
International Journal of Computer Applications (0975 – 8887) 

Volume 169 – No.8, July 2017 

40 

Multiband UWB Performance Analysis for LOS 

and NLOS Channels 

 
E. Govinda 

Electronics & Communication Engineering 
Research scholar 

Srilatha Indira Dutt Vemuri, PhD 
Electronics & Communication Engineering 

Associate Professor

 
        

ABSTRACT 
MB-OFDM UWB correspondence innovation utilizes 

orthogonal UWB pulse succession and different sub-channels 

with attaining dependable secondary information rate 

transmission and ghastly effectiveness.The framework 

execution is being broke down in the multipath blurring 

channel, utilizing S-V channel model. The spot slip rate is 

assessed in LOS & NLOS channels. The utilization of fixed 

point reproduction stage will be constructed as stated by MB-

OFDM plan suggested eventually, Tom's perusing MB-

OFDM collusion and the recompense plan may be in view of 

stage payment. The LOS and NLOS channels will be 

processed with effective Viterbi decoding technique proposed 

for communication systems. This model ensures considerable 

Performance in Channel receiver. 
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1. INTRODUCTION 
The ever-developing interest in higher personal satisfaction 

networking also quicker substance conveyance the place we 

work, live, and assume drives the mission for higher 

information rates on correspondence networks. With help this 

request to limit in the remote individual region system 

(WPAN) space, the IEEE 802. 15. 3a undertaking one 

assembly need set out with defining a secondary information 

rate exchange physical layer for IEEE 802. 15. 3, those 

present helters skelter information rate WPAN standard. The 

IEEE 802. 15. 3a assignment aggregation will be right now in 

the transform for reviewing proposals exhibited by an 

assortment of organizations. Constantly on of the current 

suggested physical layers utilize ultimo wideband (UWB) 

correspondence. 

Multiband-OFDM (MB-OFDM) [1] will be a standout 

amongst the guaranteeing hopefuls to PHY layer from 

claiming short-go secondary data-rate UWB correspondences. 

It combines orthogonal recurrence division Multiplexing 

(OFDM) for the over multi-band approach empowering UWB 

transmission on inheriting every last one of the quality of 

OFDM strategy which needs now been turned out to remote 

interchanges (ADSL, DVB, 802. 11, 802. 16, and so forth.). 

For these motivations, MB-OFDM might have been suggested 

Likewise those PHY layer innovations to UWB 

correspondence Likewise and only IEEE 802. 15. 3a 

Institutionalization methodology for remote personal zone 

system (WPAN) correspondences. 

 

Figure 1: UWB Spectrum Division into Band Groups and 

sub-bands 

In this paper, segment1gives that presentation of the topic, 

segment 2 provides for build band usage from claiming MB-

OFDM UWB system, segment 3 examines UWB (IEEE 802. 

15. 3a) channel model. What's more, segment 4 examines 

channel estimation and recompense,section 5 blankets those 

execution Investigation of UWB framework. 

2. BASEBAND IMPLEMENTATION OF 

THE MB-OFDM UWB SYSTEM 
A multi-band OFDM framework [2] isolates Figure 3 

illustrates that transmitter and the collector of the MB-OFDM 

UWB [4] framework. They comprise about two parts: 

baseband Also radio recurrence (RF). The baseband of the 

transmitter comprises a convolutional encoder which serves to 

include designs from claiming excess of the information in 

place with enhancing those SNR to more exact deciphering at 

that recipient. That framework backs five diverse coding 

rates: 1/3, 11/32, 1/2, 5/8, Furthermore 3/4. Puncturing may 

be a methodology to omitting A percentage encoded odds at 

the transmitter and inserting a sham ”zero” metric under the 

accepted arrangement In that collector in the put of the 

omitted odds. The reason for those spots interleave will be 

should give acceptable heartiness against blast errors [3]. That 

touch interleaving works through two stages, an image 

interleaving accompanied toward a tone arm interleaving. A 

bit-interleaved. The fourth piece in the baseband of the UWB 

transmitter is the heavenly body mapped, to which OFDM 

subcarriers need aid adjusted utilizing QPSK regulation. An 

information double grouping may be currently changed over 

under A complex-valued arrangement as stated by Gray-

coded heavenly body mapping. Accessible data transfer 

capacity under more diminutive non-overlapping sub-bands 

such-and-such those transfer speed of a single sub band will 

be at present more amazing over 500MHz (FCC prerequisite 

to An UWB system). The framework is indicated Likewise an 

„UWB-OFDM‟ framework in light OFDM works over a total 

bandwidth, significantly bigger over those transfer speed for 

routine OFDM frameworks. OFDM images are transmitted 

utilizing a standout amongst those sub-bands for A specific 

time-slot. The sub-band Choice In every time-slot may be 

decided Toward a Time-Frequency code (TFC). The TFC will 

be utilized not main will provide recurrence differing qualities 
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in the framework as well as to recognize the middle of 

numerous clients. 

Those recommended UWB system [3] uses five sub band 

aggregations structured with three recurrence groups (called A 

band group) What's more TFC to interleave Also spread 

coded information again three recurrence groups. Four such 

band gatherings for three groups every What's more you quit 

offering on that one band assembly for two groups are 

characterized inside the UWB range masjid (Figure. 1). There 

are also four three-band TFCs and two two-band TFCs, 

which, At joined with those suitable band aggregations 

furnish the proficience should define eighteen differentiate 

legitimate channels alternately autonomous piconets. Gadgets 

operating clinched alongside band one assembly #1 (the three 

most reduced recurrence bands) are chosen for the obligatory 

mode. Figure 2 provides for a sample of a TFC, the place the 

accessible transfer speed of 1. 584GHz (3. 168-4. 752 GHz) 

may be separated under three sub-bands for 528MHz. 

 

Fig.2: Example of Time-Frequency Code in MB-OFDM 

System 

 

Fig.3: MB-OFDM system 

That succession in the arrangement is presently changed over 

to parallel, and the pilots, guards, what’s more nulls are also 

embedded in the OFDM images preceding IFFT may be 

made. Every OFDM image holds 128 subcarriers. The span 

for that OFDM image will be TS = 242. 42 sec. Then 

afterward that, those cyclic prefixes used to kill that is pre-

appended of the OFDM image and the watchman interim used 

to guarantee a smooth birch move between two contiguous 

OFDM images may be appended. The span of the cyclic 

prefix will be the = 60. 61 nsec, equivalently will 32 

subcarriers. The span of the watchman interim will be TG = 

9.47 nsec, equivalently should 5 subcarriers. In the rf 

execution, the indicator will be up sampled and transmitted 

through the UWB radio wire. The baseband of the receiver, 

done general, comprises of comparable obstructs of the 

baseband in the transmitter in any case in the opposite request. 

 

 

Table 1. MB-OFDM UWB System Parameters 

Total Bandwidth 528 MHz 

NSD: Number of Data 

subcarriers 
100 

NDSP: Number of defined 

pilot carriers 
12 

NSUP: Number of undefined 

pilot carriers 
10 

NST: Number of Total 

subcarriers used 
122 (=NSD + NSDP + NSUP) 

Subcarrier frequency spacing 4.125 MHz (528MHz/128) 

TFFT: IFFT/FFT period 242.42ns 

TCP: Cyclic Prefix duration 60.61ns (=32/528 MHz) 

TGI: Guard Interval duration 9.47 ns (=5/528MHz) 

TSYM: Symbol Interval 

Parameter 

312.5 ns (TCP + TFFT + TGI) 

Value 

Data Rates 

53.3, 55, 80, 106.7, 110, 

160, 200, 320, 400, 480 

MBits/Sec 

 

3. UWB CHANNEL MODEL 
The altered Saleh-Valenzuela (S-V) model [5]-[6]-[7] might 

have been received Likewise a reference UWB channel model 

by the IEEE 802. 15. 3. The displaying from claiming UWB 

channels may be in light of that estimation about indoor 

proliferation environment, similarly as those principle 

business provisions will make indoor correspondences. Those 

primary recognizing Characteristics of UWB proliferation 

channel are its greatly multipath-rich profile Also non-

Rayleigh blurring plenty fullness qualities.  

The displaying from claiming UWB proliferation channel 

may be completely in view of the recommended IEEE 802. 

15. 3a standard model. Those S-V multipath models may be 

provided for Eventually Tom's perusing mathematical 

statement  

         hi(t) =                          
   

   
               (1) 

where, 

L = number of clusters; 

Where R: The received OFDM signal vector 

LLTS: known training sequence 

  : estimate channel impulse response 

  : corrected receive OFDM signal vector 

K = number of multipath components (number of rays) in 

the lth cluster; 

α k,l= Multipath gain coefficient of kth ray in lth cluster; 

T l arrival time of the first ray of the lth cluster, , 

τ k,l delay of the kth ray within the lth cluster relative to 

the first path arrival time, Tl; 

Note that by definition, we have τ0,1= 0and we set T0=0. The 

cluster and rays form a Poisson arrival process with 

distributions given by equation 2, equation 3 
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Where 

Λ = cluster arrival rate; 

λ = ray arrival rate 

Table II:  The parameters of proposed model 

Model 

Parameter

s 

CM1 

LOS 

(0-4m) 

CM2 

NLOS 

(0-4m) 

CM3 

NLOS 

(4-10m) 

CM4 

 [1/nsec] 0.0233 0.4 0.0667 0.067 

 [1/nsec] 2.5 0.5 2.1 2.1 

T 7.1 5.5 14.00 24.00 

  [dB] 3.4 3.4 3.4 3.4 

  [dB] 3.4 3.4 3.4 3.4 

  [dB] 3 3 3 3 

 

4. CHANNEL ESTIMATE AND 

COMPENSATION 
Those channel gauge Furthermore payment [8] utilized within 

the reenactment will be talked about here main in light of at 

other parts of the collector are the backward work contrasted 

with transmitter anticipate advanced baseband processing, 

those equalizers utilized within traditional remote frameworks 

would adjust in time area which obliges secondary equipment 

cosset. Channel estimation about OFDM framework meets 

expectations over recurrence area which utilizing gatherer 

What's more straightforward circuits on do the channel assess. 

UWB channel is even recurrence specific channel yet the 

channel drive reaction accepted doesn't progress throughout 

span period. Those essential plans from claiming recurrence 

estimation may be that compared two gained long 

preambingsequence (R0LTS Also R1LTS) with known 

preparing arrangement (LLTS), figuring Contrast from 

claiming plentifulness Also phase, adjust each OFDM images 

in the outline in light of this information. Those transforms 

will be portrayed as. 

      
             

 
                     

  
     
    

                                                 

   
 

 
                                                         

Channel estimation could a chance to be separated into two 

parts: the estimate to sub carrier’s stage What's more force. 

Those force slip cam wood adjust Eventually Tom's perusing 

amend constellation; the period Toward getting RRLTS ‟s 

conjugate unpredictable On understanding for LLTS Besides 

an intricate duplication will adjust channel twisting. In view 

of over analyze, channel evaluate is partitioned into two parts: 

stage slip evaluates what’s more force amend from claiming 

subcarriers.  

Done our simulation, main period payment may be decided on 

our plan abstains from the division with an intricate divisor 

What's more ensures that the extent of the division yield need 

a little changing extend. Those structures about recompense 

are illustrated clinched alongside figure 4. 

 
Fig.4: Phase compensation scheme 

5. V. RESULTS AND ANALYSIS 
As OFDM symbols are transmitted using one of the sub-bands 

in a particular time-slot. The sub-band selection at each time-

slot is determined by a TFC. Here the simulation results are 

carried out for TFC 1 in the band group1which is mandatory 

The band is split into 3 sub-bands each with a band width of 

528MHz and in the spectrogram plot. One can see how the 

time-frequency interleaving is achieved by only using one of 

the 528MHz sub-bands at a time 

 

Fig.5: Number of detect paths 

Figure 5 shows the number of detect paths in multiband 

channel the power spectrum of the baseband equivalent 

received signal over all three sub-bands One might perceive 

how the time-frequency interleaving will be attained 

Eventually Tom's perusing just utilizing a standout amongst 

the 528MHz sub-bands at once 

 

Fig.6: BER v/s S/N for three UWB channels 

The results for BER for different taken S/N ration are taken 

for four UWB channels [in figure 6] We set the channel SNR 

will a Helterskelter esteem (i. E. 60 dB) Also we get two 

scopes from the UWB simulation, to start with those control 

range of the baseband proportional accepted indicator In know 

three sub-bands What's more second, the sign heavenly body 

after channel stage estimation Also compensation Those dc 



International Journal of Computer Applications (0975 – 8887) 

Volume 169 – No.8, July 2017 

43 

invalid in the control range may be starting with the OFDM 

transmission, in any case whatever remains of the range more 

or less takes after those frequency-selective blurring 

trademark of the multipath channel. . 

 

Fig.7: Average attenuation. 

Figure 6 provides for that likelihood for slip as a capacity for 

SNR for different touch rates. Similarly, as expression period 

will be 8 bits, that framework scarcely fill in normally; same 

time saying period expand on 10 bits, the systems BER 

decline notability; that execution of framework is enhanced 

Assuming that we try to higher expression lengths in 10 odds, 

12 odds Also 16 odds. 

Figure 7 shows average attenuation. The expression period for 

advanced baseband will be A noteworthy calculates in 

framework plan and the execution about framework will a 

chance to be influenced Assuming that it not legitimately 

decided. Figure 8 shows the total channel energy. 

 

Figure.8: Total Channel Energy 

6. CONCLUSION 
The work in this paper includes the baseband implementation 

and performance analysis of the MB-OFDM UWB system. 

Since UWB transmission technology is the future technology 

which promises to fulfill the demand of high transmission 

data rates, understanding the architecture and the performance 

of the UWB system are important. The implementation and 

the performance analysis help us to achieve it. The baseband 

implementation of the MB-OFDM UWB system follows the 

standard proposal IEEE 802.15.3a in a straight forward 

manner. The performance of the system is analyzed according 

to IEEE 802.15.3a channel standard, which consists of four 

different channel models for LOS and NLOS conditions. In 

this paper, UWB fixed-point Recreation stage to MB-OFDM 

framework may be constructed, In view of this platform, those 

execution debasement of altered to advanced baseband 

collector and Viterbi decoder may be investigated. The 

consequence for Recreation hint at that for fixed-point 

realization, receiver’s advanced baseband Furthermore Viterbi 

decoder utilization 12 spot could satisfy the prerequisite. 

Through that execution and the execution analysis, we need to 

be acquired a great understanding something like those 

structural engineering and the execution of the MB-OFDM 

UWB framework. As a future scope of this work, 

multiplexing capabilities may be increased by implementing 

additional channels. The high data rates can be achieved by 

developing efficient channel estimation algorithms. The 

existing physical channels may be replaced with human body 

as a part of development of medical image applications.  
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