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 Introduction
This contribution consists of two parts, the first part is for the preamble structure and the second part is for the Phy header protection scheme.
Part I
Title: Preamble structure for synchronization
1 Introduction

In this contribution, we propose ARM sequence for synchronization in preamble of UWB system. The preamble is used for the synchronization and the channel estimation. In 802.15.3 specification, QPSK is used for the transmit modulation. But QPSK is not adaptive for UWB system. So, Bi-phase modulation is desirable in UWB system. In this proposal, the proposed preamble will be a Bi-phase sequence. In Bi-phase modulation, the symbol length of CAZAC sequence is 4. The short code length leads to the performance degradation in the view of the synchronization. 

As the preamble is used for the synchronization and the channel estimation, we separate the preamble into two parts. One is a synchronization part, and the other is a channel estimation part. We propose the synchronization part of preamble in Bi-phase modulated UWB system. The aperiodic sequence is used for synchronization part. We propose the ARM sequence as a synchronization part in the preamble.

2 Criterion

The preamble considers below:

· Synchronization

Generally, the aperiodic property of sequence is a measure of synchronization performance. So, it is important to use sequence with a good aperiodic property.

· Channel Estimation

The channel estimation is also important function of preamble. It, however, is out of scope in our contribution. 

3 Proposed scheme
We suggest ARM sequence for the preamble in UWB system. ARM sequence is aperiodic sequence. The code generation is very simple. Generally, finding good aperiodic sequence with large code length is very complicated. Therefore, the ARM sequence has a good property in terms of hardware complexity. ARM sequence has the property that the aperiodic correlation values in the even shift case are equal to ‘0’. In Fig.1, the structure of ARM sequence generator is depicted. For example of ARM sequence with length 128, the initial value is set to ‘00’, and other inputs to XORs are ‘01…’ patterns. The output sequence with length 128 is as follows: 

0001 0010 0001 1101 0001 0010 1110 0010

0001 0010 0001 1101 1110 1101 0001 1101

0001 0010 0001 1101 0001 0010 1110 0010

1110 1101 1110 0010 0001 0010 1110 0010
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Figure 1 ARM sequence generator
In 802.15.3 specification, the preamble code length is 160 symbols. So we propose the preamble structure with length 160. We separate two parts, one is synchronization part, and the other is channel estimation part. Length of preamble code set is 160 symbols. First 128symbols are to synchronize. Second 32symbols are to estimate channel. Our proposed preamble structure is shown in Fig 2.


[image: image2.emf]PHY Data Preamble

Signal for 

Synchronization

Signal for channel 

estimation


Figure 2 Preamble structure
4 Performance
4.1 Correlation property
 The correlation property of ARM sequence with length 128 is shown in Fig 3. In case of in-phase, it has a peak correlation value 128. In the other hand, the correlation value in case of out-of-phase are very low as shown in Fig 3.
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Figure 3 Aperiodic correlation of ARM sequence with length 128

In Fig 4, we compare the correlation property between ARM sequence and Binary CAZAC sequence in term of the power of the correlation value. In this contribution, Binary CAZAC sequence means 32times repetition of binary CAZAC sequence with length 4. Generally, the merit factor is used to measure the performance of aperiodic sequence. As shown in (1), the merit factor is the ratio of peak power on time and sum of the side-lobe powers.
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       (1)    

If we have a high merit factor, the peak power is enoughly larger than side-power. In the case of the length 128, the merit factor of ARM sequence is 2.9767(=16384/(21888-16384)) and the merit factor of Binary CAZAC sequence is 0.0491(= 16384/(349824-16384)). As a result,in the sense of the merit factor, the performance of ARM sequence is better than that of Binary CAZAC sequence.
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Figure 4 Comparison of Power of correlation between ARM sequence and Binary CAZAC sequence

In Fig 5, we comparecorrelation values between ARM sequence and Binary CAZAC sequence.  Similar to the case of the correlation power comparison in Fig 4, it is easily known that ARM sequence has better performance.
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Figure 5 Comparison of Correlation values between ARM sequence and Binary CAZAC sequence

4.2 Detection probability
 In this section, we will show detection probabilities of ARM sequence in 5 channel models. 

In Fig. 6, it shows detection probabilities of ARM sequence and Binary CAZAC sequence when the probability of false alarm is set to 0.1%. The channel models are AWGN, CM1, and CM4. The CM1 and the CM4 represent IEEE 802.15.3a channel model 1 and channel model 4, respectively. ARM sequence has better detection probabilities than those of the Binary CAZAC sequence for all cases. 
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Figure 6 Comparison of Detection probabilities between ARM sequence and Binary CAZAC sequence
We show the simulation results of detection probabilities of 5 channel models in Fig 7. The sequence is ARM sequence and length of the sequence is 128. 
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Figure 7 Detection probabilities of the ARM sequence with length 128 in each Channel Models
5 Implementation issue
We propose ARM sequence for synchronization part of preamble. As shown in Fig 1, the structure of ARM sequence generator is so simple. We need 6 MUXs and 6 adders to generate ARM sequence. 

6 Conclusion
The proposed structure of preamble has two parts; synchronization part and channel estimation part. For synchronization part, we proposed ARM sequence with length 128. The proposed ARM has a good aperiodic property. Moreover, ARM sequence is simple to generate. It is very suitable for preamble of UWB to synchronize.

Part II
Title: Error Correcting Code for Physical Header
7 Introduction
The purpose of this proposal is to suggest the protection of physical header by error correcting code. Generally, the physical header contains the information of physical frame format. So, recovering physical header information is very important in communication systems because in case of receiving failure of physical header entire frame can not be recovered. An irrecoverable error in physical header causes whole frame to be discarded even though the rest of frame is uncorrupted. To tackle this problem, an error correcting code is considered. By using the error correcting code, the physical header that is corrupted by noise can be recovered. It will improve the efficiency of channel and increase the throughput of network. Conclusively we suggest that physical header be protected by proposed error correcting code with optimal minimum distance.
8 Criterion
We have to consider main three criteria to select the channel coding scheme. These are the minimum distance, the availability of the soft decision decoding scheme, and the decoding complexity.
1. Minimum distance

The minimum distance is the smallest Hamming distance of code among codes that in same code group. The minimum distance is a good measurement of the block code performance. The larger its minimum distance, the better performance. So the minimum distance is a very important factor when designing an error correcting code.

2. Availability of the soft decision decoding scheme

Most of the block code can not use the soft decision decoding algorithm. The soft decision decoding algorithm is superior to hard decision decoding algorithm. In AWGN channel environment, the soft decision decoding algorithm has the coding gain more than 2dB when compared to the hard decision decoding algorithm. It is desirable to select the block coding scheme that the soft decision decoding algorithm can be adapted. 

3. Decoding complexity
It is desirable to design the block code which has the simple decoding scheme. Well designed coding schemes have merits of simple encoding and decoding structures.

9 Proposed scheme

In this proposal, we propose the sub-code of 2nd order Reed Muller code. The suggesting code has three main advantages. At first, in the sense of minimum distance, the proposed coding scheme is optimal. The second, it can use the soft decision decoding. The third, based on IFHT (Inverse Fast Hadamard Transform) technique, the hardware complexity can be reduced.
The sub-code of 2nd order Reed-Muller code is optimal code. In case of (32, 11) block code, the optimal bound of the minimum distance is 12. The sub-code of 2nd order Reed-Muller code has the minimum distance 12. So it is optimal code. It is natural that the optimal code shows best performance. Sub-code of 2nd order Reed-Muller code is soft decision capable block code by using IFHT technique. As describe before soft decision decoding algorithm is superior to hard decision decoding algorithm in coding gain. In addition IFHT technique can reduce hardware complexity by simplified calculation amount.


[image: image8.wmf]÷

÷

÷

÷

÷

÷

÷

÷

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

è

æ

=

10

0010111011

0100011101

0010110100

11

0100100010

0111100111

0010000111

01

1111110010

1000110101

0000101001

00

0001101110

1110110010

0001110101

00

0101010111

0001100011

0110111100

11

1111111111

1111111111

1111111111

11

1111111111

0000001111

0000000000

11

0000111111

1111110000

0000000011

11

1111000011

0011110000

0000111100

11

0011001100

1100110011

0011001100

01

0101010101

0101010101

0101010101

G

 

Figure 8 generation matrix of sub-code of 2nd order Reed-Muller
Figure 8 is generating matrix of sub-code of 2nd Reed-Muller code. It consists of Walsh code (upper part) and code that makes the 2nd order Reed-Muller code’s minimum distance large (lower part). We call this code ‘mask function’ from now on. Walsh code and the mask function are linear code so all codes are presented by combination of basis.
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Figure 9 structure of encoder
Figure 9 shows the encoder structure of proposed coding scheme. In encoding state input bit is divided into two parts. One is consist of 6 bits that make Walsh combination. Another consists of 5 bits that make mask function. Proposed code is summation of two combined codes.
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Figure 10 frame structure of example system
Figure 10 is example of frame structure that can applied proposed coding scheme. MAC layer attaches MAC header and MAC payload and FCS (Frame Check Sequence) and Physical layer calculate HCS (Header Check Sequence) of PHY and MAC header and attaches HCS and preamble to MAC header and MAC header. After attaching process, physical header is coded by proposed coding scheme and the rest of frame may be coded by convolution or turbo code.
10 Performance
The fallowing figures are BER and FER performances for the coded and uncoded physical header as a function of Eb/N0 (dB). Channel model is based on ‘IEEE P802.15-02/368r5-SG3a’
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Figure 11 Performance in AWGN

Figure 11 shows the error performance for AWGN channel. It is noticed that the BER and FER performance of coded PHY header outperform. Especially gain of FER is significant compared to that of BER. For example, at BER 10-2 , coding gain is 2dB.
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Figure 12 Performance in CM1 at 200 Mb/s
Figure 12 is error performance at channel model 1 data rate of 200 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is 2.5 dB.
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Figure 13 Performance in CM2 at 200 Mb/s
Figure 13 is error performance at channel model 2 data rate of 200 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is larger than 2.5 dB.
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Figure 14 Performance in CM3 at 200 Mb/s
Figure 14 is error performance at channel model 3 data rate of 200 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is 2.5 dB.
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Figure15 Performance in CM4 at 200 Mb/s
Figure 15 is error performance at channel model 4 data rate of 200 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is approximately 2.5 dB.
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Figure 16 Performance in CM1 at 100 Mb/s
Figure 16 is error performance at channel model 1 data rate of 110 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is approximately 2 dB.
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Figure 17 Performance in CM2 at 100 Mb/s
Figure 17 is error performance at channel model 2 data rate of 110 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is approximately 2 dB.
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Figure 18 Performance in CM3 at 100 Mb/s
Figure 18 is error performance at channel model 3 data rate of 110 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is 2 dB.
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Figure 19 Performance in CM4 at 100 Mb/s
Figure 19 is error performance at channel model 4 data rate of 110 Mb/s. Trend is similar with previous result. For example at BER 10-2, coding gain is approximately 2 dB.
11 Conclusion
In this proposal, we suggest the error correcting code for physical header. Physical header is quite important because it is impossible for the receiver to recover received frame when the physical header is failed. So the error correcting code is needed for physical header protection method. Among the error correcting code, we suggested the sub-code of 2nd order Reed-Muller code. The 2nd order Reed-Muller code is optimal code and easy to implement. The simulation shows that the coding gain of 2nd order Reed-Muller code is more than 2dB in almost conditions. Therefore, the sub-code of 2nd order Reed-Muller code brings a lot of performance improvement for the reliability of physical header.
Part III

Title: The ACK Aided Adaptive Modulation and Coding
12 Introduction
 In this part, we propose one of the AMC (Adaptive Modulation and Coding) techniques that obtains channel state information by counting the frequency of the acknowledgement frame (hereinafter referred to as ACK). Wireless channels vary with time and other factors. For example, when a moving obstacle interrupts between a transmitter and a receiver, the channel attenuation becomes larger so the channel condition becomes severe. In case of instant channel degradation, adaptive transmission technique can be considered as a countermeasure. The main concept of adaptive transmission is to maintain a constant bit error rate against degraded channel condition by varying the transmitted power level, modulation scheme, coding scheme, coding rate and etc.

There are various adaptive transmission techniques from combination of the transmitter parameters. With well designed adaptive transmission technique, wireless communication system can be robust to varying channel condition. But there are some limitation in particular systems. By the UWB emission limits of the FCC (Federal Communications Commission), the UWB communication systems are restricted in emission power (i.e. transmit power). As a result, some adaptive transmission techniques described previously are not available in UWB system. Especially, the power control which varies the transmit power level is practically forbidden. So among various kind of adaptive transmission technique, the AMC technique is an influential candidate.

To apply AMC, the channel state information must be known to the transmitter. This means that the transmitter or the receiver needs additional hardware block for obtaining the channel state information and for converting modulation or coding scheme. But it is definite that simple hardware structure is recommended.

Consequently we suggest the ACK aided AMC for more efficient management of channel resource with simple hardware and minimum impact to IEEE 802.15.3 MAC structure.

13 Criteria
The followings are main criteria to consider with introduction of adaptive transmission technique.
1. minimum impact on conventional MAC structure

According to ‘the technical requirements’, it is required that the alt-PHY operate with the 802.15.3 MAC without fundamental change in operation. In detail, it is preferred that alt-PHY operates with minimum supplement and minimum modification to 802.15.3 MAC.
2. throughput

 The throughput represents the efficiency of channel utilization. In ARQ (Automatic Repeat Request) scheme, the more repeat request, the worse channel efficiency. So the throughput is important factor in point of channel resource management.
3. hardware complexity

The adaptive transmission technique increases complexity of hardware. Namely, channel state monitoring device and converting modulation or coding scheme device are supplemented. Increment of hardware complexity causes high cost and more power consumption. So the system with simple hardware structure is desirable.

14 Proposed scheme
In this proposal, we suggest the ACK aided AMC technique with simple hardware structure. 

Changing the coding rate can compensate the channel degradation.
Figure 20 is frame error rate (hereinafter referred to as FER) performances with several coding rates. These 4 curves are in the order of coding rate. Code rate 1 is the highest coding rate. Code rate 4 is the lowest coding rate. It is clear that as coding rate becomes lower, the FER is reduced. In case of the channel degradation, FER is increased even though the bit energy is constant. In general, increase of bit energy makes it possible to maintain same FER in degraded channel. And the conversion of coding rate has same effect so the conversion of coding rate can be an alternative method. For example, at the 3 dB of Eb/No, FER of code rate 2 is approximate 0.006 but FER of code rate 4 is approximate 0.002. To be more particular, converting to higher coding rate has same effect of increase of bit energy at the cost of redundancy.
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Figure 20 Frame error rate performances with various coding rates

The AMC technique requires the channel state information. The measurement of carrier to interference ratio (C/I) is a practical method of obtaining channel estimation value. However, the additional hardware block is essential to measurement of C/I and conventional MAC structure ought to be modified. So, we suggest that the transmitter estimate the channel state by measurement of ACK.
 Figure 21 is the procedure of ACK aided AMC at immediately ACK. The transmitter counts the number of ACK then calculates the success probability (number of ACK/number of whole transmission) during fixed period i.e. update period.
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Figure 91 The procedure of ACK aided AMC at immediately ACK

It is reasonable that the transmitter considers the success probability as channel state information. Because required packet error rate by the selection criteria is less than 8%.  The 8% of FER can be calculated relatively less trial. In proposed ACK aided AMC, If the success probability is in fixed probability range, the transmitter maintains current coding rate. In case of the low probability of success, the transmitter decides that the channel condition is severe then converts the coding rate lower for the reliable communication. In case of high success probability, the transmitter decides that the channel condition is favorable then converts the coding rate higher for efficiency of channel resource.

Figure 22 is the procedure of ACK aided AMC at delay ACK. The only difference is that in delay ACK, the transmitter decides the channel state by information of Dly-ACK frame.
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Figure 22 The procedure of ACK aided AMC at delay ACK

Figure 23 is Dly-ACK frame format. The MPDUs ACKed field indicates the number of MPDUs that are being ACKed. Success probability calculation in delay ACK is processed by the information of MPDUs ACKed field.
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Figure 23 Dly-ACK frame format of IEEE 802.15.3

Figure 24 is Frame structure of proposed system. It is exact same with IEEE 802.15.3 except supplement of the coding rate information which informs the coding rate to the receiver. As described before, it is strongly recommended that impacts on conventional MAC frame structure are as little as possible. In addition, MAC structure of the receiver remains identical with that of conventional. 
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Figure 24 Frame structure of proposed system

15 Conclusion
In this proposal, we propose ACK aided AMC technique. Estimating the channel status by ACK information is one of the simple methods which have minimum impact to conventional system structure. Only adding the “coding rate information” field in the PHY header, we can achieve adaptive coding. As a result, we can expect the more throughput performance in IEEE 802.15.3a system.
Conclusion of This Proposal
In this proposal we propose preamble structure, the Phy header protection scheme and ACK aided AMC. 
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		-107		-107

		-106		-106

		-105		-105

		-104		-104

		-103		-103

		-102		-102

		-101		-101

		-100		-100

		-99		-99

		-98		-98

		-97		-97

		-96		-96

		-95		-95

		-94		-94

		-93		-93

		-92		-92

		-91		-91

		-90		-90

		-89		-89

		-88		-88

		-87		-87

		-86		-86

		-85		-85

		-84		-84

		-83		-83

		-82		-82

		-81		-81

		-80		-80

		-79		-79

		-78		-78

		-77		-77

		-76		-76

		-75		-75

		-74		-74

		-73		-73

		-72		-72

		-71		-71

		-70		-70

		-69		-69

		-68		-68

		-67		-67

		-66		-66

		-65		-65

		-64		-64

		-63		-63

		-62		-62

		-61		-61

		-60		-60

		-59		-59

		-58		-58

		-57		-57

		-56		-56

		-55		-55

		-54		-54

		-53		-53

		-52		-52

		-51		-51

		-50		-50

		-49		-49

		-48		-48

		-47		-47

		-46		-46

		-45		-45

		-44		-44

		-43		-43

		-42		-42

		-41		-41

		-40		-40

		-39		-39

		-38		-38

		-37		-37

		-36		-36

		-35		-35

		-34		-34

		-33		-33

		-32		-32

		-31		-31

		-30		-30

		-29		-29

		-28		-28

		-27		-27

		-26		-26

		-25		-25

		-24		-24

		-23		-23

		-22		-22

		-21		-21

		-20		-20

		-19		-19

		-18		-18

		-17		-17

		-16		-16

		-15		-15

		-14		-14

		-13		-13

		-12		-12

		-11		-11

		-10		-10

		-9		-9

		-8		-8

		-7		-7

		-6		-6

		-5		-5

		-4		-4

		-3		-3

		-2		-2

		-1		-1

		0		0

		1		1

		2		2

		3		3

		4		4

		5		5

		6		6

		7		7

		8		8

		9		9

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		16		16

		17		17

		18		18

		19		19

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39		39

		40		40

		41		41

		42		42

		43		43

		44		44

		45		45

		46		46

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60

		61		61

		62		62

		63		63

		64		64

		65		65

		66		66

		67		67

		68		68

		69		69

		70		70

		71		71

		72		72

		73		73

		74		74

		75		75

		76		76

		77		77

		78		78

		79		79

		80		80

		81		81

		82		82

		83		83

		84		84

		85		85

		86		86

		87		87

		88		88

		89		89

		90		90

		91		91

		92		92

		93		93

		94		94

		95		95

		96		96

		97		97

		98		98

		99		99

		100		100

		101		101

		102		102

		103		103

		104		104

		105		105

		106		106

		107		107

		108		108

		109		109

		110		110

		111		111

		112		112

		113		113

		114		114

		115		115

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		122		122

		123		123

		124		124

		125		125

		126		126

		127		127



ARM Sequence

Binary CAZAC Sequence

Offset (symbol)

Correlation
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out

				-12		-11		-10		-9		-8		-7

		0		0.22324		0.10537		0.03597		0.00732		0.0008		0.0000425

		1		0.00107		0.0011		0.00111		0.00112		0.00112		0.0011835

		2		0.00113		0.00113		0.00113		0.00113		0.00113		0.0011375

		3		0.00119		0.00119		0.00121		0.00118		0.00121		0.0012055

		4		0.00105		0.00105		0.00105		0.00105		0.00105		0.001163

		5		0.00138		0.00139		0.00141		0.0015		0.00158		0.0016835

		6		0.00129		0.00129		0.00129		0.00129		0.00129		0.0011635

		7		0.00114		0.00118		0.0012		0.00119		0.00119		0.0012855

		8		0.0012		0.0012		0.0012		0.0012		0.0012		0.001144

		9		0.00123		0.00123		0.00121		0.00122		0.00123		0.0011705

		10		0.00132		0.00132		0.00132		0.00132		0.00132		0.0011425

		11		0.00104		0.00102		0.001		0.001		0.001		0.0011485

		12		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011425

		13		0.00127		0.00125		0.00132		0.00134		0.00139		0.0016675

		14		0.00112		0.00112		0.00112		0.00112		0.00112		0.0011585

		15		0.00114		0.00116		0.00117		0.00118		0.00119		0.001376

		16		0.0012		0.0012		0.0012		0.0012		0.0012		0.001153

		17		0.00126		0.00126		0.00125		0.00125		0.00126		0.001256

		18		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011445

		19		0.00192		0.00205		0.0023		0.00258		0.00286		0.0030635

		20		0.00109		0.00109		0.00109		0.00109		0.00109		0.0012065

		21		0.00245		0.00276		0.00324		0.0039		0.00479		0.0058045

		22		0.00099		0.00099		0.00099		0.001		0.00099		0.00112

		23		0.00139		0.00141		0.00143		0.00144		0.00145		0.0013585

		24		0.00105		0.00105		0.00105		0.00105		0.00105		0.001166

		25		0.00132		0.00133		0.00135		0.00134		0.00136		0.001167

		26		0.00101		0.00101		0.00101		0.00101		0.00101		0.0011105

		27		0.00131		0.00141		0.00154		0.0017		0.0019		0.002175

		28		0.00118		0.00118		0.00118		0.00118		0.00118		0.00114

		29		0.00129		0.00131		0.00128		0.00131		0.00134		0.001345

		30		0.0009		0.0009		0.0009		0.0009		0.0009		0.0011275

		31		0.00115		0.00113		0.00112		0.00114		0.00115		0.0013705

		32		0.00108		0.00108		0.00108		0.00108		0.00108		0.001144

		33		0.00125		0.00125		0.00131		0.00134		0.00137		0.0013555

		34		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011585

		35		0.00098		0.001		0.001		0.00104		0.00108		0.0013095

		36		0.00105		0.00105		0.00105		0.00105		0.00105		0.001128

		37		0.00135		0.00148		0.00154		0.00169		0.00185		0.002278

		38		0.00121		0.00121		0.00121		0.00121		0.00121		0.0011575

		39		0.00115		0.00116		0.00116		0.00116		0.00118		0.0011645

		40		0.00131		0.00131		0.00131		0.00131		0.00131		0.0011465

		41		0.00223		0.00248		0.00272		0.0031		0.00374		0.0042755

		42		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011585

		43		0.00127		0.00131		0.00134		0.00143		0.00155		0.0017215

		44		0.00111		0.00111		0.00111		0.00111		0.00111		0.0011305

		45		0.00281		0.00326		0.00393		0.00483		0.00593		0.0079455

		46		0.00112		0.00112		0.00112		0.00112		0.00112		0.001121

		47		0.00181		0.00193		0.00215		0.00242		0.00275		0.003107

		48		0.00091		0.00091		0.00091		0.00091		0.00091		0.0011235

		49		0.00119		0.00118		0.00123		0.00131		0.00137		0.001646

		50		0.00102		0.00102		0.00102		0.00102		0.00102		0.0011815

		51		0.00415		0.00497		0.00629		0.0081		0.01048		0.014037

		52		0.00132		0.00132		0.00132		0.00132		0.00132		0.0011505

		53		0.00149		0.00157		0.00171		0.00182		0.00202		0.0021905

		54		0.00118		0.00118		0.00118		0.00118		0.00118		0.0011165

		55		0.00137		0.00158		0.00168		0.00177		0.00185		0.0022355

		56		0.0012		0.0012		0.0012		0.0012		0.0012		0.001164

		57		0.00127		0.00128		0.00133		0.00136		0.00134		0.0013655

		58		0.00109		0.00109		0.00109		0.00109		0.00109		0.001097

		59		0.00126		0.00129		0.00137		0.00144		0.00154		0.0016425

		60		0.00102		0.00102		0.00102		0.00102		0.00102		0.001114

		61		0.00112		0.00111		0.00111		0.00111		0.00112		0.0011605

		62		0.00106		0.00106		0.00106		0.00106		0.00106		0.001114

		63		0.00122		0.00124		0.00124		0.00125		0.00125		0.001192

		64		0.00121		0.00121		0.00121		0.00121		0.00121		0.001159

		65		0.00134		0.00136		0.00139		0.00141		0.00142		0.0013535

		66		0.00105		0.00105		0.00105		0.00105		0.00105		0.001136

		67		0.00113		0.00115		0.00119		0.00117		0.0012		0.0013505

		68		0.00111		0.00111		0.00111		0.00111		0.00111		0.001108

		69		0.00294		0.00349		0.00408		0.00491		0.00617		0.0077665

		70		0.00114		0.00114		0.00114		0.00114		0.00114		0.0011315

		71		0.00169		0.00181		0.00205		0.00236		0.00266		0.003048

		72		0.00127		0.00127		0.00127		0.00127		0.00127		0.0011005

		73		0.00114		0.00121		0.00126		0.00135		0.00145		0.0016555

		74		0.0013		0.0013		0.0013		0.0013		0.0013		0.0011265

		75		0.00136		0.00141		0.00151		0.0015		0.00164		0.0016405

		76		0.00124		0.00124		0.00124		0.00124		0.00124		0.001162

		77		0.00172		0.00184		0.00203		0.00224		0.00251		0.003089

		78		0.00113		0.00113		0.00113		0.00113		0.00113		0.0011415

		79		0.00099		0.00099		0.00099		0.00099		0.00101		0.001177

		80		0.00116		0.00116		0.00116		0.00116		0.00116		0.001124

		81		0.00119		0.00118		0.00119		0.00123		0.00134		0.001329

		82		0.00118		0.00118		0.00118		0.00118		0.00118		0.0011245

		83		0.00117		0.00127		0.00131		0.00146		0.00163		0.0016625

		84		0.00086		0.00086		0.00086		0.00086		0.00086		0.001141

		85		0.00148		0.00159		0.00172		0.00193		0.0023		0.0030215

		86		0.00096		0.00096		0.00096		0.00096		0.00096		0.0011705

		87		0.00131		0.00143		0.0015		0.00167		0.00182		0.0022885

		88		0.00099		0.00099		0.00099		0.00099		0.00099		0.001148

		89		0.00199		0.00228		0.00253		0.00294		0.0034		0.0042225

		90		0.0011		0.0011		0.0011		0.0011		0.0011		0.001157

		91		0.00231		0.00264		0.00314		0.00367		0.00457		0.0057515

		92		0.00109		0.00109		0.00109		0.00109		0.00109		0.0011245

		93		0.00128		0.00128		0.00127		0.00128		0.00126		0.0011735

		94		0.00103		0.00103		0.00103		0.00103		0.00103		0.00109

		95		0.00092		0.00092		0.00094		0.00093		0.00095		0.0011285

		96		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011675

		97		0.00103		0.00105		0.00108		0.0011		0.00116		0.0013325

		98		0.00129		0.00129		0.00129		0.00129		0.00129		0.001159

		99		0.00104		0.00107		0.00113		0.00115		0.00118		0.001369

		100		0.00123		0.00123		0.00123		0.00123		0.00123		0.001088

		101		0.00142		0.00152		0.00162		0.00174		0.00186		0.0022325

		102		0.00126		0.00126		0.00126		0.00126		0.00126		0.001121

		103		0.00142		0.00142		0.00142		0.00141		0.00143		0.0011785

		104		0.00123		0.00123		0.00123		0.00123		0.00123		0.001125

		105		0.00108		0.00112		0.00118		0.00123		0.00128		0.001336

		106		0.0013		0.0013		0.0013		0.0013		0.0013		0.0011665

		107		0.00227		0.00267		0.00316		0.00374		0.00462		0.005744

		108		0.00109		0.00109		0.00109		0.00109		0.00109		0.0011215

		109		0.00156		0.00165		0.00185		0.00212		0.00242		0.0031285

		110		0.00112		0.00112		0.00112		0.00112		0.00112		0.0011305

		111		0.00144		0.00144		0.00142		0.00142		0.00142		0.0012055

		112		0.00119		0.00119		0.00119		0.00119		0.00119		0.0011345

		113		0.00106		0.00107		0.0011		0.00112		0.00116		0.0013445

		114		0.00133		0.00133		0.00133		0.00133		0.00133		0.0011295

		115		0.00156		0.00162		0.00162		0.00167		0.00168		0.0016975

		116		0.00113		0.00113		0.00113		0.00113		0.00113		0.001125

		117		0.00103		0.00102		0.00104		0.00101		0.001		0.0011845

		118		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011265

		119		0.00115		0.00115		0.00116		0.00116		0.00117		0.0011575

		120		0.00111		0.00111		0.00111		0.00111		0.00111		0.001131

		121		0.00125		0.00135		0.00138		0.00138		0.00141		0.001295

		122		0.00129		0.00129		0.00129		0.00129		0.00129		0.001137

		123		0.00131		0.00132		0.00137		0.00145		0.0015		0.001635

		124		0.00111		0.00111		0.00111		0.00111		0.00111		0.0011575

		125		0.00104		0.00106		0.00107		0.00107		0.00109		0.001194

		126		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011515

		127		0.00103		0.00103		0.00102		0.00102		0.00101		0.001144

		Total		0.0030264063		0.0021489844		0.00166375		0.0015135937		0.0015623437		0.0017070859





out

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Correlation

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



0

Total

Es / No (dB)

Detection Error Prob.

0

0

0

0

0

0

0

0

0

0

0



All 1's Sequence

				Correlation ( ARM Sequence )		Power of Correlation ( ARM Sequence ; Merit Factor = 2.9767 )		Correlation ( Binary CAZAC Sequence )		Power of Correlation ( Binary CAZAC Sequence ; Merit Factor = 0.0491)

		-127		1		1		-1		1				2.976744186				0.0491362764

		-126		0		0		0		0

		-125		1		1		1		1

		-124		0		0		4		16

		-123		5		25		-1		1

		-122		0		0		0		0

		-121		-3		9		1		1

		-120		0		0		8		64

		-119		1		1		-1		1

		-118		0		0		0		0

		-117		1		1		1		1

		-116		0		0		12		144

		-115		5		25		-1		1

		-114		0		0		0		0

		-113		-3		9		1		1

		-112		0		0		16		256

		-111		1		1		-1		1

		-110		0		0		0		0

		-109		9		81		1		1

		-108		0		0		20		400

		-107		13		169		-1		1

		-106		0		0		0		0

		-105		-3		9		1		1

		-104		0		0		24		576

		-103		1		1		-1		1

		-102		0		0		0		0

		-101		-7		49		1		1

		-100		0		0		28		784

		-99		-3		9		-1		1

		-98		0		0		0		0

		-97		-3		9		1		1

		-96		0		0		32		1024

		-95		1		1		-1		1

		-94		0		0		0		0

		-93		1		1		1		1

		-92		0		0		36		1296

		-91		13		169		-1		1

		-90		0		0		0		0

		-89		-11		121		1		1

		-88		0		0		40		1600

		-87		-7		49		-1		1

		-86		0		0		0		0

		-85		9		81		1		1

		-84		0		0		44		1936

		-83		5		25		-1		1

		-82		0		0		0		0

		-81		-3		9		1		1

		-80		0		0		48		2304

		-79		1		1		-1		1

		-78		0		0		0		0

		-77		9		81		1		1

		-76		0		0		52		2704

		-75		5		25		-1		1

		-74		0		0		0		0

		-73		5		25		1		1

		-72		0		0		56		3136

		-71		9		81		-1		1

		-70		0		0		0		0

		-69		-15		225		1		1

		-68		0		0		60		3600

		-67		-3		9		-1		1

		-66		0		0		0		0

		-65		-3		9		1		1

		-64		0		0		64		4096

		-63		-1		1		-1		1

		-62		0		0		0		0

		-61		-1		1		1		1

		-60		0		0		68		4624

		-59		-5		25		-1		1

		-58		0		0		0		0

		-57		3		9		1		1

		-56		0		0		72		5184

		-55		7		49		-1		1

		-54		0		0		0		0

		-53		7		49		1		1

		-52		0		0		76		5776

		-51		19		361		-1		1

		-50		0		0		0		0

		-49		-5		25		1		1

		-48		0		0		80		6400

		-47		-9		81		-1		1

		-46		0		0		0		0

		-45		15		225		1		1

		-44		0		0		84		7056

		-43		-5		25		-1		1

		-42		0		0		0		0

		-41		11		121		1		1

		-40		0		0		88		7744

		-39		-1		1		-1		1

		-38		0		0		0		0

		-37		7		49		1		1

		-36		0		0		92		8464

		-35		3		9		-1		1

		-34		0		0		0		0

		-33		3		9		1		1

		-32		0		0		96		9216

		-31		3		9		-1		1

		-30		0		0		0		0

		-29		3		9		1		1

		-28		0		0		100		10000

		-27		7		49		-1		1

		-26		0		0		0		0

		-25		-1		1		1		1

		-24		0		0		104		10816

		-23		3		9		-1		1

		-22		0		0		0		0

		-21		-13		169		1		1

		-20		0		0		108		11664

		-19		-9		81		-1		1

		-18		0		0		0		0

		-17		-1		1		1		1

		-16		0		0		112		12544

		-15		3		9		-1		1

		-14		0		0		0		0

		-13		-5		25		1		1

		-12		0		0		116		13456

		-11		-1		1		-1		1

		-10		0		0		0		0

		-9		-1		1		1		1

		-8		0		0		120		14400

		-7		3		9		-1		1

		-6		0		0		0		0

		-5		-5		25		1		1

		-4		0		0		124		15376

		-3		-1		1		-1		1

		-2		0		0		0		0

		-1		-1		1		1		1

		0		128		16384		128		16384

		1		-1		1		1		1

		2		0		0		0		0

		3		-1		1		-1		1

		4		0		0		124		15376

		5		-5		25		1		1

		6		0		0		0		0

		7		3		9		-1		1

		8		0		0		120		14400

		9		-1		1		1		1

		10		0		0		0		0

		11		-1		1		-1		1
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Power of Correlation ( ARM Sequence ; Merit Factor = 2.9767 )

Power of Correlation ( Binary CAZAC Sequence ; Merit Factor = 0.0491)
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				-12		-11		-10		-9		-8		-7

		tau=0 (ARM Sequence)		0.22324		0.10537		0.03597		0.00732		0.0008		0.0000425

		Total (ARM Sequence)		0.0030264063		0.0021489844		0.00166375		0.0015135937		0.0015623437		0.0017070859

		tau=0 (All 1's Sequence)		0.23117		0.10952		0.03729		0.00823		0.00095

		Total (All 1's Sequence)		0.2146483594		0.2803589062		0.3502402344		0.4180767969		0.4803196875

		tau=0 (CAZAC Sequence)		0.2343		0.11309		0.03999		0.00869		0.00114

		Total (CAZAC Sequence)		0.0529057812		0.0681925		0.0849377344		0.1015728906		0.1171395312
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		SNR		-12		-11		-10		-9		-8

		0		0.2343		0.11309		0.03999		0.00869		0.00114

		1		0.00103		0.00104		0.00105		0.00105		0.00103

		2		0.0009		0.0009		0.0009		0.0009		0.0009

		3		0.00099		0.00099		0.00099		0.00102		0.00102

		4		0.7242		0.85781		0.94499		0.98545		0.99775

		5		0.00102		0.001		0.00101		0.00102		0.00105

		6		0.00099		0.00099		0.00099		0.00099		0.00099

		7		0.00084		0.00084		0.00081		0.00081		0.00081

		8		0.68035		0.82277		0.9253		0.97758		0.99582

		9		0.001		0.001		0.001		0.00103		0.00104

		10		0.00104		0.00104		0.00104		0.00104		0.00104

		11		0.00093		0.00092		0.00092		0.00092		0.00091

		12		0.6352		0.78377		0.90034		0.96657		0.99281

		13		0.00098		0.00099		0.001		0.00099		0.00099

		14		0.00089		0.00089		0.00089		0.00089		0.00089

		15		0.00094		0.00095		0.00095		0.00096		0.00097

		16		0.58572		0.73973		0.87014		0.95091		0.98791

		17		0.00089		0.0009		0.0009		0.00091		0.00091

		18		0.00094		0.00094		0.00094		0.00094		0.00094

		19		0.001		0.00101		0.00101		0.00101		0.00101

		20		0.53711		0.69235		0.83345		0.93143		0.98031

		21		0.00101		0.00102		0.00101		0.00101		0.00103

		22		0.0011		0.0011		0.0011		0.0011		0.0011

		23		0.00103		0.00103		0.00103		0.00104		0.00105

		24		0.48779		0.64275		0.79035		0.9047		0.96836

		25		0.00096		0.00096		0.001		0.001		0.00101

		26		0.00096		0.00096		0.00096		0.00096		0.00096

		27		0.00094		0.00095		0.00097		0.00097		0.00098

		28		0.43758		0.58946		0.74454		0.87022		0.95145

		29		0.00112		0.0011		0.00113		0.00114		0.00115

		30		0.00103		0.00103		0.00103		0.00103		0.00103

		31		0.00092		0.00092		0.00091		0.00089		0.00088

		32		0.3879		0.53464		0.69106		0.83106		0.92892

		33		0.00116		0.00116		0.00115		0.00114		0.00114

		34		0.00098		0.00098		0.00098		0.00098		0.00098

		35		0.00094		0.00094		0.00094		0.00094		0.00092

		36		0.33973		0.47775		0.63233		0.78321		0.89881

		37		0.00108		0.00108		0.00108		0.00109		0.00108

		38		0.00093		0.00093		0.00093		0.00093		0.00093

		39		0.00115		0.00114		0.00114		0.00113		0.00113

		40		0.29378		0.42132		0.56995		0.72616		0.85944

		41		0.00109		0.00107		0.00106		0.00103		0.00103

		42		0.00102		0.00102		0.00102		0.00102		0.00102

		43		0.00096		0.00096		0.00099		0.00099		0.001

		44		0.25327		0.36499		0.50818		0.66451		0.80957

		45		0.00097		0.00096		0.00096		0.00098		0.00099

		46		0.00089		0.00089		0.00089		0.00089		0.00089

		47		0.00099		0.00099		0.00098		0.00097		0.00098

		48		0.2146		0.3134		0.44447		0.59656		0.75167

		49		0.00083		0.00083		0.00084		0.00086		0.00085

		50		0.00099		0.00099		0.00099		0.00099		0.00099

		51		0.00097		0.00099		0.001		0.001		0.001

		52		0.17957		0.26465		0.38314		0.5265		0.68435

		53		0.00089		0.00088		0.00087		0.00088		0.00087

		54		0.00091		0.00091		0.00091		0.00091		0.00091

		55		0.00095		0.00097		0.00097		0.00098		0.00096

		56		0.14945		0.22181		0.32354		0.45674		0.61097

		57		0.00088		0.00088		0.00088		0.00091		0.00088

		58		0.00085		0.00085		0.00085		0.00085		0.00085

		59		0.00095		0.00095		0.00096		0.00098		0.00097

		60		0.12102		0.18274		0.26986		0.38751		0.53198

		61		0.00099		0.00098		0.00098		0.00095		0.00097

		62		0.00086		0.00086		0.00086		0.00086		0.00086

		63		0.00096		0.00095		0.00094		0.00094		0.00093

		64		0.09698		0.14657		0.21895		0.32023		0.45333

		65		0.00097		0.00098		0.00098		0.00097		0.001

		66		0.00089		0.00089		0.00089		0.00089		0.00089

		67		0.00093		0.00094		0.00092		0.00092		0.00094

		68		0.07712		0.11657		0.17488		0.2595		0.3744

		69		0.00113		0.00114		0.00113		0.00113		0.0011

		70		0.00103		0.00103		0.00103		0.00103		0.00103

		71		0.00094		0.00095		0.00092		0.00092		0.00092

		72		0.05999		0.09088		0.13735		0.20574		0.30109

		73		0.00102		0.00102		0.00103		0.00103		0.00104

		74		0.00112		0.00112		0.00112		0.00112		0.00112

		75		0.00101		0.00102		0.00101		0.00101		0.00101

		76		0.04692		0.06945		0.10426		0.15806		0.23614

		77		0.00115		0.00115		0.00117		0.00116		0.00116

		78		0.00101		0.00101		0.00101		0.00101		0.00101

		79		0.00118		0.00118		0.00119		0.00119		0.00123

		80		0.0359		0.05263		0.07903		0.11957		0.17924

		81		0.0011		0.0011		0.00108		0.00107		0.00106

		82		0.00099		0.00099		0.00099		0.00099		0.00099

		83		0.00123		0.00121		0.0012		0.00118		0.0012

		84		0.02686		0.0389		0.0577		0.08734		0.13179

		85		0.00101		0.00101		0.00099		0.00101		0.00101

		86		0.00103		0.00103		0.00103		0.00103		0.00103

		87		0.00108		0.0011		0.00108		0.00107		0.00106

		88		0.02057		0.02869		0.04204		0.06223		0.09415

		89		0.00108		0.0011		0.00112		0.00112		0.00111

		90		0.00104		0.00104		0.00104		0.00104		0.00104

		91		0.00112		0.00111		0.0011		0.00112		0.00112

		92		0.01484		0.02071		0.02984		0.04335		0.06462

		93		0.00114		0.00112		0.00111		0.00111		0.00112

		94		0.00104		0.00104		0.00104		0.00104		0.00104

		95		0.00111		0.00112		0.00116		0.00114		0.00114

		96		0.01081		0.01475		0.02092		0.02964		0.04262

		97		0.00111		0.00111		0.00111		0.00113		0.00113

		98		0.00099		0.00099		0.00099		0.00099		0.00099

		99		0.0012		0.00119		0.00119		0.00121		0.00121

		100		0.00788		0.01036		0.01429		0.01979		0.02741

		101		0.00111		0.00111		0.00111		0.0011		0.00111

		102		0.00099		0.00099		0.00099		0.00099		0.00099

		103		0.00111		0.00111		0.00112		0.0011		0.0011

		104		0.00527		0.00694		0.00936		0.01262		0.01741

		105		0.00109		0.00108		0.00109		0.00111		0.00111

		106		0.00097		0.00097		0.00097		0.00097		0.00097

		107		0.00101		0.00101		0.00101		0.001		0.00098

		108		0.00369		0.00471		0.00612		0.00823		0.01093

		109		0.00114		0.00114		0.00113		0.00113		0.00113

		110		0.00092		0.00091		0.00092		0.00092		0.00091

		111		0.00095		0.00094		0.00093		0.00091		0.00091

		112		0.00271		0.00319		0.00378		0.00482		0.00605

		113		0.00094		0.00095		0.00097		0.00096		0.00096

		114		0.00091		0.00091		0.00091		0.00091		0.00091

		115		0.00105		0.00105		0.00102		0.00102		0.00104

		116		0.00196		0.00218		0.00252		0.00281		0.00345

		117		0.00089		0.0009		0.00091		0.00093		0.00092

		118		0.00103		0.00103		0.00103		0.00103		0.00103

		119		0.00107		0.00109		0.00112		0.00112		0.00112

		120		0.00138		0.0015		0.00164		0.00178		0.002

		121		0.00104		0.00103		0.00103		0.00101		0.00101

		122		0.00099		0.00099		0.00099		0.00099		0.00099

		123		0.0011		0.00112		0.00114		0.00114		0.00115

		124		0.00105		0.00108		0.00113		0.00114		0.00124

		125		0.00088		0.0009		0.0009		0.00092		0.00091

		126		0.00098		0.00098		0.00099		0.00099		0.00098

		127		0.00098		0.00097		0.00097		0.00098		0.00098

		Total		0.0529057812		0.0681925		0.0849377344		0.1015728906		0.1171395312
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0.History

		제   목		Preamble Sync. Pd Simulation

		일   시		2003"-"2"-"20 5:25 PM

		연   번		Ver.1.1

		시트목록		1. 기존 Sequence 적용		Fig1

				2. Sequence 변경		Fig2		Fig3		Fig4

				3. 1st Ray Correlation		Fig5

		비  고		현재 데이터는 시간상 10^4번 수행하였으며, 첫번째 시트의 경우 10^5번 수행한 것입니다.

		사용시뮬레이터		MutiPath.c

				2003. 2. 19. 수정판

				NonMF.c

				2003. 2. 20. 수정판





1. 기존 Sequence 적용

		제  목		기존 Sequence 적용

		개  요		기존 Sequence 적용하여 각 채널 환경에서의 Pd를 구한다.

		첨부그림		Fig1. 200Mbps에서의 기존 Sequence적용시 Pd 그래프

		비  고		시행회수는 10^5번이다.

		1. 110Mbps								2. 200Mbps

		a. AWGN								a. AWGN

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		101.48481		0.7962				-12		101.48481		0.7962

		-11		90.056953		0.9093				-11		90.056953		0.9093

		-10		78.887421		0.9747				-10		78.887421		0.9747

		-9		69.760818		0.9951				-9		69.760818		0.9951

		-8		60.62672		0.9997				-8		60.62672		0.9997

		b. CM1								b. CM1

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		112.546242		0.60578				-12		111.145103		0.61622

		-11		100.121437		0.72381				-11		101.936806		0.70961

		-10		91.611366		0.80698				-10		92.457321		0.79885

		-9		84.193596		0.87115				-9		86.816864		0.85612

		-8		76.175049		0.92746				-8		78.434555		0.91705

		c. CM2								c. CM2

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		110.16423		0.64789				-12		108.593483		0.66425

		-11		98.205032		0.77157				-11		99.376244		0.76196

		-10		89.509056		0.85687				-10		89.411659		0.85703

		-9		81.660652		0.92044				-9		83.511749		0.90998

		-8		76.323349		0.95422				-8		74.687897		0.95986

		d. CM3								d. CM3

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		106.707031		0.70388				-12		106.995186		0.70153

		-11		96.234352		0.8183				-11		96.915741		0.80898

		-10		87.268646		0.89977				-10		88.308762		0.89478

		-9		81.394653		0.9459				-9		80.601471		0.94856

		-8		74.879036		0.97801				-8		74.622398		0.97792

		e. CM4								e. CM4

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		106.779572		0.71829				-12		106.808411		0.71826

		-11		95.097816		0.84605				-11		95.649841		0.84176

		-10		86.792366		0.92095				-10		87.655724		0.91779

		-9		80.245361		0.96603				-9		80.243584		0.96606

		-8		73.212502		0.98975				-8		73.363533		0.98923





Fig1

		-12		-12		-12		-12		-12

		-11		-11		-11		-11		-11

		-10		-10		-10		-10		-10

		-9		-9		-9		-9		-9

		-8		-8		-8		-8		-8



AWGN

CM1

CM2

CM3

CM4

Eb/No(dB)

Detection Probabiliy

0.7962

0.61622

0.66425

0.70153

0.71826

0.9093

0.70961

0.76196

0.80898

0.84176

0.9747

0.79885

0.85703

0.89478

0.91779

0.9951

0.85612

0.90998

0.94856

0.96606

0.9997

0.91705

0.95986

0.97792

0.98923



2.Sequence 변경

		제 목		기존의 주어진 Sequence와 변경된 시퀀스의 비교

		개 요		기존에 주어진 Sequence가 CM1~4까지의 그래프 결과가 Sequence에 따라

				영향을 받는지의 여부를 확인하기 위해 Sequence가 모두 1인 것과 -1인 것을

				각각 시뮬레이션 하여 이전의 기존 Sequenc를 적용 했을 경우의 결과와 비교한 것이다.

		첨부그림		Fig2		기존 Sequence Pd 그래프

				Fig3		All 1's Sequence Pd 그래프

				Fig4		기존 Sequence와 All 1's Sequence에서의 CM1,4 성능 비교

		비 고		시행횟수는 10^4번이다.

		1. 기존 Sequence 적용								2. All 1's Sequence 적용								3. All -1's Sequence 적용

		a.AWGN * Sync. Sequence								a.AWGN * Sync. Sequence								a.AWGN * Sync. Sequence

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		101.48481		0.7962				-12		110.182877		0.712				-12		109.326912		0.7296

		-11		90.056953		0.9093				-11		94.423241		0.8816				-11		91.353172		0.9062

		-10		78.887421		0.9747				-10		84.850815		0.954				-10		87.207687		0.9484

		-9		69.760818		0.9951				-9		80.31839		0.9834				-9		79.801933		0.9849

		-8		60.62672		0.9997				-8		69.037651		0.9985				-8		72.233925		0.997

		b. CM1								b. CM1								b. CM1

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		114.587608		0.5878				-12		113.898209		0.5679				-12		113.898209		0.5679

		-11		94.67495		0.7672				-11		100.71563		0.68				-11		100.71563		0.68

		-10		88.691063		0.8282				-10		93.784676		0.7454				-10		93.784676		0.7454

		-9		89.645584		0.8329				-9		86.211884		0.8093				-9		86.211884		0.8093

		-8		76.008629		0.9252				-8		80.067108		0.8585				-8		80.067108		0.8585

		c. CM2								c. CM2								c. CM2

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		105.709991		0.6849				-12		114.514763		0.5669				-12		120.274849		0.5205

		-11		96.278099		0.78				-11		105.180199		0.6507				-11		112.733543		0.5889

		-10		97.68705		0.7844				-10		90.012573		0.7827				-10		92.409637		0.7622

		-9		81.569817		0.915				-9		83.701019		0.8364				-9		87.426292		0.811

		-8		74.894608		0.9535				-8		74.457253		0.8997				-8		86.384048		0.8266

		d. CM3								d. CM3								d. CM3

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		108.281456		0.6855				-12		110.422112		0.6186				-12		110.776367		0.6065

		-11		95.856018		0.8134				-11		99.509102		0.7174				-11		98.988075		0.7172

		-10		84.677834		0.9048				-10		93.40197		0.7752				-10		92.705086		0.7727

		-9		82.625099		0.9365				-9		84.706818		0.8457				-9		88.035217		0.8313

		-8		78.921188		0.9636				-8		79.013184		0.8928				-8		74.482719		0.9192

		e. CM4								e. CM4								e. CM4

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		106.185654		0.717				-12		110.324005		0.6242				-12		114.457291		0.5816

		-11		95.099098		0.8432				-11		101.609276		0.7063				-11		95.545891		0.7582

		-10		83.129913		0.9366				-10		87.385078		0.8305				-10		92.075371		0.8027

		-9		81.308388		0.9626				-9		86.016914		0.8567				-9		81.226837		0.8819

		-8		74.802986		0.9855				-8		77.676231		0.9163				-8		75.933342		0.926
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Fig2. 기존 Sequence Pd 그래프
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Fig.3. All 1's Sequence Pd 그래프
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Fig.4. 기존 Sequence와 All 1's Sequence에서의 CM1,4 비교
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3.1stRayCorrelation

		제  목		1st Cluster 1st Ray와 Synch. Sequence와의 상관

		개  요		데이터 율을 200Mbps부터 25Mbps, 그리고 Non ISI 환경에서의 Pd를 구한다.

		비  고		본 시뮬레이션 결과는 CM1에서 시행한 것이다.

		1. 200Mbps

		dB		Threshold		Pd

		0		705.653564		0.6479

		2		462.825195		0.7715

		4		276.97287		0.8688

		6		171.577057		0.9231

		8		106.441956		0.9525

		2. 100Mbps

		dB		Threshold		Pd

		0		723.714783		0.641

		2		463.044434		0.7708

		4		293.811951		0.8622

		6		199.488922		0.9097

		8		106.061241		0.9519

		3. 50Mbps

		dB		Threshold		Pd

		0		706.90033		0.6494

		2		438.524109		0.7801

		4		280.069885		0.8683

		6		176.691971		0.9206

		8		115.874474		0.9484

		4. 25Mbps

		dB		Threshold		Pd

		0		723.134521		0.6479

		2		459.260193		0.7753

		4		274.05603		0.8729

		6		188.370667		0.9166

		8		114.988976		0.9492

		5. Non ISI

		dB		Threshold		Pd

		0		708.720703		0.6551

		2		475.950928		0.7623

		4		275.123199		0.8699

		6		165.588715		0.9248

		8		110.711525		0.9486
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				-12		-11		-10		-9		-8		-7

		0		0.22324		0.10537		0.03597		0.00732		0.0008		0.0000425

		1		0.00107		0.0011		0.00111		0.00112		0.00112		0.0011835

		2		0.00113		0.00113		0.00113		0.00113		0.00113		0.0011375

		3		0.00119		0.00119		0.00121		0.00118		0.00121		0.0012055

		4		0.00105		0.00105		0.00105		0.00105		0.00105		0.001163

		5		0.00138		0.00139		0.00141		0.0015		0.00158		0.0016835

		6		0.00129		0.00129		0.00129		0.00129		0.00129		0.0011635

		7		0.00114		0.00118		0.0012		0.00119		0.00119		0.0012855

		8		0.0012		0.0012		0.0012		0.0012		0.0012		0.001144

		9		0.00123		0.00123		0.00121		0.00122		0.00123		0.0011705

		10		0.00132		0.00132		0.00132		0.00132		0.00132		0.0011425

		11		0.00104		0.00102		0.001		0.001		0.001		0.0011485

		12		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011425

		13		0.00127		0.00125		0.00132		0.00134		0.00139		0.0016675

		14		0.00112		0.00112		0.00112		0.00112		0.00112		0.0011585

		15		0.00114		0.00116		0.00117		0.00118		0.00119		0.001376

		16		0.0012		0.0012		0.0012		0.0012		0.0012		0.001153

		17		0.00126		0.00126		0.00125		0.00125		0.00126		0.001256

		18		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011445

		19		0.00192		0.00205		0.0023		0.00258		0.00286		0.0030635

		20		0.00109		0.00109		0.00109		0.00109		0.00109		0.0012065

		21		0.00245		0.00276		0.00324		0.0039		0.00479		0.0058045

		22		0.00099		0.00099		0.00099		0.001		0.00099		0.00112

		23		0.00139		0.00141		0.00143		0.00144		0.00145		0.0013585

		24		0.00105		0.00105		0.00105		0.00105		0.00105		0.001166

		25		0.00132		0.00133		0.00135		0.00134		0.00136		0.001167

		26		0.00101		0.00101		0.00101		0.00101		0.00101		0.0011105

		27		0.00131		0.00141		0.00154		0.0017		0.0019		0.002175

		28		0.00118		0.00118		0.00118		0.00118		0.00118		0.00114

		29		0.00129		0.00131		0.00128		0.00131		0.00134		0.001345

		30		0.0009		0.0009		0.0009		0.0009		0.0009		0.0011275

		31		0.00115		0.00113		0.00112		0.00114		0.00115		0.0013705

		32		0.00108		0.00108		0.00108		0.00108		0.00108		0.001144

		33		0.00125		0.00125		0.00131		0.00134		0.00137		0.0013555

		34		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011585

		35		0.00098		0.001		0.001		0.00104		0.00108		0.0013095

		36		0.00105		0.00105		0.00105		0.00105		0.00105		0.001128

		37		0.00135		0.00148		0.00154		0.00169		0.00185		0.002278

		38		0.00121		0.00121		0.00121		0.00121		0.00121		0.0011575

		39		0.00115		0.00116		0.00116		0.00116		0.00118		0.0011645

		40		0.00131		0.00131		0.00131		0.00131		0.00131		0.0011465

		41		0.00223		0.00248		0.00272		0.0031		0.00374		0.0042755

		42		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011585

		43		0.00127		0.00131		0.00134		0.00143		0.00155		0.0017215

		44		0.00111		0.00111		0.00111		0.00111		0.00111		0.0011305

		45		0.00281		0.00326		0.00393		0.00483		0.00593		0.0079455

		46		0.00112		0.00112		0.00112		0.00112		0.00112		0.001121

		47		0.00181		0.00193		0.00215		0.00242		0.00275		0.003107

		48		0.00091		0.00091		0.00091		0.00091		0.00091		0.0011235

		49		0.00119		0.00118		0.00123		0.00131		0.00137		0.001646

		50		0.00102		0.00102		0.00102		0.00102		0.00102		0.0011815

		51		0.00415		0.00497		0.00629		0.0081		0.01048		0.014037

		52		0.00132		0.00132		0.00132		0.00132		0.00132		0.0011505

		53		0.00149		0.00157		0.00171		0.00182		0.00202		0.0021905

		54		0.00118		0.00118		0.00118		0.00118		0.00118		0.0011165

		55		0.00137		0.00158		0.00168		0.00177		0.00185		0.0022355

		56		0.0012		0.0012		0.0012		0.0012		0.0012		0.001164

		57		0.00127		0.00128		0.00133		0.00136		0.00134		0.0013655

		58		0.00109		0.00109		0.00109		0.00109		0.00109		0.001097

		59		0.00126		0.00129		0.00137		0.00144		0.00154		0.0016425

		60		0.00102		0.00102		0.00102		0.00102		0.00102		0.001114

		61		0.00112		0.00111		0.00111		0.00111		0.00112		0.0011605

		62		0.00106		0.00106		0.00106		0.00106		0.00106		0.001114

		63		0.00122		0.00124		0.00124		0.00125		0.00125		0.001192

		64		0.00121		0.00121		0.00121		0.00121		0.00121		0.001159

		65		0.00134		0.00136		0.00139		0.00141		0.00142		0.0013535

		66		0.00105		0.00105		0.00105		0.00105		0.00105		0.001136

		67		0.00113		0.00115		0.00119		0.00117		0.0012		0.0013505

		68		0.00111		0.00111		0.00111		0.00111		0.00111		0.001108

		69		0.00294		0.00349		0.00408		0.00491		0.00617		0.0077665

		70		0.00114		0.00114		0.00114		0.00114		0.00114		0.0011315

		71		0.00169		0.00181		0.00205		0.00236		0.00266		0.003048

		72		0.00127		0.00127		0.00127		0.00127		0.00127		0.0011005

		73		0.00114		0.00121		0.00126		0.00135		0.00145		0.0016555

		74		0.0013		0.0013		0.0013		0.0013		0.0013		0.0011265

		75		0.00136		0.00141		0.00151		0.0015		0.00164		0.0016405

		76		0.00124		0.00124		0.00124		0.00124		0.00124		0.001162

		77		0.00172		0.00184		0.00203		0.00224		0.00251		0.003089

		78		0.00113		0.00113		0.00113		0.00113		0.00113		0.0011415

		79		0.00099		0.00099		0.00099		0.00099		0.00101		0.001177

		80		0.00116		0.00116		0.00116		0.00116		0.00116		0.001124

		81		0.00119		0.00118		0.00119		0.00123		0.00134		0.001329

		82		0.00118		0.00118		0.00118		0.00118		0.00118		0.0011245

		83		0.00117		0.00127		0.00131		0.00146		0.00163		0.0016625

		84		0.00086		0.00086		0.00086		0.00086		0.00086		0.001141

		85		0.00148		0.00159		0.00172		0.00193		0.0023		0.0030215

		86		0.00096		0.00096		0.00096		0.00096		0.00096		0.0011705

		87		0.00131		0.00143		0.0015		0.00167		0.00182		0.0022885

		88		0.00099		0.00099		0.00099		0.00099		0.00099		0.001148

		89		0.00199		0.00228		0.00253		0.00294		0.0034		0.0042225

		90		0.0011		0.0011		0.0011		0.0011		0.0011		0.001157

		91		0.00231		0.00264		0.00314		0.00367		0.00457		0.0057515

		92		0.00109		0.00109		0.00109		0.00109		0.00109		0.0011245

		93		0.00128		0.00128		0.00127		0.00128		0.00126		0.0011735

		94		0.00103		0.00103		0.00103		0.00103		0.00103		0.00109

		95		0.00092		0.00092		0.00094		0.00093		0.00095		0.0011285

		96		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011675

		97		0.00103		0.00105		0.00108		0.0011		0.00116		0.0013325

		98		0.00129		0.00129		0.00129		0.00129		0.00129		0.001159

		99		0.00104		0.00107		0.00113		0.00115		0.00118		0.001369

		100		0.00123		0.00123		0.00123		0.00123		0.00123		0.001088

		101		0.00142		0.00152		0.00162		0.00174		0.00186		0.0022325

		102		0.00126		0.00126		0.00126		0.00126		0.00126		0.001121

		103		0.00142		0.00142		0.00142		0.00141		0.00143		0.0011785

		104		0.00123		0.00123		0.00123		0.00123		0.00123		0.001125

		105		0.00108		0.00112		0.00118		0.00123		0.00128		0.001336

		106		0.0013		0.0013		0.0013		0.0013		0.0013		0.0011665

		107		0.00227		0.00267		0.00316		0.00374		0.00462		0.005744

		108		0.00109		0.00109		0.00109		0.00109		0.00109		0.0011215

		109		0.00156		0.00165		0.00185		0.00212		0.00242		0.0031285

		110		0.00112		0.00112		0.00112		0.00112		0.00112		0.0011305

		111		0.00144		0.00144		0.00142		0.00142		0.00142		0.0012055

		112		0.00119		0.00119		0.00119		0.00119		0.00119		0.0011345

		113		0.00106		0.00107		0.0011		0.00112		0.00116		0.0013445

		114		0.00133		0.00133		0.00133		0.00133		0.00133		0.0011295

		115		0.00156		0.00162		0.00162		0.00167		0.00168		0.0016975

		116		0.00113		0.00113		0.00113		0.00113		0.00113		0.001125

		117		0.00103		0.00102		0.00104		0.00101		0.001		0.0011845

		118		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011265

		119		0.00115		0.00115		0.00116		0.00116		0.00117		0.0011575

		120		0.00111		0.00111		0.00111		0.00111		0.00111		0.001131

		121		0.00125		0.00135		0.00138		0.00138		0.00141		0.001295

		122		0.00129		0.00129		0.00129		0.00129		0.00129		0.001137

		123		0.00131		0.00132		0.00137		0.00145		0.0015		0.001635

		124		0.00111		0.00111		0.00111		0.00111		0.00111		0.0011575

		125		0.00104		0.00106		0.00107		0.00107		0.00109		0.001194

		126		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011515

		127		0.00103		0.00103		0.00102		0.00102		0.00101		0.001144

		Total		0.0030264063		0.0021489844		0.00166375		0.0015135937		0.0015623437		0.0017070859
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Correlation

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



0

Total

Es / No (dB)

Detection Error Prob.

0

0

0

0

0

0

0

0

0

0

0



All 1's Sequence

				Correlation ( ARM Sequence )		Power of Correlation ( ARM Sequence ; Merit Factor = 2.9767 )		Correlation ( Binary CAZAC Sequence )		Power of Correlation ( Binary CAZAC Sequence ; Merit Factor = 0.0491)

		-127		1		1		-1		1				2.976744186				0.0491362764

		-126		0		0		0		0

		-125		1		1		1		1

		-124		0		0		4		16

		-123		5		25		-1		1

		-122		0		0		0		0

		-121		-3		9		1		1

		-120		0		0		8		64

		-119		1		1		-1		1

		-118		0		0		0		0

		-117		1		1		1		1

		-116		0		0		12		144

		-115		5		25		-1		1

		-114		0		0		0		0

		-113		-3		9		1		1

		-112		0		0		16		256

		-111		1		1		-1		1

		-110		0		0		0		0

		-109		9		81		1		1

		-108		0		0		20		400

		-107		13		169		-1		1

		-106		0		0		0		0

		-105		-3		9		1		1

		-104		0		0		24		576

		-103		1		1		-1		1

		-102		0		0		0		0

		-101		-7		49		1		1

		-100		0		0		28		784

		-99		-3		9		-1		1

		-98		0		0		0		0

		-97		-3		9		1		1

		-96		0		0		32		1024

		-95		1		1		-1		1

		-94		0		0		0		0

		-93		1		1		1		1

		-92		0		0		36		1296

		-91		13		169		-1		1

		-90		0		0		0		0

		-89		-11		121		1		1

		-88		0		0		40		1600

		-87		-7		49		-1		1

		-86		0		0		0		0

		-85		9		81		1		1

		-84		0		0		44		1936

		-83		5		25		-1		1

		-82		0		0		0		0

		-81		-3		9		1		1

		-80		0		0		48		2304

		-79		1		1		-1		1

		-78		0		0		0		0

		-77		9		81		1		1

		-76		0		0		52		2704

		-75		5		25		-1		1

		-74		0		0		0		0

		-73		5		25		1		1

		-72		0		0		56		3136

		-71		9		81		-1		1

		-70		0		0		0		0

		-69		-15		225		1		1

		-68		0		0		60		3600

		-67		-3		9		-1		1

		-66		0		0		0		0

		-65		-3		9		1		1

		-64		0		0		64		4096

		-63		-1		1		-1		1

		-62		0		0		0		0

		-61		-1		1		1		1

		-60		0		0		68		4624

		-59		-5		25		-1		1

		-58		0		0		0		0

		-57		3		9		1		1

		-56		0		0		72		5184

		-55		7		49		-1		1

		-54		0		0		0		0

		-53		7		49		1		1

		-52		0		0		76		5776

		-51		19		361		-1		1

		-50		0		0		0		0

		-49		-5		25		1		1

		-48		0		0		80		6400

		-47		-9		81		-1		1

		-46		0		0		0		0

		-45		15		225		1		1

		-44		0		0		84		7056

		-43		-5		25		-1		1

		-42		0		0		0		0

		-41		11		121		1		1

		-40		0		0		88		7744

		-39		-1		1		-1		1

		-38		0		0		0		0

		-37		7		49		1		1

		-36		0		0		92		8464

		-35		3		9		-1		1

		-34		0		0		0		0

		-33		3		9		1		1

		-32		0		0		96		9216

		-31		3		9		-1		1

		-30		0		0		0		0

		-29		3		9		1		1

		-28		0		0		100		10000

		-27		7		49		-1		1

		-26		0		0		0		0

		-25		-1		1		1		1

		-24		0		0		104		10816

		-23		3		9		-1		1

		-22		0		0		0		0

		-21		-13		169		1		1

		-20		0		0		108		11664

		-19		-9		81		-1		1

		-18		0		0		0		0

		-17		-1		1		1		1

		-16		0		0		112		12544

		-15		3		9		-1		1

		-14		0		0		0		0

		-13		-5		25		1		1

		-12		0		0		116		13456

		-11		-1		1		-1		1

		-10		0		0		0		0

		-9		-1		1		1		1

		-8		0		0		120		14400

		-7		3		9		-1		1

		-6		0		0		0		0

		-5		-5		25		1		1

		-4		0		0		124		15376

		-3		-1		1		-1		1

		-2		0		0		0		0

		-1		-1		1		1		1

		0		128		16384		128		16384

		1		-1		1		1		1

		2		0		0		0		0

		3		-1		1		-1		1

		4		0		0		124		15376

		5		-5		25		1		1

		6		0		0		0		0

		7		3		9		-1		1

		8		0		0		120		14400

		9		-1		1		1		1

		10		0		0		0		0

		11		-1		1		-1		1

		12		0		0		116		13456

		13		-5		25		1		1

		14		0		0		0		0

		15		3		9		-1		1

		16		0		0		112		12544

		17		-1		1		1		1

		18		0		0		0		0

		19		-9		81		-1		1

		20		0		0		108		11664

		21		-13		169		1		1

		22		0		0		0		0

		23		3		9		-1		1

		24		0		0		104		10816

		25		-1		1		1		1

		26		0		0		0		0

		27		7		49		-1		1

		28		0		0		100		10000

		29		3		9		1		1

		30		0		0		0		0

		31		3		9		-1		1

		32		0		0		96		9216

		33		3		9		1		1

		34		0		0		0		0

		35		3		9		-1		1

		36		0		0		92		8464

		37		7		49		1		1

		38		0		0		0		0

		39		-1		1		-1		1

		40		0		0		88		7744

		41		11		121		1		1

		42		0		0		0		0

		43		-5		25		-1		1

		44		0		0		84		7056

		45		15		225		1		1

		46		0		0		0		0

		47		-9		81		-1		1

		48		0		0		80		6400

		49		-5		25		1		1

		50		0		0		0		0

		51		19		361		-1		1

		52		0		0		76		5776

		53		7		49		1		1

		54		0		0		0		0

		55		7		49		-1		1

		56		0		0		72		5184

		57		3		9		1		1

		58		0		0		0		0

		59		-5		25		-1		1

		60		0		0		68		4624

		61		-1		1		1		1

		62		0		0		0		0

		63		-1		1		-1		1

		64		0		0		64		4096

		65		-3		9		1		1

		66		0		0		0		0

		67		-3		9		-1		1

		68		0		0		60		3600

		69		-15		225		1		1

		70		0		0		0		0

		71		9		81		-1		1

		72		0		0		56		3136

		73		5		25		1		1

		74		0		0		0		0

		75		5		25		-1		1

		76		0		0		52		2704

		77		9		81		1		1

		78		0		0		0		0

		79		1		1		-1		1

		80		0		0		48		2304

		81		-3		9		1		1

		82		0		0		0		0

		83		5		25		-1		1

		84		0		0		44		1936

		85		9		81		1		1

		86		0		0		0		0

		87		-7		49		-1		1

		88		0		0		40		1600

		89		-11		121		1		1

		90		0		0		0		0

		91		13		169		-1		1

		92		0		0		36		1296

		93		1		1		1		1

		94		0		0		0		0

		95		1		1		-1		1

		96		0		0		32		1024

		97		-3		9		1		1

		98		0		0		0		0

		99		-3		9		-1		1

		100		0		0		28		784

		101		-7		49		1		1

		102		0		0		0		0

		103		1		1		-1		1

		104		0		0		24		576

		105		-3		9		1		1

		106		0		0		0		0

		107		13		169		-1		1

		108		0		0		20		400

		109		9		81		1		1

		110		0		0		0		0

		111		1		1		-1		1

		112		0		0		16		256

		113		-3		9		1		1

		114		0		0		0		0

		115		5		25		-1		1

		116		0		0		12		144

		117		1		1		1		1

		118		0		0		0		0

		119		1		1		-1		1

		120		0		0		8		64

		121		-3		9		1		1

		122		0		0		0		0

		123		5		25		-1		1

		124		0		0		4		16

		125		1		1		1		1

		126		0		0		0		0

		127		1		1		-1		1

						21888				349824

						2.976744186				0.0491362764

						ARM Sequence 
Merit Factor = 2.9767				Binary CAZAC Sequence
Merit Factor = 0.0491





All 1's Sequence

		-127		-127

		-126		-126

		-125		-125

		-124		-124

		-123		-123

		-122		-122

		-121		-121

		-120		-120

		-119		-119

		-118		-118

		-117		-117

		-116		-116

		-115		-115

		-114		-114

		-113		-113

		-112		-112

		-111		-111

		-110		-110

		-109		-109

		-108		-108

		-107		-107

		-106		-106

		-105		-105

		-104		-104

		-103		-103

		-102		-102

		-101		-101

		-100		-100

		-99		-99

		-98		-98

		-97		-97

		-96		-96

		-95		-95

		-94		-94

		-93		-93

		-92		-92

		-91		-91

		-90		-90

		-89		-89

		-88		-88

		-87		-87

		-86		-86

		-85		-85

		-84		-84

		-83		-83

		-82		-82

		-81		-81

		-80		-80

		-79		-79

		-78		-78

		-77		-77

		-76		-76

		-75		-75

		-74		-74

		-73		-73

		-72		-72

		-71		-71

		-70		-70

		-69		-69

		-68		-68

		-67		-67

		-66		-66

		-65		-65

		-64		-64

		-63		-63

		-62		-62

		-61		-61

		-60		-60

		-59		-59

		-58		-58

		-57		-57

		-56		-56

		-55		-55

		-54		-54

		-53		-53

		-52		-52

		-51		-51

		-50		-50

		-49		-49

		-48		-48

		-47		-47

		-46		-46

		-45		-45

		-44		-44

		-43		-43

		-42		-42

		-41		-41

		-40		-40

		-39		-39

		-38		-38

		-37		-37

		-36		-36

		-35		-35

		-34		-34

		-33		-33

		-32		-32

		-31		-31

		-30		-30

		-29		-29

		-28		-28

		-27		-27

		-26		-26

		-25		-25

		-24		-24

		-23		-23

		-22		-22

		-21		-21

		-20		-20

		-19		-19

		-18		-18

		-17		-17

		-16		-16

		-15		-15

		-14		-14

		-13		-13

		-12		-12

		-11		-11

		-10		-10

		-9		-9

		-8		-8

		-7		-7

		-6		-6

		-5		-5

		-4		-4

		-3		-3

		-2		-2

		-1		-1

		0		0

		1		1

		2		2

		3		3

		4		4

		5		5

		6		6

		7		7

		8		8

		9		9

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		16		16

		17		17

		18		18

		19		19

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39		39

		40		40

		41		41

		42		42

		43		43

		44		44

		45		45

		46		46

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60

		61		61

		62		62

		63		63

		64		64

		65		65

		66		66

		67		67

		68		68

		69		69

		70		70

		71		71

		72		72

		73		73

		74		74

		75		75

		76		76

		77		77

		78		78

		79		79

		80		80

		81		81

		82		82

		83		83

		84		84

		85		85

		86		86

		87		87

		88		88

		89		89

		90		90

		91		91

		92		92

		93		93

		94		94

		95		95

		96		96

		97		97

		98		98

		99		99

		100		100

		101		101

		102		102

		103		103

		104		104

		105		105

		106		106

		107		107

		108		108

		109		109

		110		110

		111		111

		112		112

		113		113

		114		114

		115		115

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		122		122

		123		123

		124		124

		125		125

		126		126

		127		127



Power of Correlation ( ARM Sequence ; Merit Factor = 2.9767 )

Power of Correlation ( Binary CAZAC Sequence ; Merit Factor = 0.0491)

Offset (symbol)

Power of correlation

1

1

0

0

1

1

0

16

25

1

0

0

9

1

0

64

1

1

0

0

1

1

0

144

25

1

0

0

9

1

0

256

1

1

0

0

81

1

0

400

169

1

0

0

9

1

0

576

1

1

0

0

49

1

0

784

9

1

0

0

9

1

0

1024

1

1

0

0

1

1

0

1296

169

1

0

0

121

1

0

1600

49

1

0

0

81

1

0

1936

25

1

0

0

9

1

0

2304

1

1

0

0

81

1

0

2704

25

1

0

0

25

1

0

3136

81

1

0

0

225

1

0

3600

9

1

0

0

9

1

0

4096

1

1

0

0

1

1

0

4624

25

1

0

0

9

1

0

5184

49

1

0

0

49

1

0

5776

361

1

0

0

25

1

0

6400

81

1

0

0

225

1

0

7056

25

1

0

0

121

1

0

7744

1

1

0

0

49

1

0

8464

9

1

0

0

9

1

0

9216

9

1

0

0

9

1

0

10000

49

1

0

0

1

1

0

10816

9

1

0

0

169

1

0

11664

81

1

0

0

1

1

0

12544

9

1

0

0

25

1

0

13456

1

1

0

0

1

1

0

14400

9

1

0

0

25

1

0

15376

1

1

0

0

1

1

16384

16384

1

1

0

0

1

1

0

15376

25

1

0

0

9

1

0

14400

1

1

0

0

1

1

0

13456

25

1

0

0

9

1

0

12544

1

1

0

0

81

1

0

11664

169

1

0

0

9

1

0

10816

1

1

0

0

49

1

0

10000

9

1

0

0

9

1

0

9216

9

1

0

0

9

1

0

8464

49

1

0

0

1

1

0

7744

121

1

0

0

25

1

0

7056

225

1

0

0

81

1

0

6400

25

1

0

0

361

1

0

5776

49

1

0

0

49

1

0

5184

9

1

0

0

25

1

0

4624

1

1

0

0

1

1

0

4096

9

1

0

0

9

1

0

3600

225

1

0

0

81

1

0

3136

25

1

0

0

25

1

0

2704

81

1

0

0

1

1

0

2304

9

1

0

0

25

1

0

1936

81

1

0

0

49

1

0

1600

121

1

0

0

169

1

0

1296

1

1

0

0

1

1

0

1024

9

1

0

0

9

1

0

784

49

1

0

0

1

1

0

576

9

1

0

0

169

1

0

400

81

1

0

0

1

1

0

256

9

1

0

0

25

1

0

144

1

1

0

0

1

1

0

64

9

1

0

0

25

1

0

16

1

1

0

0

1

1



Compare

		-127		-127

		-126		-126

		-125		-125

		-124		-124

		-123		-123

		-122		-122

		-121		-121

		-120		-120

		-119		-119

		-118		-118

		-117		-117

		-116		-116

		-115		-115

		-114		-114

		-113		-113

		-112		-112

		-111		-111

		-110		-110

		-109		-109

		-108		-108

		-107		-107

		-106		-106

		-105		-105

		-104		-104

		-103		-103

		-102		-102

		-101		-101

		-100		-100

		-99		-99

		-98		-98

		-97		-97

		-96		-96

		-95		-95

		-94		-94

		-93		-93

		-92		-92

		-91		-91

		-90		-90

		-89		-89

		-88		-88

		-87		-87

		-86		-86

		-85		-85

		-84		-84

		-83		-83

		-82		-82

		-81		-81

		-80		-80

		-79		-79

		-78		-78

		-77		-77

		-76		-76

		-75		-75

		-74		-74

		-73		-73

		-72		-72

		-71		-71

		-70		-70

		-69		-69

		-68		-68

		-67		-67

		-66		-66

		-65		-65

		-64		-64

		-63		-63

		-62		-62

		-61		-61

		-60		-60

		-59		-59

		-58		-58

		-57		-57

		-56		-56

		-55		-55

		-54		-54

		-53		-53

		-52		-52

		-51		-51

		-50		-50

		-49		-49

		-48		-48

		-47		-47

		-46		-46

		-45		-45

		-44		-44

		-43		-43

		-42		-42

		-41		-41

		-40		-40

		-39		-39

		-38		-38

		-37		-37

		-36		-36

		-35		-35

		-34		-34

		-33		-33

		-32		-32

		-31		-31

		-30		-30

		-29		-29

		-28		-28

		-27		-27

		-26		-26

		-25		-25

		-24		-24

		-23		-23

		-22		-22

		-21		-21

		-20		-20

		-19		-19

		-18		-18

		-17		-17

		-16		-16

		-15		-15

		-14		-14

		-13		-13

		-12		-12

		-11		-11

		-10		-10

		-9		-9

		-8		-8

		-7		-7

		-6		-6

		-5		-5

		-4		-4

		-3		-3

		-2		-2

		-1		-1

		0		0

		1		1

		2		2

		3		3

		4		4

		5		5

		6		6

		7		7

		8		8

		9		9

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		16		16

		17		17

		18		18

		19		19

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39		39

		40		40

		41		41

		42		42

		43		43

		44		44

		45		45

		46		46

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60

		61		61

		62		62

		63		63

		64		64

		65		65

		66		66

		67		67

		68		68

		69		69

		70		70

		71		71

		72		72

		73		73

		74		74

		75		75

		76		76

		77		77

		78		78

		79		79

		80		80

		81		81

		82		82

		83		83

		84		84

		85		85

		86		86

		87		87

		88		88

		89		89

		90		90

		91		91

		92		92

		93		93

		94		94

		95		95

		96		96

		97		97

		98		98

		99		99

		100		100

		101		101

		102		102

		103		103

		104		104

		105		105

		106		106

		107		107

		108		108

		109		109

		110		110

		111		111

		112		112

		113		113

		114		114

		115		115

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		122		122

		123		123

		124		124

		125		125

		126		126

		127		127



Correlation ( ARM Sequence )

Correlation ( Binary CAZAC Sequence )

Offset (symbol)

Correlation

1

-1

0

0

1

1

0

4

5

-1

0

0

-3

1

0

8

1

-1

0

0

1

1

0

12

5

-1

0

0

-3

1

0

16

1

-1

0

0

9

1

0

20

13

-1

0

0

-3

1

0

24

1

-1

0

0

-7

1

0

28

-3

-1

0

0

-3

1

0

32

1

-1

0

0

1

1

0

36

13

-1

0

0

-11

1

0

40

-7

-1

0

0

9

1

0

44

5

-1

0

0

-3

1

0

48

1

-1

0

0

9

1

0

52

5

-1

0

0

5

1

0

56

9

-1

0

0

-15

1

0

60

-3

-1

0

0

-3

1

0

64

-1

-1

0

0

-1

1

0

68

-5

-1

0

0

3

1

0

72

7

-1

0

0

7

1

0

76

19

-1

0

0

-5

1

0

80

-9

-1

0

0

15

1

0

84

-5

-1

0

0

11

1

0

88

-1

-1

0

0

7

1

0

92

3

-1

0

0

3

1

0

96

3

-1

0

0

3

1

0

100

7

-1

0

0

-1

1

0

104

3

-1

0

0

-13

1

0

108

-9

-1

0

0

-1

1

0

112

3

-1

0

0

-5

1

0

116

-1

-1

0

0

-1

1

0

120

3

-1

0

0

-5

1

0

124

-1

-1

0

0

-1

1

128

128

-1

1

0

0

-1

-1

0

124

-5

1

0

0

3

-1

0

120

-1

1

0

0

-1

-1

0

116

-5

1

0

0

3

-1

0

112

-1

1

0

0

-9

-1

0

108

-13

1

0

0

3

-1

0

104

-1

1

0

0

7

-1

0

100

3

1

0

0

3

-1

0

96

3

1

0

0

3

-1

0

92

7

1

0

0

-1

-1

0

88

11

1

0

0

-5

-1

0

84

15

1

0

0

-9

-1

0

80

-5

1

0

0

19

-1

0

76

7

1

0

0

7

-1

0

72

3

1

0

0

-5

-1

0

68

-1

1

0

0

-1

-1

0

64

-3

1

0

0

-3

-1

0

60

-15

1

0

0

9

-1

0

56

5

1

0

0

5

-1

0

52

9

1

0

0

1

-1

0

48

-3

1

0

0

5

-1

0

44

9

1

0

0

-7

-1

0

40

-11

1

0

0

13

-1

0

36

1

1

0

0

1

-1

0

32

-3

1

0

0

-3

-1

0

28

-7

1

0

0

1

-1

0

24

-3

1

0

0

13

-1

0

20

9

1

0

0

1

-1

0

16

-3

1

0

0

5

-1

0

12

1

1

0

0

1

-1

0

8

-3

1

0

0

5

-1

0

4

1

1

0

0

1

-1



Sheet3

				-12		-11		-10		-9		-8

		0		0.23117		0.10952		0.03729		0.00823		0.00095

		1		0.75892		0.88366		0.95965		0.99086		0.99887

		2		0.75026		0.87658		0.95643		0.98959		0.99865

		3		0.73919		0.86884		0.95237		0.98815		0.99824

		4		0.72884		0.86123		0.94802		0.98708		0.99804

		5		0.719		0.8532		0.94386		0.98539		0.99766

		6		0.70911		0.8448		0.9384		0.98389		0.99731

		7		0.69832		0.83582		0.93306		0.98193		0.99682

		8		0.68789		0.82657		0.9277		0.97939		0.99632

		9		0.67668		0.81725		0.92208		0.97704		0.99566

		10		0.66464		0.80788		0.91746		0.97448		0.99509

		11		0.6528		0.79779		0.91095		0.97191		0.9943

		12		0.64079		0.78748		0.90436		0.96897		0.99347

		13		0.62909		0.77802		0.8972		0.96565		0.9925

		14		0.61721		0.76819		0.88911		0.96227		0.9913

		15		0.60538		0.75686		0.88134		0.9584		0.9899

		16		0.59347		0.74536		0.87319		0.9542		0.98868

		17		0.58106		0.73516		0.86508		0.9494		0.98743

		18		0.56843		0.72346		0.85685		0.94431		0.98584

		19		0.55535		0.71104		0.84759		0.93947		0.98378

		20		0.54378		0.69893		0.83756		0.93362		0.98144

		21		0.53112		0.68629		0.82857		0.92806		0.97905

		22		0.51857		0.67354		0.81806		0.92203		0.97682

		23		0.50606		0.6612		0.80743		0.91519		0.97384

		24		0.49207		0.64806		0.79696		0.90862		0.97098

		25		0.48007		0.63523		0.78541		0.90063		0.96786

		26		0.46768		0.62144		0.77344		0.89277		0.964

		27		0.45396		0.60801		0.76128		0.88525		0.95991

		28		0.44114		0.59461		0.74837		0.87616		0.95482

		29		0.42953		0.58082		0.7351		0.86641		0.94967

		30		0.41816		0.56703		0.72309		0.85707		0.94414

		31		0.40553		0.55268		0.70909		0.84758		0.93854

		32		0.39415		0.53904		0.69533		0.83585		0.93212

		33		0.3807		0.52511		0.68124		0.82467		0.92564

		34		0.36751		0.51033		0.66739		0.81335		0.91837

		35		0.35524		0.49593		0.65409		0.80201		0.91062

		36		0.34369		0.4821		0.6393		0.78949		0.90194

		37		0.33235		0.46768		0.62311		0.77628		0.89378

		38		0.32074		0.45402		0.60841		0.76237		0.88399

		39		0.30949		0.4398		0.59279		0.74781		0.87443

		40		0.29829		0.4257		0.57635		0.73317		0.86303

		41		0.28842		0.41225		0.56112		0.71795		0.85164

		42		0.27805		0.39859		0.54501		0.70258		0.84052

		43		0.2668		0.38512		0.52927		0.68618		0.82801

		44		0.25574		0.37204		0.51402		0.67069		0.81512

		45		0.24652		0.35741		0.49862		0.65396		0.80155

		46		0.23606		0.34439		0.48272		0.6375		0.78737

		47		0.22676		0.33192		0.46767		0.62109		0.77285

		48		0.21673		0.31941		0.45113		0.60419		0.75786

		49		0.20789		0.30662		0.43678		0.58758		0.74248

		50		0.1985		0.29477		0.42067		0.57059		0.72635

		51		0.19014		0.28199		0.40432		0.55197		0.70929

		52		0.18182		0.27		0.38877		0.53414		0.6918

		53		0.17376		0.25828		0.37415		0.51536		0.67453

		54		0.16561		0.24749		0.35869		0.49868		0.65548

		55		0.15854		0.23608		0.34426		0.48115		0.63705

		56		0.15096		0.22539		0.3293		0.4641		0.61816

		57		0.1441		0.21426		0.31531		0.44554		0.59848

		58		0.13654		0.20383		0.30106		0.42757		0.57856

		59		0.13002		0.19424		0.28755		0.41034		0.55874

		60		0.12295		0.18396		0.274		0.3936		0.53926

		61		0.11707		0.17496		0.2605		0.37544		0.51853

		62		0.11087		0.16611		0.2472		0.35897		0.4982

		63		0.10529		0.15792		0.23523		0.34264		0.47783

		64		0.09959		0.14887		0.223		0.32583		0.45914

		65		0.09399		0.14143		0.21124		0.30995		0.44009

		66		0.08902		0.13354		0.20009		0.29409		0.42017

		67		0.08447		0.12652		0.18994		0.2795		0.40078

		68		0.07985		0.11903		0.17921		0.26539		0.38109

		69		0.07555		0.11297		0.16962		0.25104		0.36151

		70		0.07086		0.10605		0.16062		0.23739		0.34275

		71		0.06654		0.10012		0.15065		0.22365		0.32522

		72		0.0631		0.09411		0.14083		0.21098		0.30731

		73		0.05891		0.08811		0.13231		0.19812		0.2914

		74		0.05551		0.0825		0.12338		0.18633		0.27339

		75		0.0519		0.07737		0.11584		0.17427		0.25713

		76		0.04872		0.07213		0.1078		0.16281		0.24162

		77		0.04559		0.068		0.10023		0.15196		0.22632

		78		0.04285		0.06336		0.09438		0.14137		0.21219

		79		0.04029		0.05903		0.08793		0.13173		0.19798

		80		0.03779		0.05518		0.08198		0.12201		0.18368

		81		0.03514		0.05154		0.07625		0.11374		0.17073

		82		0.03253		0.04806		0.07078		0.10576		0.15854

		83		0.03061		0.04454		0.06554		0.09752		0.14717

		84		0.02858		0.04167		0.06081		0.09072		0.13613

		85		0.02622		0.03835		0.05654		0.08399		0.12534

		86		0.02443		0.03574		0.05163		0.07719		0.11533

		87		0.02269		0.03259		0.04746		0.07066		0.10677

		88		0.02113		0.03006		0.04403		0.06497		0.09754

		89		0.01941		0.02774		0.04018		0.05926		0.08838

		90		0.01791		0.02529		0.03684		0.05446		0.08083

		91		0.01653		0.02349		0.03356		0.05		0.07375

		92		0.01533		0.02149		0.03055		0.04534		0.06715

		93		0.01417		0.02003		0.02816		0.04078		0.06115

		94		0.01314		0.01833		0.02577		0.03712		0.0552

		95		0.01219		0.01678		0.02361		0.03365		0.04965

		96		0.01121		0.0154		0.02155		0.03077		0.04482

		97		0.01035		0.01408		0.01965		0.02794		0.04066

		98		0.00986		0.01313		0.01785		0.02488		0.03626

		99		0.00908		0.0121		0.01609		0.02256		0.03212

		100		0.00851		0.01102		0.01483		0.02038		0.02886

		101		0.00774		0.00991		0.01333		0.01849		0.02592

		102		0.00699		0.00925		0.0121		0.01667		0.02345

		103		0.00643		0.00831		0.01122		0.01524		0.02078

		104		0.0059		0.00752		0.01		0.01337		0.0184

		105		0.00535		0.00698		0.00903		0.01201		0.01623

		106		0.00494		0.00631		0.008		0.01064		0.0145

		107		0.00462		0.0058		0.00743		0.00966		0.0129

		108		0.00417		0.00513		0.0065		0.00854		0.01136

		109		0.00371		0.00458		0.00591		0.00751		0.00998

		110		0.00346		0.00419		0.00522		0.00671		0.00873

		111		0.00309		0.00369		0.00453		0.00592		0.00767

		112		0.00302		0.00346		0.00418		0.00519		0.00658

		113		0.00278		0.00325		0.00387		0.00463		0.00593

		114		0.00253		0.00286		0.00337		0.00407		0.00505

		115		0.00235		0.0026		0.00304		0.00357		0.00451

		116		0.00213		0.00247		0.00286		0.00335		0.00402

		117		0.00206		0.00225		0.00267		0.00309		0.00357

		118		0.00176		0.00199		0.0022		0.00265		0.00303

		119		0.00161		0.00183		0.00198		0.00223		0.00258

		120		0.00145		0.00162		0.00182		0.00196		0.00222

		121		0.00147		0.00153		0.0016		0.00177		0.00189

		122		0.00136		0.0014		0.00148		0.00159		0.00172

		123		0.00128		0.00132		0.00133		0.00142		0.00154

		124		0.00123		0.00123		0.00125		0.00126		0.00132

		125		0.00117		0.00118		0.00119		0.0012		0.00126

		126		0.00117		0.00115		0.00112		0.0011		0.00112

		127		0.0011		0.00109		0.00108		0.00107		0.00105

		Total		0.2146483594		0.2803589062		0.3502402344		0.4180767969		0.4803196875
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0

Total

Es / No (dB)

Detection Error Prob.
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0

0
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				-12		-11		-10		-9		-8		-7

		tau=0 (ARM Sequence)		0.22324		0.10537		0.03597		0.00732		0.0008		0.0000425

		Total (ARM Sequence)		0.0030264063		0.0021489844		0.00166375		0.0015135937		0.0015623437		0.0017070859

		tau=0 (All 1's Sequence)		0.23117		0.10952		0.03729		0.00823		0.00095

		Total (All 1's Sequence)		0.2146483594		0.2803589062		0.3502402344		0.4180767969		0.4803196875

		tau=0 (CAZAC Sequence)		0.2343		0.11309		0.03999		0.00869		0.00114

		Total (CAZAC Sequence)		0.0529057812		0.0681925		0.0849377344		0.1015728906		0.1171395312
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		SNR		-12		-11		-10		-9		-8

		0		0.2343		0.11309		0.03999		0.00869		0.00114

		1		0.00103		0.00104		0.00105		0.00105		0.00103

		2		0.0009		0.0009		0.0009		0.0009		0.0009

		3		0.00099		0.00099		0.00099		0.00102		0.00102

		4		0.7242		0.85781		0.94499		0.98545		0.99775

		5		0.00102		0.001		0.00101		0.00102		0.00105

		6		0.00099		0.00099		0.00099		0.00099		0.00099

		7		0.00084		0.00084		0.00081		0.00081		0.00081

		8		0.68035		0.82277		0.9253		0.97758		0.99582

		9		0.001		0.001		0.001		0.00103		0.00104

		10		0.00104		0.00104		0.00104		0.00104		0.00104

		11		0.00093		0.00092		0.00092		0.00092		0.00091

		12		0.6352		0.78377		0.90034		0.96657		0.99281

		13		0.00098		0.00099		0.001		0.00099		0.00099

		14		0.00089		0.00089		0.00089		0.00089		0.00089

		15		0.00094		0.00095		0.00095		0.00096		0.00097

		16		0.58572		0.73973		0.87014		0.95091		0.98791

		17		0.00089		0.0009		0.0009		0.00091		0.00091

		18		0.00094		0.00094		0.00094		0.00094		0.00094

		19		0.001		0.00101		0.00101		0.00101		0.00101

		20		0.53711		0.69235		0.83345		0.93143		0.98031

		21		0.00101		0.00102		0.00101		0.00101		0.00103

		22		0.0011		0.0011		0.0011		0.0011		0.0011

		23		0.00103		0.00103		0.00103		0.00104		0.00105

		24		0.48779		0.64275		0.79035		0.9047		0.96836

		25		0.00096		0.00096		0.001		0.001		0.00101

		26		0.00096		0.00096		0.00096		0.00096		0.00096

		27		0.00094		0.00095		0.00097		0.00097		0.00098

		28		0.43758		0.58946		0.74454		0.87022		0.95145

		29		0.00112		0.0011		0.00113		0.00114		0.00115

		30		0.00103		0.00103		0.00103		0.00103		0.00103

		31		0.00092		0.00092		0.00091		0.00089		0.00088

		32		0.3879		0.53464		0.69106		0.83106		0.92892

		33		0.00116		0.00116		0.00115		0.00114		0.00114

		34		0.00098		0.00098		0.00098		0.00098		0.00098

		35		0.00094		0.00094		0.00094		0.00094		0.00092

		36		0.33973		0.47775		0.63233		0.78321		0.89881

		37		0.00108		0.00108		0.00108		0.00109		0.00108

		38		0.00093		0.00093		0.00093		0.00093		0.00093

		39		0.00115		0.00114		0.00114		0.00113		0.00113

		40		0.29378		0.42132		0.56995		0.72616		0.85944

		41		0.00109		0.00107		0.00106		0.00103		0.00103

		42		0.00102		0.00102		0.00102		0.00102		0.00102

		43		0.00096		0.00096		0.00099		0.00099		0.001

		44		0.25327		0.36499		0.50818		0.66451		0.80957

		45		0.00097		0.00096		0.00096		0.00098		0.00099

		46		0.00089		0.00089		0.00089		0.00089		0.00089

		47		0.00099		0.00099		0.00098		0.00097		0.00098

		48		0.2146		0.3134		0.44447		0.59656		0.75167

		49		0.00083		0.00083		0.00084		0.00086		0.00085

		50		0.00099		0.00099		0.00099		0.00099		0.00099

		51		0.00097		0.00099		0.001		0.001		0.001

		52		0.17957		0.26465		0.38314		0.5265		0.68435

		53		0.00089		0.00088		0.00087		0.00088		0.00087

		54		0.00091		0.00091		0.00091		0.00091		0.00091

		55		0.00095		0.00097		0.00097		0.00098		0.00096

		56		0.14945		0.22181		0.32354		0.45674		0.61097

		57		0.00088		0.00088		0.00088		0.00091		0.00088

		58		0.00085		0.00085		0.00085		0.00085		0.00085

		59		0.00095		0.00095		0.00096		0.00098		0.00097

		60		0.12102		0.18274		0.26986		0.38751		0.53198

		61		0.00099		0.00098		0.00098		0.00095		0.00097

		62		0.00086		0.00086		0.00086		0.00086		0.00086

		63		0.00096		0.00095		0.00094		0.00094		0.00093

		64		0.09698		0.14657		0.21895		0.32023		0.45333

		65		0.00097		0.00098		0.00098		0.00097		0.001

		66		0.00089		0.00089		0.00089		0.00089		0.00089

		67		0.00093		0.00094		0.00092		0.00092		0.00094

		68		0.07712		0.11657		0.17488		0.2595		0.3744

		69		0.00113		0.00114		0.00113		0.00113		0.0011

		70		0.00103		0.00103		0.00103		0.00103		0.00103

		71		0.00094		0.00095		0.00092		0.00092		0.00092

		72		0.05999		0.09088		0.13735		0.20574		0.30109

		73		0.00102		0.00102		0.00103		0.00103		0.00104

		74		0.00112		0.00112		0.00112		0.00112		0.00112

		75		0.00101		0.00102		0.00101		0.00101		0.00101

		76		0.04692		0.06945		0.10426		0.15806		0.23614

		77		0.00115		0.00115		0.00117		0.00116		0.00116

		78		0.00101		0.00101		0.00101		0.00101		0.00101

		79		0.00118		0.00118		0.00119		0.00119		0.00123

		80		0.0359		0.05263		0.07903		0.11957		0.17924

		81		0.0011		0.0011		0.00108		0.00107		0.00106

		82		0.00099		0.00099		0.00099		0.00099		0.00099

		83		0.00123		0.00121		0.0012		0.00118		0.0012

		84		0.02686		0.0389		0.0577		0.08734		0.13179

		85		0.00101		0.00101		0.00099		0.00101		0.00101

		86		0.00103		0.00103		0.00103		0.00103		0.00103

		87		0.00108		0.0011		0.00108		0.00107		0.00106

		88		0.02057		0.02869		0.04204		0.06223		0.09415

		89		0.00108		0.0011		0.00112		0.00112		0.00111

		90		0.00104		0.00104		0.00104		0.00104		0.00104

		91		0.00112		0.00111		0.0011		0.00112		0.00112

		92		0.01484		0.02071		0.02984		0.04335		0.06462

		93		0.00114		0.00112		0.00111		0.00111		0.00112

		94		0.00104		0.00104		0.00104		0.00104		0.00104

		95		0.00111		0.00112		0.00116		0.00114		0.00114

		96		0.01081		0.01475		0.02092		0.02964		0.04262

		97		0.00111		0.00111		0.00111		0.00113		0.00113

		98		0.00099		0.00099		0.00099		0.00099		0.00099

		99		0.0012		0.00119		0.00119		0.00121		0.00121

		100		0.00788		0.01036		0.01429		0.01979		0.02741

		101		0.00111		0.00111		0.00111		0.0011		0.00111

		102		0.00099		0.00099		0.00099		0.00099		0.00099

		103		0.00111		0.00111		0.00112		0.0011		0.0011

		104		0.00527		0.00694		0.00936		0.01262		0.01741

		105		0.00109		0.00108		0.00109		0.00111		0.00111

		106		0.00097		0.00097		0.00097		0.00097		0.00097

		107		0.00101		0.00101		0.00101		0.001		0.00098

		108		0.00369		0.00471		0.00612		0.00823		0.01093

		109		0.00114		0.00114		0.00113		0.00113		0.00113

		110		0.00092		0.00091		0.00092		0.00092		0.00091

		111		0.00095		0.00094		0.00093		0.00091		0.00091

		112		0.00271		0.00319		0.00378		0.00482		0.00605

		113		0.00094		0.00095		0.00097		0.00096		0.00096

		114		0.00091		0.00091		0.00091		0.00091		0.00091

		115		0.00105		0.00105		0.00102		0.00102		0.00104

		116		0.00196		0.00218		0.00252		0.00281		0.00345

		117		0.00089		0.0009		0.00091		0.00093		0.00092

		118		0.00103		0.00103		0.00103		0.00103		0.00103

		119		0.00107		0.00109		0.00112		0.00112		0.00112

		120		0.00138		0.0015		0.00164		0.00178		0.002

		121		0.00104		0.00103		0.00103		0.00101		0.00101

		122		0.00099		0.00099		0.00099		0.00099		0.00099

		123		0.0011		0.00112		0.00114		0.00114		0.00115

		124		0.00105		0.00108		0.00113		0.00114		0.00124

		125		0.00088		0.0009		0.0009		0.00092		0.00091

		126		0.00098		0.00098		0.00099		0.00099		0.00098

		127		0.00098		0.00097		0.00097		0.00098		0.00098

		Total		0.0529057812		0.0681925		0.0849377344		0.1015728906		0.1171395312
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1. 기존 Sequence 적용

		제  목		기존 Sequence 적용

		개  요		기존 Sequence 적용하여 각 채널 환경에서의 Pd를 구한다.

		첨부그림		Fig1. 200Mbps에서의 기존 Sequence적용시 Pd 그래프

		비  고		시행회수는 10^5번이다.

		1. 110Mbps								2. 200Mbps

		a. AWGN								a. AWGN

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		101.48481		0.7962				-12		101.48481		0.7962

		-11		90.056953		0.9093				-11		90.056953		0.9093

		-10		78.887421		0.9747				-10		78.887421		0.9747

		-9		69.760818		0.9951				-9		69.760818		0.9951

		-8		60.62672		0.9997				-8		60.62672		0.9997

		b. CM1								b. CM1

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		112.546242		0.60578				-12		111.145103		0.61622

		-11		100.121437		0.72381				-11		101.936806		0.70961

		-10		91.611366		0.80698				-10		92.457321		0.79885

		-9		84.193596		0.87115				-9		86.816864		0.85612

		-8		76.175049		0.92746				-8		78.434555		0.91705

		c. CM2								c. CM2

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		110.16423		0.64789				-12		108.593483		0.66425

		-11		98.205032		0.77157				-11		99.376244		0.76196

		-10		89.509056		0.85687				-10		89.411659		0.85703

		-9		81.660652		0.92044				-9		83.511749		0.90998

		-8		76.323349		0.95422				-8		74.687897		0.95986

		d. CM3								d. CM3

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		106.707031		0.70388				-12		106.995186		0.70153

		-11		96.234352		0.8183				-11		96.915741		0.80898

		-10		87.268646		0.89977				-10		88.308762		0.89478

		-9		81.394653		0.9459				-9		80.601471		0.94856

		-8		74.879036		0.97801				-8		74.622398		0.97792

		e. CM4								e. CM4

		dB		Threshold		Pd				dB		Threshold		Pd

		-12		106.779572		0.71829				-12		106.808411		0.71826

		-11		95.097816		0.84605				-11		95.649841		0.84176

		-10		86.792366		0.92095				-10		87.655724		0.91779

		-9		80.245361		0.96603				-9		80.243584		0.96606

		-8		73.212502		0.98975				-8		73.363533		0.98923
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2.Sequence 변경

		제 목		기존의 주어진 Sequence와 변경된 시퀀스의 비교

		개 요		기존에 주어진 Sequence가 CM1~4까지의 그래프 결과가 Sequence에 따라

				영향을 받는지의 여부를 확인하기 위해 Sequence가 모두 1인 것과 -1인 것을

				각각 시뮬레이션 하여 이전의 기존 Sequenc를 적용 했을 경우의 결과와 비교한 것이다.

		첨부그림		Fig2		기존 Sequence Pd 그래프

				Fig3		All 1's Sequence Pd 그래프

				Fig4		기존 Sequence와 All 1's Sequence에서의 CM1,4 성능 비교

		비 고		시행횟수는 10^4번이다.

		1. 기존 Sequence 적용								2. All 1's Sequence 적용								3. All -1's Sequence 적용

		a.AWGN * Sync. Sequence								a.AWGN * Sync. Sequence								a.AWGN * Sync. Sequence

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		101.48481		0.7962				-12		110.182877		0.712				-12		109.326912		0.7296

		-11		90.056953		0.9093				-11		94.423241		0.8816				-11		91.353172		0.9062

		-10		78.887421		0.9747				-10		84.850815		0.954				-10		87.207687		0.9484

		-9		69.760818		0.9951				-9		80.31839		0.9834				-9		79.801933		0.9849

		-8		60.62672		0.9997				-8		69.037651		0.9985				-8		72.233925		0.997

		b. CM1								b. CM1								b. CM1

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		114.587608		0.5878				-12		113.898209		0.5679				-12		113.898209		0.5679

		-11		94.67495		0.7672				-11		100.71563		0.68				-11		100.71563		0.68

		-10		88.691063		0.8282				-10		93.784676		0.7454				-10		93.784676		0.7454

		-9		89.645584		0.8329				-9		86.211884		0.8093				-9		86.211884		0.8093

		-8		76.008629		0.9252				-8		80.067108		0.8585				-8		80.067108		0.8585

		c. CM2								c. CM2								c. CM2

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		105.709991		0.6849				-12		114.514763		0.5669				-12		120.274849		0.5205

		-11		96.278099		0.78				-11		105.180199		0.6507				-11		112.733543		0.5889

		-10		97.68705		0.7844				-10		90.012573		0.7827				-10		92.409637		0.7622

		-9		81.569817		0.915				-9		83.701019		0.8364				-9		87.426292		0.811

		-8		74.894608		0.9535				-8		74.457253		0.8997				-8		86.384048		0.8266

		d. CM3								d. CM3								d. CM3

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		108.281456		0.6855				-12		110.422112		0.6186				-12		110.776367		0.6065

		-11		95.856018		0.8134				-11		99.509102		0.7174				-11		98.988075		0.7172

		-10		84.677834		0.9048				-10		93.40197		0.7752				-10		92.705086		0.7727

		-9		82.625099		0.9365				-9		84.706818		0.8457				-9		88.035217		0.8313

		-8		78.921188		0.9636				-8		79.013184		0.8928				-8		74.482719		0.9192

		e. CM4								e. CM4								e. CM4

		dB		Threshold		Pd				dB		Threshold		Pd				dB		Threshold		Pd

		-12		106.185654		0.717				-12		110.324005		0.6242				-12		114.457291		0.5816

		-11		95.099098		0.8432				-11		101.609276		0.7063				-11		95.545891		0.7582

		-10		83.129913		0.9366				-10		87.385078		0.8305				-10		92.075371		0.8027

		-9		81.308388		0.9626				-9		86.016914		0.8567				-9		81.226837		0.8819

		-8		74.802986		0.9855				-8		77.676231		0.9163				-8		75.933342		0.926
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Fig3
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3.1stRayCorrelation

		제  목		1st Cluster 1st Ray와 Synch. Sequence와의 상관

		개  요		데이터 율을 200Mbps부터 25Mbps, 그리고 Non ISI 환경에서의 Pd를 구한다.

		비  고		본 시뮬레이션 결과는 CM1에서 시행한 것이다.

		1. 200Mbps

		dB		Threshold		Pd

		0		705.653564		0.6479

		2		462.825195		0.7715

		4		276.97287		0.8688

		6		171.577057		0.9231

		8		106.441956		0.9525

		2. 100Mbps

		dB		Threshold		Pd

		0		723.714783		0.641

		2		463.044434		0.7708

		4		293.811951		0.8622

		6		199.488922		0.9097

		8		106.061241		0.9519

		3. 50Mbps

		dB		Threshold		Pd

		0		706.90033		0.6494

		2		438.524109		0.7801

		4		280.069885		0.8683

		6		176.691971		0.9206

		8		115.874474		0.9484

		4. 25Mbps

		dB		Threshold		Pd

		0		723.134521		0.6479

		2		459.260193		0.7753

		4		274.05603		0.8729

		6		188.370667		0.9166

		8		114.988976		0.9492

		5. Non ISI

		dB		Threshold		Pd

		0		708.720703		0.6551

		2		475.950928		0.7623

		4		275.123199		0.8699

		6		165.588715		0.9248

		8		110.711525		0.9486
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out

				-12		-11		-10		-9		-8		-7

		0		0.22324		0.10537		0.03597		0.00732		0.0008		0.0000425

		1		0.00107		0.0011		0.00111		0.00112		0.00112		0.0011835

		2		0.00113		0.00113		0.00113		0.00113		0.00113		0.0011375

		3		0.00119		0.00119		0.00121		0.00118		0.00121		0.0012055

		4		0.00105		0.00105		0.00105		0.00105		0.00105		0.001163

		5		0.00138		0.00139		0.00141		0.0015		0.00158		0.0016835

		6		0.00129		0.00129		0.00129		0.00129		0.00129		0.0011635

		7		0.00114		0.00118		0.0012		0.00119		0.00119		0.0012855

		8		0.0012		0.0012		0.0012		0.0012		0.0012		0.001144

		9		0.00123		0.00123		0.00121		0.00122		0.00123		0.0011705

		10		0.00132		0.00132		0.00132		0.00132		0.00132		0.0011425

		11		0.00104		0.00102		0.001		0.001		0.001		0.0011485

		12		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011425

		13		0.00127		0.00125		0.00132		0.00134		0.00139		0.0016675

		14		0.00112		0.00112		0.00112		0.00112		0.00112		0.0011585

		15		0.00114		0.00116		0.00117		0.00118		0.00119		0.001376

		16		0.0012		0.0012		0.0012		0.0012		0.0012		0.001153

		17		0.00126		0.00126		0.00125		0.00125		0.00126		0.001256

		18		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011445

		19		0.00192		0.00205		0.0023		0.00258		0.00286		0.0030635

		20		0.00109		0.00109		0.00109		0.00109		0.00109		0.0012065

		21		0.00245		0.00276		0.00324		0.0039		0.00479		0.0058045

		22		0.00099		0.00099		0.00099		0.001		0.00099		0.00112

		23		0.00139		0.00141		0.00143		0.00144		0.00145		0.0013585

		24		0.00105		0.00105		0.00105		0.00105		0.00105		0.001166

		25		0.00132		0.00133		0.00135		0.00134		0.00136		0.001167

		26		0.00101		0.00101		0.00101		0.00101		0.00101		0.0011105

		27		0.00131		0.00141		0.00154		0.0017		0.0019		0.002175

		28		0.00118		0.00118		0.00118		0.00118		0.00118		0.00114

		29		0.00129		0.00131		0.00128		0.00131		0.00134		0.001345

		30		0.0009		0.0009		0.0009		0.0009		0.0009		0.0011275

		31		0.00115		0.00113		0.00112		0.00114		0.00115		0.0013705

		32		0.00108		0.00108		0.00108		0.00108		0.00108		0.001144

		33		0.00125		0.00125		0.00131		0.00134		0.00137		0.0013555

		34		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011585

		35		0.00098		0.001		0.001		0.00104		0.00108		0.0013095

		36		0.00105		0.00105		0.00105		0.00105		0.00105		0.001128

		37		0.00135		0.00148		0.00154		0.00169		0.00185		0.002278

		38		0.00121		0.00121		0.00121		0.00121		0.00121		0.0011575

		39		0.00115		0.00116		0.00116		0.00116		0.00118		0.0011645

		40		0.00131		0.00131		0.00131		0.00131		0.00131		0.0011465

		41		0.00223		0.00248		0.00272		0.0031		0.00374		0.0042755

		42		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011585

		43		0.00127		0.00131		0.00134		0.00143		0.00155		0.0017215

		44		0.00111		0.00111		0.00111		0.00111		0.00111		0.0011305

		45		0.00281		0.00326		0.00393		0.00483		0.00593		0.0079455

		46		0.00112		0.00112		0.00112		0.00112		0.00112		0.001121

		47		0.00181		0.00193		0.00215		0.00242		0.00275		0.003107

		48		0.00091		0.00091		0.00091		0.00091		0.00091		0.0011235

		49		0.00119		0.00118		0.00123		0.00131		0.00137		0.001646

		50		0.00102		0.00102		0.00102		0.00102		0.00102		0.0011815

		51		0.00415		0.00497		0.00629		0.0081		0.01048		0.014037

		52		0.00132		0.00132		0.00132		0.00132		0.00132		0.0011505

		53		0.00149		0.00157		0.00171		0.00182		0.00202		0.0021905

		54		0.00118		0.00118		0.00118		0.00118		0.00118		0.0011165

		55		0.00137		0.00158		0.00168		0.00177		0.00185		0.0022355

		56		0.0012		0.0012		0.0012		0.0012		0.0012		0.001164

		57		0.00127		0.00128		0.00133		0.00136		0.00134		0.0013655

		58		0.00109		0.00109		0.00109		0.00109		0.00109		0.001097

		59		0.00126		0.00129		0.00137		0.00144		0.00154		0.0016425

		60		0.00102		0.00102		0.00102		0.00102		0.00102		0.001114

		61		0.00112		0.00111		0.00111		0.00111		0.00112		0.0011605

		62		0.00106		0.00106		0.00106		0.00106		0.00106		0.001114

		63		0.00122		0.00124		0.00124		0.00125		0.00125		0.001192

		64		0.00121		0.00121		0.00121		0.00121		0.00121		0.001159

		65		0.00134		0.00136		0.00139		0.00141		0.00142		0.0013535

		66		0.00105		0.00105		0.00105		0.00105		0.00105		0.001136

		67		0.00113		0.00115		0.00119		0.00117		0.0012		0.0013505

		68		0.00111		0.00111		0.00111		0.00111		0.00111		0.001108

		69		0.00294		0.00349		0.00408		0.00491		0.00617		0.0077665

		70		0.00114		0.00114		0.00114		0.00114		0.00114		0.0011315

		71		0.00169		0.00181		0.00205		0.00236		0.00266		0.003048

		72		0.00127		0.00127		0.00127		0.00127		0.00127		0.0011005

		73		0.00114		0.00121		0.00126		0.00135		0.00145		0.0016555

		74		0.0013		0.0013		0.0013		0.0013		0.0013		0.0011265

		75		0.00136		0.00141		0.00151		0.0015		0.00164		0.0016405

		76		0.00124		0.00124		0.00124		0.00124		0.00124		0.001162

		77		0.00172		0.00184		0.00203		0.00224		0.00251		0.003089

		78		0.00113		0.00113		0.00113		0.00113		0.00113		0.0011415

		79		0.00099		0.00099		0.00099		0.00099		0.00101		0.001177

		80		0.00116		0.00116		0.00116		0.00116		0.00116		0.001124

		81		0.00119		0.00118		0.00119		0.00123		0.00134		0.001329

		82		0.00118		0.00118		0.00118		0.00118		0.00118		0.0011245

		83		0.00117		0.00127		0.00131		0.00146		0.00163		0.0016625

		84		0.00086		0.00086		0.00086		0.00086		0.00086		0.001141

		85		0.00148		0.00159		0.00172		0.00193		0.0023		0.0030215

		86		0.00096		0.00096		0.00096		0.00096		0.00096		0.0011705

		87		0.00131		0.00143		0.0015		0.00167		0.00182		0.0022885

		88		0.00099		0.00099		0.00099		0.00099		0.00099		0.001148

		89		0.00199		0.00228		0.00253		0.00294		0.0034		0.0042225

		90		0.0011		0.0011		0.0011		0.0011		0.0011		0.001157

		91		0.00231		0.00264		0.00314		0.00367		0.00457		0.0057515

		92		0.00109		0.00109		0.00109		0.00109		0.00109		0.0011245

		93		0.00128		0.00128		0.00127		0.00128		0.00126		0.0011735

		94		0.00103		0.00103		0.00103		0.00103		0.00103		0.00109

		95		0.00092		0.00092		0.00094		0.00093		0.00095		0.0011285

		96		0.00117		0.00117		0.00117		0.00117		0.00117		0.0011675

		97		0.00103		0.00105		0.00108		0.0011		0.00116		0.0013325

		98		0.00129		0.00129		0.00129		0.00129		0.00129		0.001159

		99		0.00104		0.00107		0.00113		0.00115		0.00118		0.001369

		100		0.00123		0.00123		0.00123		0.00123		0.00123		0.001088

		101		0.00142		0.00152		0.00162		0.00174		0.00186		0.0022325

		102		0.00126		0.00126		0.00126		0.00126		0.00126		0.001121

		103		0.00142		0.00142		0.00142		0.00141		0.00143		0.0011785

		104		0.00123		0.00123		0.00123		0.00123		0.00123		0.001125

		105		0.00108		0.00112		0.00118		0.00123		0.00128		0.001336

		106		0.0013		0.0013		0.0013		0.0013		0.0013		0.0011665

		107		0.00227		0.00267		0.00316		0.00374		0.00462		0.005744

		108		0.00109		0.00109		0.00109		0.00109		0.00109		0.0011215

		109		0.00156		0.00165		0.00185		0.00212		0.00242		0.0031285

		110		0.00112		0.00112		0.00112		0.00112		0.00112		0.0011305

		111		0.00144		0.00144		0.00142		0.00142		0.00142		0.0012055

		112		0.00119		0.00119		0.00119		0.00119		0.00119		0.0011345

		113		0.00106		0.00107		0.0011		0.00112		0.00116		0.0013445

		114		0.00133		0.00133		0.00133		0.00133		0.00133		0.0011295

		115		0.00156		0.00162		0.00162		0.00167		0.00168		0.0016975

		116		0.00113		0.00113		0.00113		0.00113		0.00113		0.001125

		117		0.00103		0.00102		0.00104		0.00101		0.001		0.0011845

		118		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011265

		119		0.00115		0.00115		0.00116		0.00116		0.00117		0.0011575

		120		0.00111		0.00111		0.00111		0.00111		0.00111		0.001131

		121		0.00125		0.00135		0.00138		0.00138		0.00141		0.001295

		122		0.00129		0.00129		0.00129		0.00129		0.00129		0.001137

		123		0.00131		0.00132		0.00137		0.00145		0.0015		0.001635

		124		0.00111		0.00111		0.00111		0.00111		0.00111		0.0011575

		125		0.00104		0.00106		0.00107		0.00107		0.00109		0.001194

		126		0.0012		0.0012		0.0012		0.0012		0.0012		0.0011515

		127		0.00103		0.00103		0.00102		0.00102		0.00101		0.001144

		Total		0.0030264063		0.0021489844		0.00166375		0.0015135937		0.0015623437		0.0017070859
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		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Correlation
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		0		0

		0		0
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Total

Es / No (dB)
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All 1's Sequence

				Correlation		Power of Correlation

		-127		1		1

		-126		0		0

		-125		1		1

		-124		0		0

		-123		5		25

		-122		0		0

		-121		-3		9

		-120		0		0

		-119		1		1

		-118		0		0

		-117		1		1

		-116		0		0

		-115		5		25

		-114		0		0

		-113		-3		9

		-112		0		0

		-111		1		1

		-110		0		0

		-109		9		81

		-108		0		0

		-107		13		169

		-106		0		0

		-105		-3		9

		-104		0		0

		-103		1		1

		-102		0		0

		-101		-7		49

		-100		0		0

		-99		-3		9

		-98		0		0

		-97		-3		9

		-96		0		0

		-95		1		1

		-94		0		0

		-93		1		1

		-92		0		0

		-91		13		169

		-90		0		0

		-89		-11		121

		-88		0		0

		-87		-7		49

		-86		0		0

		-85		9		81

		-84		0		0

		-83		5		25

		-82		0		0

		-81		-3		9

		-80		0		0

		-79		1		1

		-78		0		0

		-77		9		81

		-76		0		0

		-75		5		25

		-74		0		0

		-73		5		25

		-72		0		0

		-71		9		81

		-70		0		0

		-69		-15		225

		-68		0		0

		-67		-3		9

		-66		0		0

		-65		-3		9

		-64		0		0

		-63		-1		1

		-62		0		0

		-61		-1		1

		-60		0		0

		-59		-5		25

		-58		0		0

		-57		3		9

		-56		0		0

		-55		7		49

		-54		0		0

		-53		7		49

		-52		0		0

		-51		19		361

		-50		0		0

		-49		-5		25

		-48		0		0

		-47		-9		81

		-46		0		0

		-45		15		225

		-44		0		0

		-43		-5		25

		-42		0		0

		-41		11		121

		-40		0		0

		-39		-1		1

		-38		0		0

		-37		7		49

		-36		0		0

		-35		3		9

		-34		0		0

		-33		3		9

		-32		0		0

		-31		3		9

		-30		0		0

		-29		3		9

		-28		0		0

		-27		7		49

		-26		0		0

		-25		-1		1

		-24		0		0

		-23		3		9

		-22		0		0

		-21		-13		169

		-20		0		0

		-19		-9		81

		-18		0		0

		-17		-1		1

		-16		0		0

		-15		3		9

		-14		0		0

		-13		-5		25

		-12		0		0

		-11		-1		1

		-10		0		0

		-9		-1		1

		-8		0		0

		-7		3		9

		-6		0		0

		-5		-5		25

		-4		0		0

		-3		-1		1

		-2		0		0

		-1		-1		1

		0		128		16384

		1		-1		1

		2		0		0

		3		-1		1

		4		0		0

		5		-5		25

		6		0		0

		7		3		9

		8		0		0

		9		-1		1

		10		0		0

		11		-1		1

		12		0		0

		13		-5		25

		14		0		0

		15		3		9

		16		0		0

		17		-1		1

		18		0		0

		19		-9		81

		20		0		0

		21		-13		169

		22		0		0

		23		3		9

		24		0		0

		25		-1		1

		26		0		0

		27		7		49

		28		0		0

		29		3		9

		30		0		0

		31		3		9

		32		0		0

		33		3		9

		34		0		0

		35		3		9

		36		0		0

		37		7		49

		38		0		0

		39		-1		1

		40		0		0

		41		11		121

		42		0		0

		43		-5		25

		44		0		0

		45		15		225

		46		0		0

		47		-9		81

		48		0		0

		49		-5		25

		50		0		0

		51		19		361

		52		0		0

		53		7		49

		54		0		0

		55		7		49

		56		0		0

		57		3		9

		58		0		0

		59		-5		25

		60		0		0

		61		-1		1

		62		0		0

		63		-1		1

		64		0		0

		65		-3		9

		66		0		0

		67		-3		9

		68		0		0

		69		-15		225

		70		0		0

		71		9		81

		72		0		0

		73		5		25

		74		0		0

		75		5		25

		76		0		0

		77		9		81

		78		0		0

		79		1		1

		80		0		0

		81		-3		9

		82		0		0

		83		5		25

		84		0		0

		85		9		81

		86		0		0

		87		-7		49

		88		0		0

		89		-11		121

		90		0		0

		91		13		169

		92		0		0

		93		1		1

		94		0		0

		95		1		1

		96		0		0

		97		-3		9

		98		0		0

		99		-3		9

		100		0		0

		101		-7		49

		102		0		0

		103		1		1

		104		0		0

		105		-3		9

		106		0		0

		107		13		169

		108		0		0

		109		9		81

		110		0		0

		111		1		1

		112		0		0

		113		-3		9

		114		0		0

		115		5		25

		116		0		0

		117		1		1

		118		0		0

		119		1		1

		120		0		0

		121		-3		9

		122		0		0

		123		5		25

		124		0		0

		125		1		1

		126		0		0

		127		1		1
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0

Total

Es / No (dB)

Detection Error Prob.
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0
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0

0

0



				-12		-11		-10		-9		-8		-7

		tau=0 (ARM Sequence)		0.22324		0.10537		0.03597		0.00732		0.0008		0.0000425

		Total (ARM Sequence)		0.0030264063		0.0021489844		0.00166375		0.0015135937		0.0015623437		0.0017070859

		tau=0 (All 1's Sequence)		0.23117		0.10952		0.03729		0.00823		0.00095

		Total (All 1's Sequence)		0.2146483594		0.2803589062		0.3502402344		0.4180767969		0.4803196875

		tau=0 (CAZAC Sequence)		0.2343		0.11309		0.03999		0.00869		0.00114

		Total (CAZAC Sequence)		0.0529057812		0.0681925		0.0849377344		0.1015728906		0.1171395312
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		0		0		0		0		0		0
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		SNR		-12		-11		-10		-9		-8

		0		0.2343		0.11309		0.03999		0.00869		0.00114

		1		0.00103		0.00104		0.00105		0.00105		0.00103

		2		0.0009		0.0009		0.0009		0.0009		0.0009

		3		0.00099		0.00099		0.00099		0.00102		0.00102

		4		0.7242		0.85781		0.94499		0.98545		0.99775

		5		0.00102		0.001		0.00101		0.00102		0.00105

		6		0.00099		0.00099		0.00099		0.00099		0.00099

		7		0.00084		0.00084		0.00081		0.00081		0.00081

		8		0.68035		0.82277		0.9253		0.97758		0.99582

		9		0.001		0.001		0.001		0.00103		0.00104

		10		0.00104		0.00104		0.00104		0.00104		0.00104

		11		0.00093		0.00092		0.00092		0.00092		0.00091

		12		0.6352		0.78377		0.90034		0.96657		0.99281

		13		0.00098		0.00099		0.001		0.00099		0.00099

		14		0.00089		0.00089		0.00089		0.00089		0.00089

		15		0.00094		0.00095		0.00095		0.00096		0.00097

		16		0.58572		0.73973		0.87014		0.95091		0.98791

		17		0.00089		0.0009		0.0009		0.00091		0.00091

		18		0.00094		0.00094		0.00094		0.00094		0.00094

		19		0.001		0.00101		0.00101		0.00101		0.00101

		20		0.53711		0.69235		0.83345		0.93143		0.98031

		21		0.00101		0.00102		0.00101		0.00101		0.00103

		22		0.0011		0.0011		0.0011		0.0011		0.0011

		23		0.00103		0.00103		0.00103		0.00104		0.00105

		24		0.48779		0.64275		0.79035		0.9047		0.96836

		25		0.00096		0.00096		0.001		0.001		0.00101

		26		0.00096		0.00096		0.00096		0.00096		0.00096

		27		0.00094		0.00095		0.00097		0.00097		0.00098

		28		0.43758		0.58946		0.74454		0.87022		0.95145

		29		0.00112		0.0011		0.00113		0.00114		0.00115

		30		0.00103		0.00103		0.00103		0.00103		0.00103

		31		0.00092		0.00092		0.00091		0.00089		0.00088

		32		0.3879		0.53464		0.69106		0.83106		0.92892

		33		0.00116		0.00116		0.00115		0.00114		0.00114

		34		0.00098		0.00098		0.00098		0.00098		0.00098

		35		0.00094		0.00094		0.00094		0.00094		0.00092

		36		0.33973		0.47775		0.63233		0.78321		0.89881

		37		0.00108		0.00108		0.00108		0.00109		0.00108

		38		0.00093		0.00093		0.00093		0.00093		0.00093

		39		0.00115		0.00114		0.00114		0.00113		0.00113

		40		0.29378		0.42132		0.56995		0.72616		0.85944

		41		0.00109		0.00107		0.00106		0.00103		0.00103

		42		0.00102		0.00102		0.00102		0.00102		0.00102

		43		0.00096		0.00096		0.00099		0.00099		0.001

		44		0.25327		0.36499		0.50818		0.66451		0.80957

		45		0.00097		0.00096		0.00096		0.00098		0.00099

		46		0.00089		0.00089		0.00089		0.00089		0.00089

		47		0.00099		0.00099		0.00098		0.00097		0.00098

		48		0.2146		0.3134		0.44447		0.59656		0.75167

		49		0.00083		0.00083		0.00084		0.00086		0.00085

		50		0.00099		0.00099		0.00099		0.00099		0.00099

		51		0.00097		0.00099		0.001		0.001		0.001

		52		0.17957		0.26465		0.38314		0.5265		0.68435

		53		0.00089		0.00088		0.00087		0.00088		0.00087

		54		0.00091		0.00091		0.00091		0.00091		0.00091

		55		0.00095		0.00097		0.00097		0.00098		0.00096

		56		0.14945		0.22181		0.32354		0.45674		0.61097

		57		0.00088		0.00088		0.00088		0.00091		0.00088

		58		0.00085		0.00085		0.00085		0.00085		0.00085

		59		0.00095		0.00095		0.00096		0.00098		0.00097

		60		0.12102		0.18274		0.26986		0.38751		0.53198

		61		0.00099		0.00098		0.00098		0.00095		0.00097

		62		0.00086		0.00086		0.00086		0.00086		0.00086

		63		0.00096		0.00095		0.00094		0.00094		0.00093

		64		0.09698		0.14657		0.21895		0.32023		0.45333

		65		0.00097		0.00098		0.00098		0.00097		0.001

		66		0.00089		0.00089		0.00089		0.00089		0.00089

		67		0.00093		0.00094		0.00092		0.00092		0.00094

		68		0.07712		0.11657		0.17488		0.2595		0.3744

		69		0.00113		0.00114		0.00113		0.00113		0.0011

		70		0.00103		0.00103		0.00103		0.00103		0.00103

		71		0.00094		0.00095		0.00092		0.00092		0.00092

		72		0.05999		0.09088		0.13735		0.20574		0.30109

		73		0.00102		0.00102		0.00103		0.00103		0.00104

		74		0.00112		0.00112		0.00112		0.00112		0.00112

		75		0.00101		0.00102		0.00101		0.00101		0.00101

		76		0.04692		0.06945		0.10426		0.15806		0.23614

		77		0.00115		0.00115		0.00117		0.00116		0.00116

		78		0.00101		0.00101		0.00101		0.00101		0.00101

		79		0.00118		0.00118		0.00119		0.00119		0.00123

		80		0.0359		0.05263		0.07903		0.11957		0.17924

		81		0.0011		0.0011		0.00108		0.00107		0.00106

		82		0.00099		0.00099		0.00099		0.00099		0.00099

		83		0.00123		0.00121		0.0012		0.00118		0.0012

		84		0.02686		0.0389		0.0577		0.08734		0.13179

		85		0.00101		0.00101		0.00099		0.00101		0.00101

		86		0.00103		0.00103		0.00103		0.00103		0.00103

		87		0.00108		0.0011		0.00108		0.00107		0.00106

		88		0.02057		0.02869		0.04204		0.06223		0.09415

		89		0.00108		0.0011		0.00112		0.00112		0.00111

		90		0.00104		0.00104		0.00104		0.00104		0.00104

		91		0.00112		0.00111		0.0011		0.00112		0.00112

		92		0.01484		0.02071		0.02984		0.04335		0.06462

		93		0.00114		0.00112		0.00111		0.00111		0.00112

		94		0.00104		0.00104		0.00104		0.00104		0.00104

		95		0.00111		0.00112		0.00116		0.00114		0.00114

		96		0.01081		0.01475		0.02092		0.02964		0.04262

		97		0.00111		0.00111		0.00111		0.00113		0.00113

		98		0.00099		0.00099		0.00099		0.00099		0.00099

		99		0.0012		0.00119		0.00119		0.00121		0.00121

		100		0.00788		0.01036		0.01429		0.01979		0.02741

		101		0.00111		0.00111		0.00111		0.0011		0.00111

		102		0.00099		0.00099		0.00099		0.00099		0.00099

		103		0.00111		0.00111		0.00112		0.0011		0.0011

		104		0.00527		0.00694		0.00936		0.01262		0.01741

		105		0.00109		0.00108		0.00109		0.00111		0.00111

		106		0.00097		0.00097		0.00097		0.00097		0.00097

		107		0.00101		0.00101		0.00101		0.001		0.00098

		108		0.00369		0.00471		0.00612		0.00823		0.01093

		109		0.00114		0.00114		0.00113		0.00113		0.00113

		110		0.00092		0.00091		0.00092		0.00092		0.00091

		111		0.00095		0.00094		0.00093		0.00091		0.00091

		112		0.00271		0.00319		0.00378		0.00482		0.00605

		113		0.00094		0.00095		0.00097		0.00096		0.00096

		114		0.00091		0.00091		0.00091		0.00091		0.00091

		115		0.00105		0.00105		0.00102		0.00102		0.00104

		116		0.00196		0.00218		0.00252		0.00281		0.00345

		117		0.00089		0.0009		0.00091		0.00093		0.00092

		118		0.00103		0.00103		0.00103		0.00103		0.00103

		119		0.00107		0.00109		0.00112		0.00112		0.00112

		120		0.00138		0.0015		0.00164		0.00178		0.002

		121		0.00104		0.00103		0.00103		0.00101		0.00101

		122		0.00099		0.00099		0.00099		0.00099		0.00099

		123		0.0011		0.00112		0.00114		0.00114		0.00115

		124		0.00105		0.00108		0.00113		0.00114		0.00124

		125		0.00088		0.0009		0.0009		0.00092		0.00091

		126		0.00098		0.00098		0.00099		0.00099		0.00098

		127		0.00098		0.00097		0.00097		0.00098		0.00098

		Total		0.0529057812		0.0681925		0.0849377344		0.1015728906		0.1171395312
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