.1023		5		0.14211		5		0.14741		-3		0.27554		8		0.26016		1		0.16286		-2		0.22397		0		0.06925		5		0.15298		0.14245

						7		0.11533		7		0.11703		-2		0.18851		9		0.16799		2		0.1111		-1		0.14496		2		0.04232		7		0.11832		0.11487

						9		0.08985		9		0.09073		-1		0.16547		10		0.10889		3		0.08186		0		0.10064		6		0.02519		9		0.08945		0.08945

						11		0.06524		11		0.06684		0		0.13226		11		0.08777		4		0.06288		2		0.05214		8		0.02277		11		0.06834		0.06809

						13		0.04702		13		0.04737		1		0.17858		12		0.06442		5		0.04622		4		0.03518						13		0.04704		0.04704

						15		0.03535		15		0.03535		2		0.11835		13		0.04792		6		0.04105		6		0.02746						15		0.03447		0.03408

						17		0.02832		17		0.02832		3		0.07982		14		0.04171		7		0.03353		8		0.02339						17		0.02746		0.02746

						20		0.02254		20		0.02254		4		0.06224		15		0.03832		8		0.02834										20		0.02221		0.02221

														5		0.07994		16		0.0312		11		0.02303

														6		0.22276		17		0.02732

														7		0.23227		20		0.02214

														8		0.29634

														9		0.17551

														10		0.11872

														11		0.09459

														12		0.0712

														13		0.05443

														14		0.04417

														15		0.03854





Memory

		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3

		0		-1		-1		0		-1		-1

		3		1		1		3		1		1

		6		3		3		6		3		3

		9		5		5		9		5		5

				7		7				7		7

				9		9				9		9

				11		11				11		11

				13		13				13		13

				15		15				15		15

				17		17				17		17

				20		20				20		20



HII(1;MRC opt)

HII(1/3;MRC) opt

HII(1/2;MRC) opt

HII(1;MRC nopt)

HII(1/3;MRC) nopt

HII(1/2;MRC) nopt

Eb/N0

memory [kByte]

201.4

221.5

189.5

297.9

473.3

324.6

132.8

128.2

107.2

247.5

344.9

250.7

81.5

102

86.1

154.6

311.3

188.9

56.9

74.5

75.7

94.5

206.7

145.5

33.2

46.6

62.6

56.6

168.2

113.2

21.2

35.1

43.1

39.6

129.2

88

30.1

29.1

98.4

72.5

23.9

23.9

97.6

65.1

23.1

21.3

93.1

65.1

16.8

16.8

93.5

62.3

10

10

89.4

59.6

7.9

7.9

92.7

61.8

4.6

4.6

92.7

61.8



all_memoV23_6

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		1473		-6		1620		-6		1386		-6		2179		-6		3462		-6		2374

		-3		971		-3		938		-3		784		-3		1810		-3		2523		-3		1834

		0		596		-1		746		-1		630		0		1131		-1		2277		-1		1382

		3		416		1		545		1		554		3		691		1		1512		1		1064

		6		243		3		341		3		458		6		414		3		1230		3		828

		9		155		5		257		5		315		9		290		5		945		5		644

						7		220		7		213						7		720		7		530

						9		175		9		175						9		714		9		476

						11		169		11		156						11		681		11		476

						13		123		13		123						13		684		13		456

						15		73		15		73						15		654		15		436

						17		58		17		58						17		678		17		452

						20		34		20		34						20		678		20		452





Diagramm3

														-6		-6

		-6		-6		-6		-6		-6		-6		0		0

		-3		-3		-3		-3		-3		-3		3		3

		-1		-1		-1		-1		-1		-1		6		6

		1		1		1		1		1		1		9		9

		3		3		3		3		3		3

		5		5		5		5		5		5

		7		7		7		7		7		7

		9		9		9		9		9		9

		11		11		11		11		11		11

		13		13		13		13		13		13

		15		15		15		15		15		15

		17		17		17		17		17		17

		20		20		20		20		20		20



HII(1/2;MRC) opt

HII(1/2;MRC) nopt

HII(1/2) opt

HII(1/2) nopt

HII(1/3) opt

HII(1/3) nopt

HII(1;MRC) opt

HII(1;MRC) nopt

Eb/N0

memory [kByte]

201.4

297.9

46.2

99.5

23.9

61.7

50.2

202.3

81.5

154.6

65.6

157

38.3

99.4

64

190.9

56.9

94.5

46.3

125.8

28.4

103.5

54.7

200.7

33.2

56.6

53.7

115.9

23.9

70

46.2

123.3

21.2

39.6

43.1

94.6

32.4

83.8

43.6

119.8

43.1

88

27.1

51.1

38.1

83.4

29.1

82.3

19.4

41.8

22.4

63.4

23.9

65.1

20.1

36.6

22.8

61.8

21.3

65.1

20.2

39.2

21.6

60.4

16.8

62.3

18.3

30.8

20.6

61.5

10

59.6

11.9

28.7

12.6

57.4

7.9

61.8

6.7

28.6

7

57.1

4.6

61.8

4.5

27.6

4.5

55.2



memo_old

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt				Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		201.4		297.9				-6		46.2		99.5		23.9		61.7		50.2		202.3

		0		81.5		154.6				-3		65.6		157		38.3		99.4		64		190.9

		3		56.9		94.5				-1		46.3		125.8		28.4		103.5		54.7		200.7

		6		33.2		56.6				1		53.7		115.9		23.9		70		46.2		123.3

		9		21.2		39.6				3		43.1		94.6		32.4		83.8		43.6		119.8

										5		43.1		88		27.1		51.1		38.1		83.4

										7		29.1		82.3		19.4		41.8		22.4		63.4

										9		23.9		65.1		20.1		36.6		22.8		61.8

										11		21.3		65.1		20.2		39.2		21.6		60.4

										13		16.8		62.3		18.3		30.8		20.6		61.5

										15		10		59.6		11.9		28.7		12.6		57.4

										17		7.9		61.8		6.7		28.6		7		57.1

										20		4.6		61.8		4.5		27.6		4.5		55.2

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt

										Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		1473		2179

		0		596		1131				-6		338		728		175		451		367		1480

		3		416		691				-3		480		1148		280		727		468		1396

		6		243		414				-1		339		920		208		757		400		1468

		9		155		290				1		393		848		175		512		338		902

										3		315		692		237		613		319		876

										5		315		644		198		374		279		610

										7		213		602		142		306		164		464

										9		175		476		147		268		167		452

										11		156		476		148		287		158		442

										13		123		456		134		225		151		450

										15		73		436		87		210		92		420

										17		58		452		49		209		51		418

										20		34		452		33		202		33		404





h2_delay_buffer

		TStop		= 25s

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/2:MR		C)

		Y1		== Hybrid II		(1;1/2)																						Y4		Y5		Y9		Y10

		Y2		== Hybrid II		(1;1/3)

		Y3		== Hybrid II		(1;1/2:MR		C) opt Buff		er																		175		367		364		451

		Y4		== Hybrid II		(1;1/2) o		pt Buffer																				280		468		574		727

		Y5		== Hybrid II		(1;1/3) o		pt Buffer																				208		400		460		757

		Y6		== Hybrid II		(1;1/2:MR		C) IS-Delay																				175		338		424		512

		Y7		== Hybrid II		(1;1/2) I		S-Delay																				237		319		346		613

		Y8		== Hybrid II		(1;1/3) I		S-Delay																				198		279		322		374

		Y9		== Hybrid II		(1;1/2:MR		C) nonopt B		uffer																		142		164		301		306

		Y10		== Hybrid I		I (1;1/2)		nonopt Buff		er																		147		167		238		268

																												148		158		238		287

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8		Y9		Y10				134		151		228		225

																												87		92		218		210

		-6		0.1443		0.002		0.0472		338		175		367		0.7846		22.0986		4.2623		364		451				49		51		226		209

		-3		0.2569		0.1111		0.209		480		280		468		0.521		1.6436		0.78		574		727				33		33		226		202

		-1		0.3432		0.2203		0.3423		339		208		400		0.385		0.7015		0.4388		460		757

		1		0.4251		0.3709		0.4374		393		175		338		0.2672		0.3348		0.2487		424		512

		3		0.495		0.4892		0.5019		315		237		319		0.1859		0.2086		0.1765		346		613

		5		0.5683		0.573		0.5742		315		198		279		0.1474		0.15		0.1407		322		374

		7		0.6671		0.668		0.6663		213		142		164		0.1158		0.1145		0.1141		301		306

		9		0.7801		0.7787		0.7758		175		147		167		0.0907		0.0903		0.0901		238		268

		11		0.8757		0.8762		0.8788		156		148		158		0.0668		0.0664		0.0662		238		287

		13		0.9384		0.9382		0.9382		123		134		151		0.0474		0.0476		0.0476		228		225

		15		0.9713		0.9721		0.9721		73		87		92		0.0353		0.0355		0.0355		218		210

		17		0.9888		0.989		0.989		58		49		51		0.0283		0.0271		0.0271		226		209

		20		0.9973		0.9974		0.9974		34		33		33		0.0225		0.0222		0.0222		226		202

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/3) n		onopt Buffe		r

		X		Y0

		-6		740

		-3		698

		-1		734

		1		451

		3		438

		5		305

		7		232

		9		226

		11		221

		13		225

		15		210

		17		209

		20		202






_992781222.xls
Throughput

		1		-7		-9		-10		-6		-6		-6		-6		-6

		2		-5		-7		-8		-3		-3		-3		-3		-3

		3		-4		-6		-7		0		-1		-1		-1		-1

		4		-3		-5		-6		3		1		1		1		1

		5		-2		-4		-4		6		3		3		3		3

		6		-1		-3		-2		9		5		5		5		5

		7		0		-2		0				7		7		7		7

		8		1		-1		2				9		9		9		9

		9		2		0		6				11		11		11		11

		10		3		2		8				13		13		13		13

		11		4		4						15		15		15		15

		12		5		6						17		17		17		17

		13		6		8										20		20

		14		7

		15		8

		16		11

		17

		20



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

a) HII(1/1;MRC)

b) HII(1/2)

c) HII(1/3)

d) HII(1/2;MRC)

e) HII(1/3;MRC)

Eb/N0

normalized throughput

0

0

0.000021

0.000016

0.028121

0

0.000075

0.150696

0.175766

0.001127

0.0066

0.006379

0.021667

0.090287

0.123073

0.251801

0.265612

0.282676

0.013652

0.051333

0.049596

0.047274

0.202562

0.28708

0.351907

0.342674

0.360513

0.1937

0.115991

0.084285

0.071161

0.344126

0.401346

0.431795

0.427067

0.433147

0.318763

0.161067

0.124541

0.129799

0.559287

0.484813

0.497648

0.494971

0.502052

0.407941

0.229511

0.162212

0.179199

0.764978

0.572408

0.574059

0.56828

0.575485

0.51885

0.286818

0.199987

0.213622

0.667109

0.666433

0.664382

0.667484

0.608029

0.339089

0.232405

0.232085

0.77482

0.77482

0.780099

0.780149

0.716871

0.380537

0.261904

0.246467

0.873549

0.873599

0.875651

0.875175

0.791145

0.417511

0.298657

0.248562

0.939026

0.939026

0.938376

0.938526

0.839304

0.441786

0.317628

0.972903

0.972953

0.971302

0.971302

0.892347

0.459741

0.327239

0.988991

0.988991

0.988791

0.988791

0.918274

0.472285

0.331075

0.997323

0.997323

0.942635

0.482451

0.956225

0.489458

0.977455

0.497466

0.985033

0.997057



all_tpV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		0.028121		-6		0.175766		-6		0.150696		-8		0.015406		1		0		-7		0		-9		0.000021		-10		0.000016		-6		0		0.000075

		-3		0.090287		-3		0.282676		-3		0.265612		-7		0.028894		2		0.001127		-5		0.0066		-7		0.006379		-8		0.021667		-3		0.123073		0.251801

		0		0.202562		-1		0.360513		-1		0.342674		-6		0.068567		3		0.013652		-4		0.051333		-6		0.049596		-7		0.047274		-1		0.28708		0.351907

		3		0.344126		1		0.433147		1		0.427067		-5		0.100963		4		0.1937		-3		0.115991		-5		0.084285		-6		0.071161		1		0.401346		0.431795

		6		0.559287		3		0.502052		3		0.494971		-4		0.131108		5		0.318763		-2		0.161067		-4		0.124541		-4		0.129799		3		0.484813		0.497648

		9		0.764978		5		0.575485		5		0.56828		-3		0.160294		6		0.407941		-1		0.229511		-3		0.162212		-2		0.179199		5		0.572408		0.574059

						7		0.667484		7		0.664382		-2		0.183914		7		0.51885		0		0.286818		-2		0.199987		0		0.213622		7		0.667109		0.666433

						9		0.780149		9		0.780099		-1		0.231884		8		0.608029		1		0.339089		-1		0.232405		2		0.232085		9		0.77482		0.77482

						11		0.875175		11		0.875651		0		0.263947		9		0.716871		2		0.380537		0		0.261904		6		0.246467		11		0.873549		0.873599

						13		0.938526		13		0.938376		1		0.337225		10		0.791145		3		0.417511		2		0.298657		8		0.248562		13		0.939026		0.939026

						15		0.971302		15		0.971302		2		0.384485		11		0.839304		4		0.441786		4		0.317628						15		0.972903		0.972953

						17		0.988791		17		0.988791		3		0.418863		12		0.892347		5		0.459741		6		0.327239						17		0.988991		0.988991

						20		0.997323		20		0.997323		4		0.443045		13		0.918274		6		0.472285		8		0.331075						20		0.997498		0.997498

														5		0.45374		14		0.942635		7		0.482451

														6		0.464622		15		0.956225		8		0.489458

														7		0.483322		16		0.977455		11		0.497466

														8		0.580116		17		0.985033

														9		0.688647		20		0.997057

														10		0.767595

														11		0.849462

														12		0.895722

														13		0.927431

														14		0.951989

														15		0.968312





tp_old

		

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data		Sample'

		Y0		== Hybrid I		I (1;MRC)

		Y1		== Hybrid I		I (1;1/2:MR		C)

		Y2		== Hybrid I		I (1;1/2)

		Y3		== Hybrid I		I (1;1/3)

		Y4		== LA Rates		(all)

		Y5		== Rate 1/2

		Y6		== Rate 1

		Y7		== Rate 1/3

		Y8		== Rate 1/4

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8

		-10																		0.004033

		-9																0.003398

		-8																		0.021073

		-7												0				0.019284		0.037816

		-6		0.028121		0.14429		0.002027		0.047163								0.040673		0.059592

		-5												0.029905				0.067712

		-4												0.053241				0.104903		0.123515

		-3				0.256881		0.111114		0.208967				0.087306				0.154103

		-2												0.143143				0.198236		0.178183

		-1				0.343225		0.220326		0.342274				0.19385				0.231467

		0		0.202562										0.262857		0.000564		0.26057		0.213591

		1				0.42514		0.370872		0.437425				0.330143		0.006826

		2												0.379692		0.034068		0.298574		0.231928

		3		0.344126		0.494996		0.489166		0.501877				0.416573		0.090744

		4												0.441567		0.174098		0.317566

		5				0.56828		0.573008		0.574159				0.45971		0.28745

		6		0.559287										0.472222		0.381826		0.327093		0.246295

		7				0.667109		0.667959		0.666258				0.482389		0.491733

		8												0.489364		0.624311		0.330866		0.248452

		9		0.764978		0.780099		0.778673		0.775821						0.714679

		10														0.786636

		11				0.875651		0.876226		0.878753				0.497247		0.839241

		12														0.881638

		13				0.938376		0.938151		0.938151						0.922971

		14														0.943825

		15				0.971302		0.972128		0.972128						0.956225

		16														0.977455

		17				0.988791		0.988991		0.988991						0.985033

		20				0.997323		0.997423		0.997423						0.996806





Delay

		3		-4		-7		-8		-6		-6		-6		-8		-6		-6

		4		-3		-6		-7		-3		-3		-3		-7		-3		-3

		5		-2		-5		-6		0		-1		-1		-6		-1		-1

		6		-1		-4		-4		3		1		1		-5		1		1

		7		0		-3		-2		6		3		3		-4		3		3

		8		1		-2		0		9		5		5		-3		5		5

		9		2		-1		2				7		7		-2		7		7

		10		3		0		6				9		9		-1		9		9

		11		4		2		8				11		11		0		11		11

		12		5		4						13		13		1		13		13

		13		6		6						15		15		2		15		15

		14		7		8						17		17		3		17		17

		15		8								20		20		4

		16		11												5

		17														6

		20														7

																8

																9

																10

																11

																12

																13

																14

																15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HII(1/1;MRC)

HII(1/3;MRC)

HII(1/2;MRC)

HI LA

HII(1/2)

HII(1/3)

Eb/N0

delay [sec]

3.85933

8.67738

16.61862

17.19347

11.91868

2.623

3.14425

16.44258

22.0986

4.2623

2.837

2.71498

6.12148

3.9786

5.28622

0.92961

1.10587

7.23376

1.6436

0.78

1.62991

1.21214

2.32638

1.69246

1.73025

0.47448

0.53203

2.80928

0.7015

0.4388

0.81995

0.52349

0.96624

0.34699

0.58638

0.25687

0.29844

1.02708

0.3348

0.2487

0.42428

0.29581

0.442

0.13807

0.20322

0.17978

0.19615

0.56139

0.2086

0.1765

0.26016

0.16286

0.22397

0.06925

0.1023

0.14211

0.14741

0.27554

0.15

0.1407

0.16799

0.1111

0.14496

0.04232

0.11533

0.11703

0.18851

0.1145

0.1141

0.10889

0.08186

0.10064

0.02519

0.08985

0.09073

0.16547

0.0903

0.0901

0.08777

0.06288

0.05214

0.02277

0.06524

0.06684

0.13226

0.0664

0.0662

0.06442

0.04622

0.03518

0.04702

0.04737

0.17858

0.0476

0.0476

0.04792

0.04105

0.02746

0.03535

0.03535

0.11835

0.0355

0.0355

0.04171

0.03353

0.02339

0.02832

0.02832

0.07982

0.0271

0.0271

0.03832

0.02834

0.02254

0.02254

0.06224

0.0312

0.02303

0.07994

0.02732

0.22276

0.02214

0.23227

0.29634

0.17551

0.11872

0.09459

0.0712

0.05443

0.04417

0.03854



all_delayV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		11.91868		-6		2.623		-6		3.14425		-8		16.44258		3		3.85933		-4		8.67738		-7		16.61862		-8		17.19347		-6		22.0986		4.2623

		-3		5.28622		-3		0.92961		-3		1.10587		-7		7.23376		4		2.837		-3		2.71498		-6		6.12148		-7		3.9786		-3		1.6436		0.78

		0		1.73025		-1		0.47448		-1		0.53203		-6		2.80928		5		1.62991		-2		1.21214		-5		2.32638		-6		1.69246		-1		0.7015		0.4388

		3		0.58638		1		0.25687		1		0.29844		-5		1.02708		6		0.81995		-1		0.52349		-4		0.96624		-4		0.34699		1		0.3348		0.2487

		6		0.20322		3		0.17978		3		0.19615		-4		0.56139		7		0.42428		0		0.29581		-3		0.442		-2		0.13807		3		0.2086		0.1765

		9		0.1023		5		0.14211		5		0.14741		-3		0.27554		8		0.26016		1		0.16286		-2		0.22397		0		0.06925		5		0.15		0.1407

						7		0.11533		7		0.11703		-2		0.18851		9		0.16799		2		0.1111		-1		0.14496		2		0.04232		7		0.1145		0.1141

						9		0.08985		9		0.09073		-1		0.16547		10		0.10889		3		0.08186		0		0.10064		6		0.02519		9		0.0903		0.0901

						11		0.06524		11		0.06684		0		0.13226		11		0.08777		4		0.06288		2		0.05214		8		0.02277		11		0.0664		0.0662

						13		0.04702		13		0.04737		1		0.17858		12		0.06442		5		0.04622		4		0.03518						13		0.0476		0.0476

						15		0.03535		15		0.03535		2		0.11835		13		0.04792		6		0.04105		6		0.02746						15		0.0355		0.0355

						17		0.02832		17		0.02832		3		0.07982		14		0.04171		7		0.03353		8		0.02339						17		0.0271		0.0271

						20		0.02254		20		0.02254		4		0.06224		15		0.03832		8		0.02834										20		0.0222		0.0222

														5		0.07994		16		0.0312		11		0.02303

														6		0.22276		17		0.02732

														7		0.23227		20		0.02214

														8		0.29634

														9		0.17551

														10		0.11872

														11		0.09459

														12		0.0712

														13		0.05443

														14		0.04417

														15		0.03854





Memory

		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3

		0		-1		-1		0		-1		-1

		3		1		1		3		1		1

		6		3		3		6		3		3

		9		5		5		9		5		5

				7		7				7		7

				9		9				9		9

				11		11				11		11

				13		13				13		13

				15		15				15		15

				17		17				17		17

				20		20				20		20



HII(1;MRC opt)

HII(1/3;MRC) opt

HII(1/2;MRC) opt

HII(1;MRC nopt)

HII(1/3;MRC) nopt

HII(1/2;MRC) nopt

Eb/N0

memory [kByte]

201.4

221.5

189.5

297.9

473.3

324.6

132.8

128.2

107.2

247.5

344.9

250.7

81.5

102

86.1

154.6

311.3

188.9

56.9

74.5

75.7

94.5

206.7

145.5

33.2

46.6

62.6

56.6

168.2

113.2

21.2

35.1

43.1

39.6

129.2

88

30.1

29.1

98.4

72.5

23.9

23.9

97.6

65.1

23.1

21.3

93.1

65.1

16.8

16.8

93.5

62.3

10

10

89.4

59.6

7.9

7.9

92.7

61.8

4.6

4.6

92.7

61.8



all_memoV23_6

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		1473		-6		1620		-6		1386		-6		2179		-6		3462		-6		2374

		-3		971		-3		938		-3		784		-3		1810		-3		2523		-3		1834

		0		596		-1		746		-1		630		0		1131		-1		2277		-1		1382

		3		416		1		545		1		554		3		691		1		1512		1		1064

		6		243		3		341		3		458		6		414		3		1230		3		828

		9		155		5		257		5		315		9		290		5		945		5		644

						7		220		7		213						7		720		7		530

						9		175		9		175						9		714		9		476

						11		169		11		156						11		681		11		476

						13		123		13		123						13		684		13		456

						15		73		15		73						15		654		15		436

						17		58		17		58						17		678		17		452

						20		34		20		34						20		678		20		452





Diagramm3

														-6		-6

		-6		-6		-6		-6		-6		-6		0		0

		-3		-3		-3		-3		-3		-3		3		3

		-1		-1		-1		-1		-1		-1		6		6

		1		1		1		1		1		1		9		9

		3		3		3		3		3		3

		5		5		5		5		5		5

		7		7		7		7		7		7

		9		9		9		9		9		9

		11		11		11		11		11		11

		13		13		13		13		13		13

		15		15		15		15		15		15

		17		17		17		17		17		17

		20		20		20		20		20		20



HII(1/2;MRC) opt

HII(1/2;MRC) nopt

HII(1/2) opt

HII(1/2) nopt

HII(1/3) opt

HII(1/3) nopt

HII(1;MRC) opt

HII(1;MRC) nopt

Eb/N0

memory [kByte]

201.4

297.9

46.2

99.5

23.9

61.7

50.2

202.3

81.5

154.6

65.6

157

38.3

99.4

64

190.9

56.9

94.5

46.3

125.8

28.4

103.5

54.7

200.7

33.2

56.6

53.7

115.9

23.9

70

46.2

123.3

21.2

39.6

43.1

94.6

32.4

83.8

43.6

119.8

43.1

88

27.1

51.1

38.1

83.4

29.1

82.3

19.4

41.8

22.4

63.4

23.9

65.1

20.1

36.6

22.8

61.8

21.3

65.1

20.2

39.2

21.6

60.4

16.8

62.3

18.3

30.8

20.6

61.5

10

59.6

11.9

28.7

12.6

57.4

7.9

61.8

6.7

28.6

7

57.1

4.6

61.8

4.5

27.6

4.5

55.2



memo_old

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt				Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		201.4		297.9				-6		46.2		99.5		23.9		61.7		50.2		202.3

		0		81.5		154.6				-3		65.6		157		38.3		99.4		64		190.9

		3		56.9		94.5				-1		46.3		125.8		28.4		103.5		54.7		200.7

		6		33.2		56.6				1		53.7		115.9		23.9		70		46.2		123.3

		9		21.2		39.6				3		43.1		94.6		32.4		83.8		43.6		119.8

										5		43.1		88		27.1		51.1		38.1		83.4

										7		29.1		82.3		19.4		41.8		22.4		63.4

										9		23.9		65.1		20.1		36.6		22.8		61.8

										11		21.3		65.1		20.2		39.2		21.6		60.4

										13		16.8		62.3		18.3		30.8		20.6		61.5

										15		10		59.6		11.9		28.7		12.6		57.4

										17		7.9		61.8		6.7		28.6		7		57.1

										20		4.6		61.8		4.5		27.6		4.5		55.2

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt

										Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		1473		2179

		0		596		1131				-6		338		728		175		451		367		1480

		3		416		691				-3		480		1148		280		727		468		1396

		6		243		414				-1		339		920		208		757		400		1468

		9		155		290				1		393		848		175		512		338		902

										3		315		692		237		613		319		876

										5		315		644		198		374		279		610

										7		213		602		142		306		164		464

										9		175		476		147		268		167		452

										11		156		476		148		287		158		442

										13		123		456		134		225		151		450

										15		73		436		87		210		92		420

										17		58		452		49		209		51		418

										20		34		452		33		202		33		404





h2_delay_buffer

		TStop		= 25s

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/2:MR		C)

		Y1		== Hybrid II		(1;1/2)																						Y4		Y5		Y9		Y10

		Y2		== Hybrid II		(1;1/3)

		Y3		== Hybrid II		(1;1/2:MR		C) opt Buff		er																		175		367		364		451

		Y4		== Hybrid II		(1;1/2) o		pt Buffer																				280		468		574		727

		Y5		== Hybrid II		(1;1/3) o		pt Buffer																				208		400		460		757

		Y6		== Hybrid II		(1;1/2:MR		C) IS-Delay																				175		338		424		512

		Y7		== Hybrid II		(1;1/2) I		S-Delay																				237		319		346		613

		Y8		== Hybrid II		(1;1/3) I		S-Delay																				198		279		322		374

		Y9		== Hybrid II		(1;1/2:MR		C) nonopt B		uffer																		142		164		301		306

		Y10		== Hybrid I		I (1;1/2)		nonopt Buff		er																		147		167		238		268

																												148		158		238		287

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8		Y9		Y10				134		151		228		225

																												87		92		218		210

		-6		0.1443		0.002		0.0472		338		175		367		0.7846		22.0986		4.2623		364		451				49		51		226		209

		-3		0.2569		0.1111		0.209		480		280		468		0.521		1.6436		0.78		574		727				33		33		226		202

		-1		0.3432		0.2203		0.3423		339		208		400		0.385		0.7015		0.4388		460		757

		1		0.4251		0.3709		0.4374		393		175		338		0.2672		0.3348		0.2487		424		512

		3		0.495		0.4892		0.5019		315		237		319		0.1859		0.2086		0.1765		346		613

		5		0.5683		0.573		0.5742		315		198		279		0.1474		0.15		0.1407		322		374

		7		0.6671		0.668		0.6663		213		142		164		0.1158		0.1145		0.1141		301		306

		9		0.7801		0.7787		0.7758		175		147		167		0.0907		0.0903		0.0901		238		268

		11		0.8757		0.8762		0.8788		156		148		158		0.0668		0.0664		0.0662		238		287

		13		0.9384		0.9382		0.9382		123		134		151		0.0474		0.0476		0.0476		228		225

		15		0.9713		0.9721		0.9721		73		87		92		0.0353		0.0355		0.0355		218		210

		17		0.9888		0.989		0.989		58		49		51		0.0283		0.0271		0.0271		226		209

		20		0.9973		0.9974		0.9974		34		33		33		0.0225		0.0222		0.0222		226		202

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/3) n		onopt Buffe		r

		X		Y0

		-6		740

		-3		698

		-1		734

		1		451

		3		438

		5		305

		7		232

		9		226

		11		221

		13		225

		15		210

		17		209

		20		202






_992699500.xls
Throughput

		1		-7		-9		-10		-6		-6		-6		-8		-6		-6

		2		-5		-7		-8		-3		-3		-3		-7		-1		-1

		3		-4		-6		-7		0		-1		-1		-6		1		1

		4		-3		-5		-6		3		1		1		-5		3		3

		5		-2		-4		-4		6		3		3		-4		5		5

		6		-1		-3		-2		9		5		5		-3		7		7

		7		0		-2		0				7		7		-2		9		9

		8		1		-1		2				9		9		-1		11		11

		9		2		0		6				11		11		0		13		13

		10		3		2		8				13		13		1		15		15

		11		4		4						15		15		2		17		17

		12		5		6						17		17		3		20		20

		13		6		8						20		20		4

		14		7												5

		15		8												6

		16		11												7

		17														8

		20														9

																10

																11

																12

																13

																14

																15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HII(1/1;MRC)

HII(1/3;MRC)

HII(1/2;MRC)

HI LA

HII(1/2)

HII(1/3)

Eb/N0

normalized throughput

0

0

0.000021

0.000016

0.028121

0.175766

0.150696

0.015406

0.002027

0.047163

0.001127

0.0066

0.006379

0.021667

0.090287

0.282676

0.265612

0.028894

0.220326

0.342274

0.013652

0.051333

0.049596

0.047274

0.202562

0.360513

0.342674

0.068567

0.370872

0.437425

0.1937

0.115991

0.084285

0.071161

0.344126

0.433147

0.427067

0.100963

0.489166

0.501877

0.318763

0.161067

0.124541

0.129799

0.559287

0.502052

0.494971

0.131108

0.573008

0.574159

0.407941

0.229511

0.162212

0.179199

0.764978

0.575485

0.56828

0.160294

0.667959

0.666258

0.51885

0.286818

0.199987

0.213622

0.667484

0.664382

0.183914

0.778673

0.775821

0.608029

0.339089

0.232405

0.232085

0.780149

0.780099

0.231884

0.876226

0.878753

0.716871

0.380537

0.261904

0.246467

0.875175

0.875651

0.263947

0.938151

0.938151

0.791145

0.417511

0.298657

0.248562

0.938526

0.938376

0.337225

0.972128

0.972128

0.839304

0.441786

0.317628

0.971302

0.971302

0.384485

0.988991

0.988991

0.892347

0.459741

0.327239

0.988791

0.988791

0.418863

0.997423

0.997423

0.918274

0.472285

0.331075

0.997323

0.997323

0.443045

0.942635

0.482451

0.45374

0.956225

0.489458

0.464622

0.977455

0.497466

0.483322

0.985033

0.580116

0.997057

0.688647

0.767595

0.849462

0.895722

0.927431

0.951989

0.968312



all_tpV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		0.028121		-6		0.175766		-6		0.150696		-8		0.015406		1		0		-7		0		-9		0.000021		-10		0.000016		-6		0.002027		0.047163

		-3		0.090287		-3		0.282676		-3		0.265612		-7		0.028894		2		0.001127		-5		0.0066		-7		0.006379		-8		0.021667		-1		0.220326		0.342274

		0		0.202562		-1		0.360513		-1		0.342674		-6		0.068567		3		0.013652		-4		0.051333		-6		0.049596		-7		0.047274		1		0.370872		0.437425

		3		0.344126		1		0.433147		1		0.427067		-5		0.100963		4		0.1937		-3		0.115991		-5		0.084285		-6		0.071161		3		0.489166		0.501877

		6		0.559287		3		0.502052		3		0.494971		-4		0.131108		5		0.318763		-2		0.161067		-4		0.124541		-4		0.129799		5		0.573008		0.574159

		9		0.764978		5		0.575485		5		0.56828		-3		0.160294		6		0.407941		-1		0.229511		-3		0.162212		-2		0.179199		7		0.667959		0.666258

						7		0.667484		7		0.664382		-2		0.183914		7		0.51885		0		0.286818		-2		0.199987		0		0.213622		9		0.778673		0.775821

						9		0.780149		9		0.780099		-1		0.231884		8		0.608029		1		0.339089		-1		0.232405		2		0.232085		11		0.876226		0.878753

						11		0.875175		11		0.875651		0		0.263947		9		0.716871		2		0.380537		0		0.261904		6		0.246467		13		0.938151		0.938151

						13		0.938526		13		0.938376		1		0.337225		10		0.791145		3		0.417511		2		0.298657		8		0.248562		15		0.972128		0.972128

						15		0.971302		15		0.971302		2		0.384485		11		0.839304		4		0.441786		4		0.317628						17		0.988991		0.988991

						17		0.988791		17		0.988791		3		0.418863		12		0.892347		5		0.459741		6		0.327239						20		0.997423		0.997423

						20		0.997323		20		0.997323		4		0.443045		13		0.918274		6		0.472285		8		0.331075

														5		0.45374		14		0.942635		7		0.482451

														6		0.464622		15		0.956225		8		0.489458

														7		0.483322		16		0.977455		11		0.497466

														8		0.580116		17		0.985033

														9		0.688647		20		0.997057

														10		0.767595

														11		0.849462

														12		0.895722

														13		0.927431

														14		0.951989

														15		0.968312





tp_old

		

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data		Sample'

		Y0		== Hybrid I		I (1;MRC)

		Y1		== Hybrid I		I (1;1/2:MR		C)

		Y2		== Hybrid I		I (1;1/2)

		Y3		== Hybrid I		I (1;1/3)

		Y4		== LA Rates		(all)

		Y5		== Rate 1/2

		Y6		== Rate 1

		Y7		== Rate 1/3

		Y8		== Rate 1/4

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8

		-10																		0.004033

		-9																0.003398

		-8																		0.021073

		-7												0				0.019284		0.037816

		-6		0.028121		0.14429		0.002027		0.047163								0.040673		0.059592

		-5												0.029905				0.067712

		-4												0.053241				0.104903		0.123515

		-3				0.256881		0.111114		0.208967				0.087306				0.154103

		-2												0.143143				0.198236		0.178183

		-1				0.343225		0.220326		0.342274				0.19385				0.231467

		0		0.202562										0.262857		0.000564		0.26057		0.213591

		1				0.42514		0.370872		0.437425				0.330143		0.006826

		2												0.379692		0.034068		0.298574		0.231928

		3		0.344126		0.494996		0.489166		0.501877				0.416573		0.090744

		4												0.441567		0.174098		0.317566

		5				0.56828		0.573008		0.574159				0.45971		0.28745

		6		0.559287										0.472222		0.381826		0.327093		0.246295

		7				0.667109		0.667959		0.666258				0.482389		0.491733

		8												0.489364		0.624311		0.330866		0.248452

		9		0.764978		0.780099		0.778673		0.775821						0.714679

		10														0.786636

		11				0.875651		0.876226		0.878753				0.497247		0.839241

		12														0.881638

		13				0.938376		0.938151		0.938151						0.922971

		14														0.943825

		15				0.971302		0.972128		0.972128						0.956225

		16														0.977455

		17				0.988791		0.988991		0.988991						0.985033

		20				0.997323		0.997423		0.997423						0.996806





Delay

		3		-4		-7		-8		-6		-6		-6		-8		-6		-6

		4		-3		-6		-7		-3		-3		-3		-7		-3		-3

		5		-2		-5		-6		0		-1		-1		-6		-1		-1

		6		-1		-4		-4		3		1		1		-5		1		1

		7		0		-3		-2		6		3		3		-4		3		3

		8		1		-2		0		9		5		5		-3		5		5

		9		2		-1		2				7		7		-2		7		7

		10		3		0		6				9		9		-1		9		9

		11		4		2		8				11		11		0		11		11

		12		5		4						13		13		1		13		13

		13		6		6						15		15		2		15		15

		14		7		8						17		17		3		17		17

		15		8								20		20		4

		16		11												5

		17														6

		20														7

																8

																9

																10

																11

																12

																13

																14

																15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HII(1/1;MRC)

HII(1/3;MRC)

HII(1/2;MRC)

HI LA

HII(1/2)

HII(1/3)

Eb/N0

delay [sec]

3.85933

8.67738

16.61862

17.19347

11.91868

2.623

3.14425

16.44258

22.0986

4.2623

2.837

2.71498

6.12148

3.9786

5.28622

0.92961

1.10587

7.23376

1.6436

0.78

1.62991

1.21214

2.32638

1.69246

1.73025

0.47448

0.53203

2.80928

0.7015

0.4388

0.81995

0.52349

0.96624

0.34699

0.58638

0.25687

0.29844

1.02708

0.3348

0.2487

0.42428

0.29581

0.442

0.13807

0.20322

0.17978

0.19615

0.56139

0.2086

0.1765

0.26016

0.16286

0.22397

0.06925

0.1023

0.14211

0.14741

0.27554

0.15

0.1407

0.16799

0.1111

0.14496

0.04232

0.11533

0.11703

0.18851

0.1145

0.1141

0.10889

0.08186

0.10064

0.02519

0.08985

0.09073

0.16547

0.0903

0.0901

0.08777

0.06288

0.05214

0.02277

0.06524

0.06684

0.13226

0.0664

0.0662

0.06442

0.04622

0.03518

0.04702

0.04737

0.17858

0.0476

0.0476

0.04792

0.04105

0.02746

0.03535

0.03535

0.11835

0.0355

0.0355

0.04171

0.03353

0.02339

0.02832

0.02832

0.07982

0.0271

0.0271

0.03832

0.02834

0.02254

0.02254

0.06224

0.0312

0.02303

0.07994

0.02732

0.22276

0.02214

0.23227

0.29634

0.17551

0.11872

0.09459

0.0712

0.05443

0.04417

0.03854



all_delayV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		11.91868		-6		2.623		-6		3.14425		-8		16.44258		3		3.85933		-4		8.67738		-7		16.61862		-8		17.19347		-6		22.0986		4.2623

		-3		5.28622		-3		0.92961		-3		1.10587		-7		7.23376		4		2.837		-3		2.71498		-6		6.12148		-7		3.9786		-3		1.6436		0.78

		0		1.73025		-1		0.47448		-1		0.53203		-6		2.80928		5		1.62991		-2		1.21214		-5		2.32638		-6		1.69246		-1		0.7015		0.4388

		3		0.58638		1		0.25687		1		0.29844		-5		1.02708		6		0.81995		-1		0.52349		-4		0.96624		-4		0.34699		1		0.3348		0.2487

		6		0.20322		3		0.17978		3		0.19615		-4		0.56139		7		0.42428		0		0.29581		-3		0.442		-2		0.13807		3		0.2086		0.1765

		9		0.1023		5		0.14211		5		0.14741		-3		0.27554		8		0.26016		1		0.16286		-2		0.22397		0		0.06925		5		0.15		0.1407

						7		0.11533		7		0.11703		-2		0.18851		9		0.16799		2		0.1111		-1		0.14496		2		0.04232		7		0.1145		0.1141

						9		0.08985		9		0.09073		-1		0.16547		10		0.10889		3		0.08186		0		0.10064		6		0.02519		9		0.0903		0.0901

						11		0.06524		11		0.06684		0		0.13226		11		0.08777		4		0.06288		2		0.05214		8		0.02277		11		0.0664		0.0662

						13		0.04702		13		0.04737		1		0.17858		12		0.06442		5		0.04622		4		0.03518						13		0.0476		0.0476

						15		0.03535		15		0.03535		2		0.11835		13		0.04792		6		0.04105		6		0.02746						15		0.0355		0.0355

						17		0.02832		17		0.02832		3		0.07982		14		0.04171		7		0.03353		8		0.02339						17		0.0271		0.0271

						20		0.02254		20		0.02254		4		0.06224		15		0.03832		8		0.02834										20		0.0222		0.0222

														5		0.07994		16		0.0312		11		0.02303

														6		0.22276		17		0.02732

														7		0.23227		20		0.02214

														8		0.29634

														9		0.17551

														10		0.11872

														11		0.09459

														12		0.0712

														13		0.05443

														14		0.04417

														15		0.03854





Memory

		-6		-6		-6		-6

		-3		-3		-3		-3

		-1		-1		-1		-1

		1		1		1		1

		3		3		3		3

		5		5		5		5

		7		7		7		7

		9		9		9		9

		11		11		11		11

		13		13		13		13

		15		15		15		15

		17		17		17		17

		20		20		20		20



HII(1/3;MRC) opt

HII(1/2;MRC) opt

HII(1/3;MRC) nopt

HII(1/2;MRC) nopt

Eb/N0

memory [kByte]

221.5

189.5

473.3

324.6

128.2

107.2

344.9

250.7

102

86.1

311.3

188.9

74.5

75.7

206.7

145.5

46.6

62.6

168.2

113.2

35.1

43.1

129.2

88

30.1

29.1

98.4

72.5

23.9

23.9

97.6

65.1

23.1

21.3

93.1

65.1

16.8

16.8

93.5

62.3

10

10

89.4

59.6

7.9

7.9

92.7

61.8

4.6

4.6

92.7

61.8



Diagramm1

										-6		-6		-6		-6

		-6		-6		-6		-6		-3		-3		-3		-3

		-3		-3		-3		-3		-1		-1		-1		-1

		-1		-1		-1		-1		1		1		1		1

		1		1		1		1		3		3		3		3

		3		3		3		3		5		5		5		5

		5		5		5		5		7		7		7		7

		7		7		7		7		9		9		9		9

		9		9		9		9		11		11		11		11

		11		11		11		11		13		13		13		13

		13		13		13		13		15		15		15		15

		15		15		15		15		17		17		17		17

		17		17		17		17		20		20		20		20

		20		20		20		20



b) HII(1/2) opt

b) HII(1/2) nopt

c) HII(1/3) opt

c) HII(1/3) nopt

d) HII(1/2;MRC) opt

d) HII(1/2;MRC) nopt

e) HII(1/3;MRC) opt

e) HII(1/3;MRC) nopt

Eb/N0

memory [kByte]

189.5

324.6

221.5

473.3

352.6

479.1

1053.6

107.2

250.7

128.2

344.9

146.8

586.4

160.4

431.5

86.1

188.9

102

311.3

74.4

292.7

87.9

346.7

75.7

145.5

74.5

206.7

42.4

129.7

62.1

156.1

62.6

113.2

46.6

168.2

35

78.9

48.9

113.2

43.1

88

35.1

129.2

32.7

51.8

42.8

96.8

29.1

72.5

30.1

98.4

23.1

45.9

27.8

67.3

23.9

65.1

23.9

97.6

21.3

30.4

24.5

60.7

21.3

65.1

23.1

93.1

21.3

38.8

24.6

61

16.8

62.3

16.8

93.5

19.4

29.1

21.5

58.2

10

59.6

10

89.4

10.8

37.9

11.2

58

7.9

61.8

7.9

92.7

7.8

30.8

7.8

61.5

4.6

61.8

4.6

92.7

4.5

28.8

4.5

57.7



all_memoV23_6

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		b) HII(1/2) opt		c) HII(1/3) opt		b) HII(1/2) nopt		c) HII(1/3) nopt

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6		-6		352.6		479.1				1053.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7		-3		146.8		160.4		586.4		431.5

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9		-1		74.4		87.9		292.7		346.7

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5		1		42.4		62.1		129.7		156.1

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2		3		35		48.9		78.9		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88		5		32.7		42.8		51.8		96.8

						7		30.1		7		29.1						7		98.4		7		72.5		7		23.1		27.8		45.9		67.3

						9		23.9		9		23.9						9		97.6		9		65.1		9		21.3		24.5		30.4		60.7

						11		23.1		11		21.3						11		93.1		11		65.1		11		21.3		24.6		38.8		61

						13		16.8		13		16.8						13		93.5		13		62.3		13		19.4		21.5		29.1		58.2

						15		10		15		10						15		89.4		15		59.6		15		10.8		11.2		37.9		58

						17		7.9		17		7.9						17		92.7		17		61.8		17		7.8		7.8		30.8		61.5

						20		4.6		20		4.6						20		92.7		20		61.8		20		4.5		4.5		28.8		57.7

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1/2) opt		HII(1/3) opt		HII(1/2) nopt		HII(1/3) nopt

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6		-6		352.6		479.1		395.4		1053.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7		-3		146.8		160.4		586.4		431.5

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9		-1		74.4		87.9		292.7		346.7

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5		1		42.4		62.1		129.7		156.1

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2		3		35		48.9		78.9		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88		5		32.7		42.8		51.8		96.8

						7		30.1		7		29.1						7		98.4		7		72.5		7		23.1		27.8		45.9		67.3

						9		23.9		9		23.9						9		97.6		9		65.1		9		21.3		24.5		30.4		60.7

						11		23.1		11		21.3						11		93.1		11		65.1		11		21.3		24.6		38.8		61

						13		16.8		13		16.8						13		93.5		13		62.3		13		19.4		21.5		29.1		58.2

						15		10		15		10						15		89.4		15		59.6		15		10.8		11.2		37.9		58

						17		7.9		17		7.9						17		92.7		17		61.8		17		7.8		7.8		30.8		61.5

						20		4.6		20		4.6						20		92.7		20		61.8		20		4.5		4.5		28.8		57.7

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1/2) opt		HII(1/3) opt		HII(1/2) nopt		HII(1/3) nopt

		-6		1473		-6		1620		-6		1386		-6		2179		-6		3462		-6		2374		-6		2579		3504		2892		7706

		-3		971		-3		938		-3		784		-3		1810		-3		2523		-3		1834		-3		1074		1173		4289		3156

		0		596		-1		746		-1		630		0		1131		-1		2277		-1		1382		-1		544		643		2141		2536

		3		416		1		545		1		554		3		691		1		1512		1		1064		1		310		454		949		1142

		6		243		3		341		3		458		6		414		3		1230		3		828		3		256		358		577		828

		9		155		5		257		5		315		9		290		5		945		5		644		5		239		313		379		708

						7		220		7		213						7		720		7		530		7		169		203		336		492

						9		175		9		175						9		714		9		476		9		156		179		222		444

						11		169		11		156						11		681		11		476		11		156		180		284		446

						13		123		13		123						13		684		13		456		13		142		157		213		426

						15		73		15		73						15		654		15		436		15		79		82		277		424

						17		58		17		58						17		678		17		452		17		57		57		225		450

						20		34		20		34						20		678		20		452		20		33		33		211		422





Diagramm3

														-6		-6

		-6		-6		-6		-6		-6		-6		0		0

		-3		-3		-3		-3		-3		-3		3		3

		-1		-1		-1		-1		-1		-1		6		6

		1		1		1		1		1		1		9		9

		3		3		3		3		3		3

		5		5		5		5		5		5

		7		7		7		7		7		7

		9		9		9		9		9		9

		11		11		11		11		11		11

		13		13		13		13		13		13

		15		15		15		15		15		15

		17		17		17		17		17		17

		20		20		20		20		20		20



HII(1/2;MRC) opt

HII(1/2;MRC) nopt

HII(1/2) opt

HII(1/2) nopt

HII(1/3) opt

HII(1/3) nopt

HII(1;MRC) opt

HII(1;MRC) nopt

Eb/N0

memory [kByte]

201.4

297.9

46.2

99.5

23.9

61.7

50.2

202.3

81.5

154.6

65.6

157

38.3

99.4

64

190.9

56.9

94.5

46.3

125.8

28.4

103.5

54.7

200.7

33.2

56.6

53.7

115.9

23.9

70

46.2

123.3

21.2

39.6

43.1

94.6

32.4

83.8

43.6

119.8

43.1

88

27.1

51.1

38.1

83.4

29.1

82.3

19.4

41.8

22.4

63.4

23.9

65.1

20.1

36.6

22.8

61.8

21.3

65.1

20.2

39.2

21.6

60.4

16.8

62.3

18.3

30.8

20.6

61.5

10

59.6

11.9

28.7

12.6

57.4

7.9

61.8

6.7

28.6

7

57.1

4.6

61.8

4.5

27.6

4.5

55.2



memo_old

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt				Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		201.4		297.9				-6		46.2		99.5		23.9		61.7		50.2		202.3

		0		81.5		154.6				-3		65.6		157		38.3		99.4		64		190.9

		3		56.9		94.5				-1		46.3		125.8		28.4		103.5		54.7		200.7

		6		33.2		56.6				1		53.7		115.9		23.9		70		46.2		123.3

		9		21.2		39.6				3		43.1		94.6		32.4		83.8		43.6		119.8

										5		43.1		88		27.1		51.1		38.1		83.4

										7		29.1		82.3		19.4		41.8		22.4		63.4

										9		23.9		65.1		20.1		36.6		22.8		61.8

										11		21.3		65.1		20.2		39.2		21.6		60.4

										13		16.8		62.3		18.3		30.8		20.6		61.5

										15		10		59.6		11.9		28.7		12.6		57.4

										17		7.9		61.8		6.7		28.6		7		57.1

										20		4.6		61.8		4.5		27.6		4.5		55.2

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt

										Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		1473		2179

		0		596		1131				-6		338		728		175		451		367		1480

		3		416		691				-3		480		1148		280		727		468		1396

		6		243		414				-1		339		920		208		757		400		1468

		9		155		290				1		393		848		175		512		338		902

										3		315		692		237		613		319		876

										5		315		644		198		374		279		610

										7		213		602		142		306		164		464

										9		175		476		147		268		167		452

										11		156		476		148		287		158		442

										13		123		456		134		225		151		450

										15		73		436		87		210		92		420

										17		58		452		49		209		51		418

										20		34		452		33		202		33		404





h2_delay_buffer

		TStop		= 25s

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/2:MR		C)

		Y1		== Hybrid II		(1;1/2)																						Y4		Y5		Y9		Y10

		Y2		== Hybrid II		(1;1/3)

		Y3		== Hybrid II		(1;1/2:MR		C) opt Buff		er																		175		367		364		451

		Y4		== Hybrid II		(1;1/2) o		pt Buffer																				280		468		574		727

		Y5		== Hybrid II		(1;1/3) o		pt Buffer																				208		400		460		757

		Y6		== Hybrid II		(1;1/2:MR		C) IS-Delay																				175		338		424		512

		Y7		== Hybrid II		(1;1/2) I		S-Delay																				237		319		346		613

		Y8		== Hybrid II		(1;1/3) I		S-Delay																				198		279		322		374

		Y9		== Hybrid II		(1;1/2:MR		C) nonopt B		uffer																		142		164		301		306

		Y10		== Hybrid I		I (1;1/2)		nonopt Buff		er																		147		167		238		268

																												148		158		238		287

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8		Y9		Y10				134		151		228		225

																												87		92		218		210

		-6		0.1443		0.002		0.0472		338		175		367		0.7846		22.0986		4.2623		364		451				49		51		226		209

		-3		0.2569		0.1111		0.209		480		280		468		0.521		1.6436		0.78		574		727				33		33		226		202

		-1		0.3432		0.2203		0.3423		339		208		400		0.385		0.7015		0.4388		460		757

		1		0.4251		0.3709		0.4374		393		175		338		0.2672		0.3348		0.2487		424		512

		3		0.495		0.4892		0.5019		315		237		319		0.1859		0.2086		0.1765		346		613

		5		0.5683		0.573		0.5742		315		198		279		0.1474		0.15		0.1407		322		374

		7		0.6671		0.668		0.6663		213		142		164		0.1158		0.1145		0.1141		301		306

		9		0.7801		0.7787		0.7758		175		147		167		0.0907		0.0903		0.0901		238		268

		11		0.8757		0.8762		0.8788		156		148		158		0.0668		0.0664		0.0662		238		287

		13		0.9384		0.9382		0.9382		123		134		151		0.0474		0.0476		0.0476		228		225

		15		0.9713		0.9721		0.9721		73		87		92		0.0353		0.0355		0.0355		218		210

		17		0.9888		0.989		0.989		58		49		51		0.0283		0.0271		0.0271		226		209

		20		0.9973		0.9974		0.9974		34		33		33		0.0225		0.0222		0.0222		226		202

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/3) n		onopt Buffe		r

		X		Y0

		-6		740

		-3		698

		-1		734

		1		451

		3		438

		5		305

		7		232

		9		226

		11		221

		13		225

		15		210

		17		209

		20		202
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Throughput

		1		-7		-9		-10		-8

		2		-5		-7		-8		-7

		3		-4		-6		-7		-6

		4		-3		-5		-6		-5

		5		-2		-4		-4		-4

		6		-1		-3		-2		-3

		7		0		-2		0		-2

		8		1		-1		2		-1

		9		2		0		6		0

		10		3		2		8		1

		11		4		4				2

		12		5		6				3

		13		6		8				4

		14		7						5

		15		8						6

		16		11						7

		17								8

		20								9

										10

										11

										12

										13

										14

										15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HI LA

Eb/N0

normalized throughput

0

0

0.000021

0.000016

0.015406

0.001127

0.0066

0.006379

0.021667

0.028894

0.013652

0.051333

0.049596

0.047274

0.068567

0.1937

0.115991

0.084285

0.071161

0.100963

0.318763

0.161067

0.124541

0.129799

0.131108

0.407941

0.229511

0.162212

0.179199

0.160294

0.51885

0.286818

0.199987

0.213622

0.183914

0.608029

0.339089

0.232405

0.232085

0.231884

0.716871

0.380537

0.261904

0.246467

0.263947

0.791145

0.417511

0.298657

0.248562

0.337225

0.839304

0.441786

0.317628

0.384485

0.892347

0.459741

0.327239

0.418863

0.918274

0.472285

0.331075

0.443045

0.942635

0.482451

0.45374

0.956225

0.489458

0.464622

0.977455

0.497466

0.483322

0.985033

0.580116

0.997057

0.688647

0.767595

0.849462

0.895722

0.927431

0.951989

0.968312



all_tpV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		0.028121		-6		0.175766		-6		0.150696		-8		0.015406		1		0		-7		0		-9		0.000021		-10		0.000016		-6		0.002027		0.047163

		-3		0.090287		-3		0.282676		-3		0.265612		-7		0.028894		2		0.001127		-5		0.0066		-7		0.006379		-8		0.021667		-1		0.220326		0.342274

		0		0.202562		-1		0.360513		-1		0.342674		-6		0.068567		3		0.013652		-4		0.051333		-6		0.049596		-7		0.047274		1		0.370872		0.437425

		3		0.344126		1		0.433147		1		0.427067		-5		0.100963		4		0.1937		-3		0.115991		-5		0.084285		-6		0.071161		3		0.489166		0.501877

		6		0.559287		3		0.502052		3		0.494971		-4		0.131108		5		0.318763		-2		0.161067		-4		0.124541		-4		0.129799		5		0.573008		0.574159

		9		0.764978		5		0.575485		5		0.56828		-3		0.160294		6		0.407941		-1		0.229511		-3		0.162212		-2		0.179199		7		0.667959		0.666258

						7		0.667484		7		0.664382		-2		0.183914		7		0.51885		0		0.286818		-2		0.199987		0		0.213622		9		0.778673		0.775821

						9		0.780149		9		0.780099		-1		0.231884		8		0.608029		1		0.339089		-1		0.232405		2		0.232085		11		0.876226		0.878753

						11		0.875175		11		0.875651		0		0.263947		9		0.716871		2		0.380537		0		0.261904		6		0.246467		13		0.938151		0.938151

						13		0.938526		13		0.938376		1		0.337225		10		0.791145		3		0.417511		2		0.298657		8		0.248562		15		0.972128		0.972128

						15		0.971302		15		0.971302		2		0.384485		11		0.839304		4		0.441786		4		0.317628						17		0.988991		0.988991

						17		0.988791		17		0.988791		3		0.418863		12		0.892347		5		0.459741		6		0.327239						20		0.997423		0.997423

						20		0.997323		20		0.997323		4		0.443045		13		0.918274		6		0.472285		8		0.331075

														5		0.45374		14		0.942635		7		0.482451

														6		0.464622		15		0.956225		8		0.489458

														7		0.483322		16		0.977455		11		0.497466

														8		0.580116		17		0.985033

														9		0.688647		20		0.997057

														10		0.767595

														11		0.849462

														12		0.895722

														13		0.927431

														14		0.951989

														15		0.968312





tp_old

		

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data		Sample'

		Y0		== Hybrid I		I (1;MRC)

		Y1		== Hybrid I		I (1;1/2:MR		C)

		Y2		== Hybrid I		I (1;1/2)

		Y3		== Hybrid I		I (1;1/3)

		Y4		== LA Rates		(all)

		Y5		== Rate 1/2

		Y6		== Rate 1

		Y7		== Rate 1/3

		Y8		== Rate 1/4

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8

		-10																		0.004033

		-9																0.003398

		-8																		0.021073

		-7												0				0.019284		0.037816

		-6		0.028121		0.14429		0.002027		0.047163								0.040673		0.059592

		-5												0.029905				0.067712

		-4												0.053241				0.104903		0.123515

		-3				0.256881		0.111114		0.208967				0.087306				0.154103

		-2												0.143143				0.198236		0.178183

		-1				0.343225		0.220326		0.342274				0.19385				0.231467

		0		0.202562										0.262857		0.000564		0.26057		0.213591

		1				0.42514		0.370872		0.437425				0.330143		0.006826

		2												0.379692		0.034068		0.298574		0.231928

		3		0.344126		0.494996		0.489166		0.501877				0.416573		0.090744

		4												0.441567		0.174098		0.317566

		5				0.56828		0.573008		0.574159				0.45971		0.28745

		6		0.559287										0.472222		0.381826		0.327093		0.246295

		7				0.667109		0.667959		0.666258				0.482389		0.491733

		8												0.489364		0.624311		0.330866		0.248452

		9		0.764978		0.780099		0.778673		0.775821						0.714679

		10														0.786636

		11				0.875651		0.876226		0.878753				0.497247		0.839241

		12														0.881638

		13				0.938376		0.938151		0.938151						0.922971

		14														0.943825

		15				0.971302		0.972128		0.972128						0.956225

		16														0.977455

		17				0.988791		0.988991		0.988991						0.985033

		20				0.997323		0.997423		0.997423						0.996806





Delay

		3		-4		-7		-8		-6		-6		-6		-8		-6		-6

		4		-3		-6		-7		-3		-3		-3		-7		-3		-3

		5		-2		-5		-6		0		-1		-1		-6		-1		-1

		6		-1		-4		-4		3		1		1		-5		1		1

		7		0		-3		-2		6		3		3		-4		3		3

		8		1		-2		0		9		5		5		-3		5		5

		9		2		-1		2				7		7		-2		7		7

		10		3		0		6				9		9		-1		9		9

		11		4		2		8				11		11		0		11		11

		12		5		4						13		13		1		13		13

		13		6		6						15		15		2		15		15

		14		7		8						17		17		3		17		17

		15		8								20		20		4

		16		11												5

		17														6

		20														7

																8

																9

																10

																11

																12

																13

																14

																15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HII(1/1;MRC)

HII(1/3;MRC)

HII(1/2;MRC)

HI LA

HII(1/2)

HII(1/3)

Eb/N0

delay [sec]

3.85933

8.67738

16.61862

17.19347

11.91868

2.623

3.14425

16.44258

22.0986

4.2623

2.837

2.71498

6.12148

3.9786

5.28622

0.92961

1.10587

7.23376

1.6436

0.78

1.62991

1.21214

2.32638

1.69246

1.73025

0.47448

0.53203

2.80928

0.7015

0.4388

0.81995

0.52349

0.96624

0.34699

0.58638

0.25687

0.29844

1.02708

0.3348

0.2487

0.42428

0.29581

0.442

0.13807

0.20322

0.17978

0.19615

0.56139

0.2086

0.1765

0.26016

0.16286

0.22397

0.06925

0.1023

0.14211

0.14741

0.27554

0.15

0.1407

0.16799

0.1111

0.14496

0.04232

0.11533

0.11703

0.18851

0.1145

0.1141

0.10889

0.08186

0.10064

0.02519

0.08985

0.09073

0.16547

0.0903

0.0901

0.08777

0.06288

0.05214

0.02277

0.06524

0.06684

0.13226

0.0664

0.0662

0.06442

0.04622

0.03518

0.04702

0.04737

0.17858

0.0476

0.0476

0.04792

0.04105

0.02746

0.03535

0.03535

0.11835

0.0355

0.0355

0.04171

0.03353

0.02339

0.02832

0.02832

0.07982

0.0271

0.0271

0.03832

0.02834

0.02254

0.02254

0.06224

0.0312

0.02303

0.07994

0.02732

0.22276

0.02214

0.23227

0.29634

0.17551

0.11872

0.09459

0.0712

0.05443

0.04417

0.03854



all_delayV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		11.91868		-6		2.623		-6		3.14425		-8		16.44258		3		3.85933		-4		8.67738		-7		16.61862		-8		17.19347		-6		22.0986		4.2623

		-3		5.28622		-3		0.92961		-3		1.10587		-7		7.23376		4		2.837		-3		2.71498		-6		6.12148		-7		3.9786		-3		1.6436		0.78

		0		1.73025		-1		0.47448		-1		0.53203		-6		2.80928		5		1.62991		-2		1.21214		-5		2.32638		-6		1.69246		-1		0.7015		0.4388

		3		0.58638		1		0.25687		1		0.29844		-5		1.02708		6		0.81995		-1		0.52349		-4		0.96624		-4		0.34699		1		0.3348		0.2487

		6		0.20322		3		0.17978		3		0.19615		-4		0.56139		7		0.42428		0		0.29581		-3		0.442		-2		0.13807		3		0.2086		0.1765

		9		0.1023		5		0.14211		5		0.14741		-3		0.27554		8		0.26016		1		0.16286		-2		0.22397		0		0.06925		5		0.15		0.1407

						7		0.11533		7		0.11703		-2		0.18851		9		0.16799		2		0.1111		-1		0.14496		2		0.04232		7		0.1145		0.1141

						9		0.08985		9		0.09073		-1		0.16547		10		0.10889		3		0.08186		0		0.10064		6		0.02519		9		0.0903		0.0901

						11		0.06524		11		0.06684		0		0.13226		11		0.08777		4		0.06288		2		0.05214		8		0.02277		11		0.0664		0.0662

						13		0.04702		13		0.04737		1		0.17858		12		0.06442		5		0.04622		4		0.03518						13		0.0476		0.0476

						15		0.03535		15		0.03535		2		0.11835		13		0.04792		6		0.04105		6		0.02746						15		0.0355		0.0355

						17		0.02832		17		0.02832		3		0.07982		14		0.04171		7		0.03353		8		0.02339						17		0.0271		0.0271

						20		0.02254		20		0.02254		4		0.06224		15		0.03832		8		0.02834										20		0.0222		0.0222

														5		0.07994		16		0.0312		11		0.02303

														6		0.22276		17		0.02732

														7		0.23227		20		0.02214

														8		0.29634

														9		0.17551

														10		0.11872

														11		0.09459

														12		0.0712

														13		0.05443

														14		0.04417

														15		0.03854





Memory

		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3

		0		-1		-1		0		-1		-1

		3		1		1		3		1		1

		6		3		3		6		3		3

		9		5		5		9		5		5

				7		7				7		7

				9		9				9		9

				11		11				11		11

				13		13				13		13

				15		15				15		15

				17		17				17		17

				20		20				20		20



HII(1;MRC opt)

HII(1/3;MRC) opt

HII(1/2;MRC) opt

HII(1;MRC nopt)

HII(1/3;MRC) nopt

HII(1/2;MRC) nopt

Eb/N0

memory [kByte]

201.4

221.5

189.5

297.9

473.3

324.6

132.8

128.2

107.2

247.5

344.9

250.7

81.5

102

86.1

154.6

311.3

188.9

56.9

74.5

75.7

94.5

206.7

145.5

33.2

46.6

62.6

56.6

168.2

113.2

21.2

35.1

43.1

39.6

129.2

88

30.1

29.1

98.4

72.5

23.9

23.9

97.6

65.1

23.1

21.3

93.1

65.1

16.8

16.8

93.5

62.3

10

10

89.4

59.6

7.9

7.9

92.7

61.8

4.6

4.6

92.7

61.8



all_memoV23_6

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		1473		-6		1620		-6		1386		-6		2179		-6		3462		-6		2374

		-3		971		-3		938		-3		784		-3		1810		-3		2523		-3		1834

		0		596		-1		746		-1		630		0		1131		-1		2277		-1		1382

		3		416		1		545		1		554		3		691		1		1512		1		1064

		6		243		3		341		3		458		6		414		3		1230		3		828

		9		155		5		257		5		315		9		290		5		945		5		644

						7		220		7		213						7		720		7		530

						9		175		9		175						9		714		9		476

						11		169		11		156						11		681		11		476

						13		123		13		123						13		684		13		456

						15		73		15		73						15		654		15		436

						17		58		17		58						17		678		17		452

						20		34		20		34						20		678		20		452





Diagramm3

														-6		-6

		-6		-6		-6		-6		-6		-6		0		0

		-3		-3		-3		-3		-3		-3		3		3

		-1		-1		-1		-1		-1		-1		6		6

		1		1		1		1		1		1		9		9

		3		3		3		3		3		3

		5		5		5		5		5		5

		7		7		7		7		7		7

		9		9		9		9		9		9

		11		11		11		11		11		11

		13		13		13		13		13		13

		15		15		15		15		15		15

		17		17		17		17		17		17

		20		20		20		20		20		20



HII(1/2;MRC) opt

HII(1/2;MRC) nopt

HII(1/2) opt

HII(1/2) nopt

HII(1/3) opt

HII(1/3) nopt

HII(1;MRC) opt

HII(1;MRC) nopt

Eb/N0

memory [kByte]

201.4

297.9

46.2

99.5

23.9

61.7

50.2

202.3

81.5

154.6

65.6

157

38.3

99.4

64

190.9

56.9

94.5

46.3

125.8

28.4

103.5

54.7

200.7

33.2

56.6

53.7

115.9

23.9

70

46.2

123.3

21.2

39.6

43.1

94.6

32.4

83.8

43.6

119.8

43.1

88

27.1

51.1

38.1

83.4

29.1

82.3

19.4

41.8

22.4

63.4

23.9

65.1

20.1

36.6

22.8

61.8

21.3

65.1

20.2

39.2

21.6

60.4

16.8

62.3

18.3

30.8

20.6

61.5

10

59.6

11.9

28.7

12.6

57.4

7.9

61.8

6.7

28.6

7

57.1

4.6

61.8

4.5

27.6

4.5

55.2



memo_old

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt				Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		201.4		297.9				-6		46.2		99.5		23.9		61.7		50.2		202.3

		0		81.5		154.6				-3		65.6		157		38.3		99.4		64		190.9

		3		56.9		94.5				-1		46.3		125.8		28.4		103.5		54.7		200.7

		6		33.2		56.6				1		53.7		115.9		23.9		70		46.2		123.3

		9		21.2		39.6				3		43.1		94.6		32.4		83.8		43.6		119.8

										5		43.1		88		27.1		51.1		38.1		83.4

										7		29.1		82.3		19.4		41.8		22.4		63.4

										9		23.9		65.1		20.1		36.6		22.8		61.8

										11		21.3		65.1		20.2		39.2		21.6		60.4

										13		16.8		62.3		18.3		30.8		20.6		61.5

										15		10		59.6		11.9		28.7		12.6		57.4

										17		7.9		61.8		6.7		28.6		7		57.1

										20		4.6		61.8		4.5		27.6		4.5		55.2

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt

										Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		1473		2179

		0		596		1131				-6		338		728		175		451		367		1480

		3		416		691				-3		480		1148		280		727		468		1396

		6		243		414				-1		339		920		208		757		400		1468

		9		155		290				1		393		848		175		512		338		902

										3		315		692		237		613		319		876

										5		315		644		198		374		279		610

										7		213		602		142		306		164		464

										9		175		476		147		268		167		452

										11		156		476		148		287		158		442

										13		123		456		134		225		151		450

										15		73		436		87		210		92		420

										17		58		452		49		209		51		418

										20		34		452		33		202		33		404





h2_delay_buffer

		TStop		= 25s

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/2:MR		C)

		Y1		== Hybrid II		(1;1/2)																						Y4		Y5		Y9		Y10

		Y2		== Hybrid II		(1;1/3)

		Y3		== Hybrid II		(1;1/2:MR		C) opt Buff		er																		175		367		364		451

		Y4		== Hybrid II		(1;1/2) o		pt Buffer																				280		468		574		727

		Y5		== Hybrid II		(1;1/3) o		pt Buffer																				208		400		460		757

		Y6		== Hybrid II		(1;1/2:MR		C) IS-Delay																				175		338		424		512

		Y7		== Hybrid II		(1;1/2) I		S-Delay																				237		319		346		613

		Y8		== Hybrid II		(1;1/3) I		S-Delay																				198		279		322		374

		Y9		== Hybrid II		(1;1/2:MR		C) nonopt B		uffer																		142		164		301		306

		Y10		== Hybrid I		I (1;1/2)		nonopt Buff		er																		147		167		238		268

																												148		158		238		287

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8		Y9		Y10				134		151		228		225

																												87		92		218		210

		-6		0.1443		0.002		0.0472		338		175		367		0.7846		22.0986		4.2623		364		451				49		51		226		209

		-3		0.2569		0.1111		0.209		480		280		468		0.521		1.6436		0.78		574		727				33		33		226		202

		-1		0.3432		0.2203		0.3423		339		208		400		0.385		0.7015		0.4388		460		757

		1		0.4251		0.3709		0.4374		393		175		338		0.2672		0.3348		0.2487		424		512

		3		0.495		0.4892		0.5019		315		237		319		0.1859		0.2086		0.1765		346		613

		5		0.5683		0.573		0.5742		315		198		279		0.1474		0.15		0.1407		322		374

		7		0.6671		0.668		0.6663		213		142		164		0.1158		0.1145		0.1141		301		306

		9		0.7801		0.7787		0.7758		175		147		167		0.0907		0.0903		0.0901		238		268

		11		0.8757		0.8762		0.8788		156		148		158		0.0668		0.0664		0.0662		238		287

		13		0.9384		0.9382		0.9382		123		134		151		0.0474		0.0476		0.0476		228		225

		15		0.9713		0.9721		0.9721		73		87		92		0.0353		0.0355		0.0355		218		210

		17		0.9888		0.989		0.989		58		49		51		0.0283		0.0271		0.0271		226		209

		20		0.9973		0.9974		0.9974		34		33		33		0.0225		0.0222		0.0222		226		202

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/3) n		onopt Buffe		r

		X		Y0

		-6		740

		-3		698

		-1		734

		1		451

		3		438

		5		305

		7		232

		9		226

		11		221

		13		225

		15		210

		17		209

		20		202






_991806463.xls
Diagramm1

		1		-7		-9		-10

		2		-5		-7		-8

		3		-4		-6		-7

		4		-3		-5		-6

		5		-2		-4		-4

		6		-1		-3		-2

		7		0		-2		0

		8		1		-1		2

		9		2		0		6

		10		3		2		8

		11		4		4

		12		5		6

		13		6		8

		14		7

		15		8

		16		11

		17

		20



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

Eb/N0

normalized throughput

0

0

0.000021

0.000016

0.001127

0.0066

0.006379

0.021667

0.013652

0.051333

0.049596

0.047274

0.1937

0.115991

0.084285

0.071161

0.318763

0.161067

0.124541

0.129799

0.407941

0.229511

0.162212

0.179199

0.51885

0.286818

0.199987

0.213622

0.608029

0.339089

0.232405

0.232085

0.716871

0.380537

0.261904

0.246467

0.791145

0.417511

0.298657

0.248562

0.839304

0.441786

0.317628

0.892347

0.459741

0.327239

0.918274

0.472285

0.331075

0.942635

0.482451

0.956225

0.489458

0.977455

0.497466

0.985033

0.997057



Codes

		





Codes

		1		-7		-9		-10

		2		-5		-7		-8

		3		-4		-6		-7

		4		-3		-5		-6

		5		-2		-4		-4

		6		-1		-3		-2

		7		0		-2		0

		8		1		-1		2

		9		2		0		6

		10		3		2		8

		11		4		4

		12		5		6

		13		6		8

		14		7

		15		8

		16		11

		17

		20



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

Eb/N0

normalized throughput

0

0

0.000021

0.000016

0.001127

0.0066

0.006379

0.021667

0.013652

0.051333

0.049596

0.047274

0.1937

0.115991

0.084285

0.071161

0.318763

0.161067

0.124541

0.129799

0.407941

0.229511

0.162212

0.179199

0.51885

0.286818

0.199987

0.213622

0.608029

0.339089

0.232405

0.232085

0.716871

0.380537

0.261904

0.246467

0.791145

0.417511

0.298657

0.248562

0.839304

0.441786

0.317628

0.892347

0.459741

0.327239

0.918274

0.472285

0.331075

0.942635

0.482451

0.956225

0.489458

0.977455

0.497466

0.985033

0.997057



Throughput

		1		-7		-9		-10		-6		-6		-6		-8		-6		-6

		2		-5		-7		-8		-3		-3		-3		-7		-1		-1

		3		-4		-6		-7		0		-1		-1		-6		1		1

		4		-3		-5		-6		3		1		1		-5		3		3

		5		-2		-4		-4		6		3		3		-4		5		5

		6		-1		-3		-2		9		5		5		-3		7		7

		7		0		-2		0				7		7		-2		9		9

		8		1		-1		2				9		9		-1		11		11

		9		2		0		6				11		11		0		13		13

		10		3		2		8				13		13		1		15		15

		11		4		4						15		15		2		17		17

		12		5		6						17		17		3		20		20

		13		6		8						20		20		4

		14		7												5

		15		8												6

		16		11												7

		17														8

		20														9

																10

																11

																12

																13

																14

																15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HII(1/1;MRC)

HII(1/3;MRC)

HII(1/2;MRC)

HI LA

HII(1/2)

HII(1/3)

Eb/N0

normalized throughput

0

0

0.000021

0.000016

0.028121

0.175766

0.150696

0.015406

0.002027

0.047163

0.001127

0.0066

0.006379

0.021667

0.090287

0.282676

0.265612

0.028894

0.220326

0.342274

0.013652

0.051333

0.049596

0.047274

0.202562

0.360513

0.342674

0.068567

0.370872

0.437425

0.1937

0.115991

0.084285

0.071161

0.344126

0.433147

0.427067

0.100963

0.489166

0.501877

0.318763

0.161067

0.124541

0.129799

0.559287

0.502052

0.494971

0.131108

0.573008

0.574159

0.407941

0.229511

0.162212

0.179199

0.764978

0.575485

0.56828

0.160294

0.667959

0.666258

0.51885

0.286818

0.199987

0.213622

0.667484

0.664382

0.183914

0.778673

0.775821

0.608029

0.339089

0.232405

0.232085

0.780149

0.780099

0.231884

0.876226

0.878753

0.716871

0.380537

0.261904

0.246467

0.875175

0.875651

0.263947

0.938151

0.938151

0.791145

0.417511

0.298657

0.248562

0.938526

0.938376

0.337225

0.972128

0.972128

0.839304

0.441786

0.317628

0.971302

0.971302

0.384485

0.988991

0.988991

0.892347

0.459741

0.327239

0.988791

0.988791

0.418863

0.997423

0.997423

0.918274

0.472285

0.331075

0.997323

0.997323

0.443045

0.942635

0.482451

0.45374

0.956225

0.489458

0.464622

0.977455

0.497466

0.483322

0.985033

0.580116

0.997057

0.688647

0.767595

0.849462

0.895722

0.927431

0.951989

0.968312



all_tpV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		0.028121		-6		0.175766		-6		0.150696		-8		0.015406		1		0		-7		0		-9		0.000021		-10		0.000016		-6		0.002027		0.047163

		-3		0.090287		-3		0.282676		-3		0.265612		-7		0.028894		2		0.001127		-5		0.0066		-7		0.006379		-8		0.021667		-1		0.220326		0.342274

		0		0.202562		-1		0.360513		-1		0.342674		-6		0.068567		3		0.013652		-4		0.051333		-6		0.049596		-7		0.047274		1		0.370872		0.437425

		3		0.344126		1		0.433147		1		0.427067		-5		0.100963		4		0.1937		-3		0.115991		-5		0.084285		-6		0.071161		3		0.489166		0.501877

		6		0.559287		3		0.502052		3		0.494971		-4		0.131108		5		0.318763		-2		0.161067		-4		0.124541		-4		0.129799		5		0.573008		0.574159

		9		0.764978		5		0.575485		5		0.56828		-3		0.160294		6		0.407941		-1		0.229511		-3		0.162212		-2		0.179199		7		0.667959		0.666258

						7		0.667484		7		0.664382		-2		0.183914		7		0.51885		0		0.286818		-2		0.199987		0		0.213622		9		0.778673		0.775821

						9		0.780149		9		0.780099		-1		0.231884		8		0.608029		1		0.339089		-1		0.232405		2		0.232085		11		0.876226		0.878753

						11		0.875175		11		0.875651		0		0.263947		9		0.716871		2		0.380537		0		0.261904		6		0.246467		13		0.938151		0.938151

						13		0.938526		13		0.938376		1		0.337225		10		0.791145		3		0.417511		2		0.298657		8		0.248562		15		0.972128		0.972128

						15		0.971302		15		0.971302		2		0.384485		11		0.839304		4		0.441786		4		0.317628						17		0.988991		0.988991

						17		0.988791		17		0.988791		3		0.418863		12		0.892347		5		0.459741		6		0.327239						20		0.997423		0.997423

						20		0.997323		20		0.997323		4		0.443045		13		0.918274		6		0.472285		8		0.331075

														5		0.45374		14		0.942635		7		0.482451

														6		0.464622		15		0.956225		8		0.489458

														7		0.483322		16		0.977455		11		0.497466

														8		0.580116		17		0.985033

														9		0.688647		20		0.997057

														10		0.767595

														11		0.849462

														12		0.895722

														13		0.927431

														14		0.951989

														15		0.968312





tp_old

		

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data		Sample'

		Y0		== Hybrid I		I (1;MRC)

		Y1		== Hybrid I		I (1;1/2:MR		C)

		Y2		== Hybrid I		I (1;1/2)

		Y3		== Hybrid I		I (1;1/3)

		Y4		== LA Rates		(all)

		Y5		== Rate 1/2

		Y6		== Rate 1

		Y7		== Rate 1/3

		Y8		== Rate 1/4

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8

		-10																		0.004033

		-9																0.003398

		-8																		0.021073

		-7												0				0.019284		0.037816

		-6		0.028121		0.14429		0.002027		0.047163								0.040673		0.059592

		-5												0.029905				0.067712

		-4												0.053241				0.104903		0.123515

		-3				0.256881		0.111114		0.208967				0.087306				0.154103

		-2												0.143143				0.198236		0.178183

		-1				0.343225		0.220326		0.342274				0.19385				0.231467

		0		0.202562										0.262857		0.000564		0.26057		0.213591

		1				0.42514		0.370872		0.437425				0.330143		0.006826

		2												0.379692		0.034068		0.298574		0.231928

		3		0.344126		0.494996		0.489166		0.501877				0.416573		0.090744

		4												0.441567		0.174098		0.317566

		5				0.56828		0.573008		0.574159				0.45971		0.28745

		6		0.559287										0.472222		0.381826		0.327093		0.246295

		7				0.667109		0.667959		0.666258				0.482389		0.491733

		8												0.489364		0.624311		0.330866		0.248452

		9		0.764978		0.780099		0.778673		0.775821						0.714679

		10														0.786636

		11				0.875651		0.876226		0.878753				0.497247		0.839241

		12														0.881638

		13				0.938376		0.938151		0.938151						0.922971

		14														0.943825

		15				0.971302		0.972128		0.972128						0.956225

		16														0.977455

		17				0.988791		0.988991		0.988991						0.985033

		20				0.997323		0.997423		0.997423						0.996806





Delay

		3		-4		-7		-8		-6		-6		-6		-8		-6		-6

		4		-3		-6		-7		-3		-3		-3		-7		-3		-3

		5		-2		-5		-6		0		-1		-1		-6		-1		-1

		6		-1		-4		-4		3		1		1		-5		1		1

		7		0		-3		-2		6		3		3		-4		3		3

		8		1		-2		0		9		5		5		-3		5		5

		9		2		-1		2				7		7		-2		7		7

		10		3		0		6				9		9		-1		9		9

		11		4		2		8				11		11		0		11		11

		12		5		4						13		13		1		13		13

		13		6		6						15		15		2		15		15

		14		7		8						17		17		3		17		17

		15		8								20		20		4

		16		11												5

		17														6

		20														7

																8

																9

																10

																11

																12

																13

																14

																15



Rate 1/1

Rate 1/2

Rate 1/3

Rate 1/4

HII(1/1;MRC)

HII(1/3;MRC)

HII(1/2;MRC)

HI LA

HII(1/2)

HII(1/3)

Eb/N0

delay [sec]

3.85933

8.67738

16.61862

17.19347

11.91868

2.623

3.14425

16.44258

22.0986

4.2623

2.837

2.71498

6.12148

3.9786

5.28622

0.92961

1.10587

7.23376

1.6436

0.78

1.62991

1.21214

2.32638

1.69246

1.73025

0.47448

0.53203

2.80928

0.7015

0.4388

0.81995

0.52349

0.96624

0.34699

0.58638

0.25687

0.29844

1.02708

0.3348

0.2487

0.42428

0.29581

0.442

0.13807

0.20322

0.17978

0.19615

0.56139

0.2086

0.1765

0.26016

0.16286

0.22397

0.06925

0.1023

0.14211

0.14741

0.27554

0.15

0.1407

0.16799

0.1111

0.14496

0.04232

0.11533

0.11703

0.18851

0.1145

0.1141

0.10889

0.08186

0.10064

0.02519

0.08985

0.09073

0.16547

0.0903

0.0901

0.08777

0.06288

0.05214

0.02277

0.06524

0.06684

0.13226

0.0664

0.0662

0.06442

0.04622

0.03518

0.04702

0.04737

0.17858

0.0476

0.0476

0.04792

0.04105

0.02746

0.03535

0.03535

0.11835

0.0355

0.0355

0.04171

0.03353

0.02339

0.02832

0.02832

0.07982

0.0271

0.0271

0.03832

0.02834

0.02254

0.02254

0.06224

0.0312

0.02303

0.07994

0.02732

0.22276

0.02214

0.23227

0.29634

0.17551

0.11872

0.09459

0.0712

0.05443

0.04417

0.03854



all_delayV23_6

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MCR)		Eb/N0		HII(1/2;MCR)		Eb/N0		HI LA		Eb/N0		HI(1)		Eb/N0		HI(1/2)		Eb/N0		HI(1/3)		Eb/N0		HI(1/4)		Eb/N0		HII(1/2)		HII(1/3)

		-6		11.91868		-6		2.623		-6		3.14425		-8		16.44258		3		3.85933		-4		8.67738		-7		16.61862		-8		17.19347		-6		22.0986		4.2623

		-3		5.28622		-3		0.92961		-3		1.10587		-7		7.23376		4		2.837		-3		2.71498		-6		6.12148		-7		3.9786		-3		1.6436		0.78

		0		1.73025		-1		0.47448		-1		0.53203		-6		2.80928		5		1.62991		-2		1.21214		-5		2.32638		-6		1.69246		-1		0.7015		0.4388

		3		0.58638		1		0.25687		1		0.29844		-5		1.02708		6		0.81995		-1		0.52349		-4		0.96624		-4		0.34699		1		0.3348		0.2487

		6		0.20322		3		0.17978		3		0.19615		-4		0.56139		7		0.42428		0		0.29581		-3		0.442		-2		0.13807		3		0.2086		0.1765

		9		0.1023		5		0.14211		5		0.14741		-3		0.27554		8		0.26016		1		0.16286		-2		0.22397		0		0.06925		5		0.15		0.1407

						7		0.11533		7		0.11703		-2		0.18851		9		0.16799		2		0.1111		-1		0.14496		2		0.04232		7		0.1145		0.1141

						9		0.08985		9		0.09073		-1		0.16547		10		0.10889		3		0.08186		0		0.10064		6		0.02519		9		0.0903		0.0901

						11		0.06524		11		0.06684		0		0.13226		11		0.08777		4		0.06288		2		0.05214		8		0.02277		11		0.0664		0.0662

						13		0.04702		13		0.04737		1		0.17858		12		0.06442		5		0.04622		4		0.03518						13		0.0476		0.0476

						15		0.03535		15		0.03535		2		0.11835		13		0.04792		6		0.04105		6		0.02746						15		0.0355		0.0355

						17		0.02832		17		0.02832		3		0.07982		14		0.04171		7		0.03353		8		0.02339						17		0.0271		0.0271

						20		0.02254		20		0.02254		4		0.06224		15		0.03832		8		0.02834										20		0.0222		0.0222

														5		0.07994		16		0.0312		11		0.02303

														6		0.22276		17		0.02732

														7		0.23227		20		0.02214

														8		0.29634

														9		0.17551

														10		0.11872

														11		0.09459

														12		0.0712

														13		0.05443

														14		0.04417

														15		0.03854





Memory

		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3

		0		-1		-1		0		-1		-1

		3		1		1		3		1		1

		6		3		3		6		3		3

		9		5		5		9		5		5

				7		7				7		7

				9		9				9		9

				11		11				11		11

				13		13				13		13

				15		15				15		15

				17		17				17		17

				20		20				20		20



HII(1;MRC opt)

HII(1/3;MRC) opt

HII(1/2;MRC) opt

HII(1;MRC nopt)

HII(1/3;MRC) nopt

HII(1/2;MRC) nopt

Eb/N0

memory [kByte]

201.4

221.5

189.5

297.9

473.3

324.6

132.8

128.2

107.2

247.5

344.9

250.7

81.5

102

86.1

154.6

311.3

188.9

56.9

74.5

75.7

94.5

206.7

145.5

33.2

46.6

62.6

56.6

168.2

113.2

21.2

35.1

43.1

39.6

129.2

88

30.1

29.1

98.4

72.5

23.9

23.9

97.6

65.1

23.1

21.3

93.1

65.1

16.8

16.8

93.5

62.3

10

10

89.4

59.6

7.9

7.9

92.7

61.8

4.6

4.6

92.7

61.8



all_memoV23_6

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		201.4		-6		221.5		-6		189.5		-6		297.9		-6		473.3		-6		324.6

		-3		132.8		-3		128.2		-3		107.2		-3		247.5		-3		344.9		-3		250.7

		0		81.5		-1		102		-1		86.1		0		154.6		-1		311.3		-1		188.9

		3		56.9		1		74.5		1		75.7		3		94.5		1		206.7		1		145.5

		6		33.2		3		46.6		3		62.6		6		56.6		3		168.2		3		113.2

		9		21.2		5		35.1		5		43.1		9		39.6		5		129.2		5		88

						7		30.1		7		29.1						7		98.4		7		72.5

						9		23.9		9		23.9						9		97.6		9		65.1

						11		23.1		11		21.3						11		93.1		11		65.1

						13		16.8		13		16.8						13		93.5		13		62.3

						15		10		15		10						15		89.4		15		59.6

						17		7.9		17		7.9						17		92.7		17		61.8

						20		4.6		20		4.6						20		92.7		20		61.8

				opt				opt				opt				nopt				nopt				nopt

		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)		Eb/N0		HII(1;MRC)		Eb/N0		HII(1/3;MRC)		Eb/N0		HII(1/2;MRC)

		-6		1473		-6		1620		-6		1386		-6		2179		-6		3462		-6		2374

		-3		971		-3		938		-3		784		-3		1810		-3		2523		-3		1834

		0		596		-1		746		-1		630		0		1131		-1		2277		-1		1382

		3		416		1		545		1		554		3		691		1		1512		1		1064

		6		243		3		341		3		458		6		414		3		1230		3		828

		9		155		5		257		5		315		9		290		5		945		5		644

						7		220		7		213						7		720		7		530

						9		175		9		175						9		714		9		476

						11		169		11		156						11		681		11		476

						13		123		13		123						13		684		13		456

						15		73		15		73						15		654		15		436

						17		58		17		58						17		678		17		452

						20		34		20		34						20		678		20		452





Diagramm3

														-6		-6

		-6		-6		-6		-6		-6		-6		0		0

		-3		-3		-3		-3		-3		-3		3		3

		-1		-1		-1		-1		-1		-1		6		6

		1		1		1		1		1		1		9		9

		3		3		3		3		3		3

		5		5		5		5		5		5

		7		7		7		7		7		7

		9		9		9		9		9		9

		11		11		11		11		11		11

		13		13		13		13		13		13

		15		15		15		15		15		15

		17		17		17		17		17		17

		20		20		20		20		20		20



HII(1/2;MRC) opt

HII(1/2;MRC) nopt

HII(1/2) opt

HII(1/2) nopt

HII(1/3) opt

HII(1/3) nopt

HII(1;MRC) opt

HII(1;MRC) nopt

Eb/N0

memory [kByte]

201.4

297.9

46.2

99.5

23.9

61.7

50.2

202.3

81.5

154.6

65.6

157

38.3

99.4

64

190.9

56.9

94.5

46.3

125.8

28.4

103.5

54.7

200.7

33.2

56.6

53.7

115.9

23.9

70

46.2

123.3

21.2

39.6

43.1

94.6

32.4

83.8

43.6

119.8

43.1

88

27.1

51.1

38.1

83.4

29.1

82.3

19.4

41.8

22.4

63.4

23.9

65.1

20.1

36.6

22.8

61.8

21.3

65.1

20.2

39.2

21.6

60.4

16.8

62.3

18.3

30.8

20.6

61.5

10

59.6

11.9

28.7

12.6

57.4

7.9

61.8

6.7

28.6

7

57.1

4.6

61.8

4.5

27.6

4.5

55.2



memo_old

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt				Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		201.4		297.9				-6		46.2		99.5		23.9		61.7		50.2		202.3

		0		81.5		154.6				-3		65.6		157		38.3		99.4		64		190.9

		3		56.9		94.5				-1		46.3		125.8		28.4		103.5		54.7		200.7

		6		33.2		56.6				1		53.7		115.9		23.9		70		46.2		123.3

		9		21.2		39.6				3		43.1		94.6		32.4		83.8		43.6		119.8

										5		43.1		88		27.1		51.1		38.1		83.4

										7		29.1		82.3		19.4		41.8		22.4		63.4

										9		23.9		65.1		20.1		36.6		22.8		61.8

										11		21.3		65.1		20.2		39.2		21.6		60.4

										13		16.8		62.3		18.3		30.8		20.6		61.5

										15		10		59.6		11.9		28.7		12.6		57.4

										17		7.9		61.8		6.7		28.6		7		57.1

										20		4.6		61.8		4.5		27.6		4.5		55.2

		Eb/N0		HII(1;MRC) opt		HII(1;MRC) nopt

										Eb/N0		HII(1/2;MRC) opt		HII(1/2;MRC) nopt		HII(1/2) opt		HII(1/2) nopt		HII(1/3) opt		HII(1/3) nopt

		-6		1473		2179

		0		596		1131				-6		338		728		175		451		367		1480

		3		416		691				-3		480		1148		280		727		468		1396

		6		243		414				-1		339		920		208		757		400		1468

		9		155		290				1		393		848		175		512		338		902

										3		315		692		237		613		319		876

										5		315		644		198		374		279		610

										7		213		602		142		306		164		464

										9		175		476		147		268		167		452

										11		156		476		148		287		158		442

										13		123		456		134		225		151		450

										15		73		436		87		210		92		420

										17		58		452		49		209		51		418

										20		34		452		33		202		33		404





h2_delay_buffer

		TStop		= 25s

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/2:MR		C)

		Y1		== Hybrid II		(1;1/2)																						Y4		Y5		Y9		Y10

		Y2		== Hybrid II		(1;1/3)

		Y3		== Hybrid II		(1;1/2:MR		C) opt Buff		er																		175		367		364		451

		Y4		== Hybrid II		(1;1/2) o		pt Buffer																				280		468		574		727

		Y5		== Hybrid II		(1;1/3) o		pt Buffer																				208		400		460		757

		Y6		== Hybrid II		(1;1/2:MR		C) IS-Delay																				175		338		424		512

		Y7		== Hybrid II		(1;1/2) I		S-Delay																				237		319		346		613

		Y8		== Hybrid II		(1;1/3) I		S-Delay																				198		279		322		374

		Y9		== Hybrid II		(1;1/2:MR		C) nonopt B		uffer																		142		164		301		306

		Y10		== Hybrid I		I (1;1/2)		nonopt Buff		er																		147		167		238		268

																												148		158		238		287

		X		Y0		Y1		Y2		Y3		Y4		Y5		Y6		Y7		Y8		Y9		Y10				134		151		228		225

																												87		92		218		210

		-6		0.1443		0.002		0.0472		338		175		367		0.7846		22.0986		4.2623		364		451				49		51		226		209

		-3		0.2569		0.1111		0.209		480		280		468		0.521		1.6436		0.78		574		727				33		33		226		202

		-1		0.3432		0.2203		0.3423		339		208		400		0.385		0.7015		0.4388		460		757

		1		0.4251		0.3709		0.4374		393		175		338		0.2672		0.3348		0.2487		424		512

		3		0.495		0.4892		0.5019		315		237		319		0.1859		0.2086		0.1765		346		613

		5		0.5683		0.573		0.5742		315		198		279		0.1474		0.15		0.1407		322		374

		7		0.6671		0.668		0.6663		213		142		164		0.1158		0.1145		0.1141		301		306

		9		0.7801		0.7787		0.7758		175		147		167		0.0907		0.0903		0.0901		238		268

		11		0.8757		0.8762		0.8788		156		148		158		0.0668		0.0664		0.0662		238		287

		13		0.9384		0.9382		0.9382		123		134		151		0.0474		0.0476		0.0476		228		225

		15		0.9713		0.9721		0.9721		73		87		92		0.0353		0.0355		0.0355		218		210

		17		0.9888		0.989		0.989		58		49		51		0.0283		0.0271		0.0271		226		209

		20		0.9973		0.9974		0.9974		34		33		33		0.0225		0.0222		0.0222		226		202

		X Ti		tle: 'Eb/N0		[dB]'

		Y Ti		tle: 'Data S		ample'

		Y0		== Hybrid II		(1;1/3) n		onopt Buffe		r

		X		Y0

		-6		740

		-3		698

		-1		734

		1		451

		3		438

		5		305

		7		232

		9		226

		11		221

		13		225

		15		210

		17		209

		20		202






