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Novel Techniques for Cancellation Carrier Optimization to Suppress the OFDM OOB Spectrum Abhishek Kumar Gupta, Varun Khaitan Department of Electrical Engineering, Indian Institute of Technology Kanpur



Abstract—Cancellation Carriers with controlled amplitude are introduced in an OFDM overlay system to suppress the Out of Band Spectrum (OOB) in the control band. In this paper we have compared the standard optimization algorithms to suppress the peak of OOB spectrum. We have also investigated the peak reduction using the Constrained Particle Swarm Optimization Algorithm. PSO is a search technique based on the swarm intelligence. Performance comparisons of this proposed PSO technique have been conducted. Index Terms—Cancellation Carriers, OFDM, Constrained Particle Swarm Optimization



I. I NTRODUCTION RTHOGONAL frequency division multiplexing (OFDM) has received great interest in the last several decades for its ability to transmit at high data rates by utilizing a number of orthogonally-spaced frequency bands that are modulated by many slower data streams. The division of the available spectrum into a number of orthogonal bands makes the transmission system robust to multipath channel fading. The popularity of OFDM lies in its use in an overlay system where it can utilize the open frequency gaps by filling with subcarriers Which lead to the suppression of spectrum peaks of these subcarriers on the authorized main band[1]. A lot of work has been done to suppress this OOB radiation. Brandes et al proposed an active scheme where a few subcarriers with controlled optimized amplitudes can be placed immediate outside the subcarrier band in a manner to suppress the spectrum in the frequency bands corresponding to authorised channel[2][3]. Different Algorithms have been proposed to determine the optimal values of the complex amplitudes of the CCs to minimize the OOB spectrum. [4] Some of the commonly used algorithms are MMSE, min-max and WMMSE by Newton linear search method. The problems with these linear search methods is that they sometimes get stuck at local minimas. Solution is to use a generation based heuristic search method. We have proposed a heuristic search Particle Swarm Optimization algorithms with constraints. We have also compared the simulation results for these algorithms.



II. S YSTEM M ODEL We consider an overlay system based on OFDM. We suppose that one OFDM data symbol has length To , consists of contiguous N subcarriers and 2M CCs numbered from 1 to 2 ∗ M , and is sent over a channel together with a cyclic prefix (CP) of length TG as a guard interval.[6] The subcarrier spacing is then 1/T o. CCs from 1 to M and from M+1 to 2M are contiguously placed immediately below and above the data carriers, respectively, as shown in Fig 1. Let X(f ) be the spectrum of the data subcarriers and let Cm (f ) and gm be, respectively, the spectrum of the mth CC and the assigned amplitude. Then, the overall spectrum, at frequency f of the overlay signal can be given by
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S(f ) = X(f ) +



2M X



gm Cm (f )



(1)
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The spectrum is to be controlled in the band outside the subcarrier bands known as control bands of the overlay signal. Each control band is assumed to have a width corresponding to K times the spacing of subcarriers. All the spectral arrangements are shown in Fig 1. Frequency response S(f) 0.3
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The spectrum of X(f ) is determined by the data vector x = [x1 , x2 , ...xN ] by the following expression X(f ) =



N X



xm δ(f − Fm )
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where Fm are the M th subcarrier frequency.



(2)
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The output signal is windowed using a raised cosine windowing with roll-off parameter β. Overall spectrum now can be written as



S(f ) =



N X



xm h(f − Fm ) +



2∗M X



gm h(f − CFm )



(3) max |S(f )| = max |S(f )
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f ∈CB



where cos(πβf /F0 ) h(f ) = sinc(f /F0 ) 1 − 4f 2 β 2 /F02



(4)



is the corresponding window function. III. S TANDARD C RITERION A ND A LGORITHMS C ANCELLATION C ARRIER O PTIMIZATION
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The optimization problem discussed here is a constrained problem. Let the controlled CC’s amplitudes be given by vector g = [g1 g2 ...g2M ]. The spectrum S(F ) is a function of this g vector. We have to minimise the spectrum S(f ) over g with the constraint that the total power is less than some predefined limit α or in other words ||g||2 ≤ α. The resultant frequency response after inserting these controlled CCs is shown in Fig 2.
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C. WMMSE Optimization Although the Min-Max optimization gives better results than MMSE, it is very complex due to its non-convex nature. But we can easily see that the peaks of the spectrum are very less for the frequency far away from data subcarrier band. So we can try to minimise the weighted norm of the Spectrum Defined by Z 2 |S(f )w(f )|2 df (7) ||S(f )||w = f ∈CB
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under the constraint ||g|| ≤ α. where weighing function w(f ) is given by e−τ |f −fL | e−τ |f −fH |



f ≤ fL f ≥ fH



(8)



This can be solved by using any linear search method for a defined error tolerance.
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(6)



under the constraint ||g||2 ≤ α. This can be solved by using any search method for a defined error tolerance.



w(f ) = {



Frequency response S(f)



−0.05



B. Min-Max Optimization Since our main concern is to minimise the peak in the control band, Min-Max Optimization is the direct approach. In this method, we try to minimise the highest peak of the OOB spectrum in control bands which is given by



IV. A PPLICATION OF PARTICLE S WARM O PTIMIZATION Since the above linear search methods can get stuck at local minimas, new heuristic search algorithms like genetic algorithm have been proposed.[8][13] Particle Swarm Optimization is an algorithm developed by Kennedy and Eberhart that simulates the social behaviours of bees and the methods by which they find roosting places, food sources, or other suitable habitat. It can be viewed as swarm intelligence based multi-agent heuristic search method where potential solutions are coded as particles. [14]The algorithm contains a recursive iteration loop (generations) and can be described by the following flowchart:



Frequency response using Controlled CC



The widely used algorithms which have been proposed for this problem are following: A. MMSE Optimization In MMSE approach, we try to minimise the norm of the OOB spectrum in control bands which is given by ||S(f )||2 =



Z



|S(f )|2 df



(5)



f ∈CB



under the constraint ||g||2 ≤ α. This can be solved by using Newton’s linear gradient based search method for a defined error tolerance.



A. Algorithm • At first the swarm is initialised with N number of particles where each particle represents a d dimensional solution • We define the fitness of any particle by the goodness of the solution. • We define two Best values for the swarm– Global Best- which is best fitness particle – Particle Best- which is the particle corresponding to best fitness ever achieved by a particle • Now we generate randomized particle velocities and update each particle with new position according to the following equations Vn = wVn +C1 rand(P best−Xn )+C2 rand(Gbest−Xn ) (9)
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Control band’s width has been taken to be 5 times the frequency spacing of data subcarriers. All the problems have been simulated using MATLAB. Individual simualtion and results are explained in next sections: A. MMSE We have used standard newton linear gradient based search for the MMSE optimization. Error level has been taken to be 1 × 10−15. The initial g vector is taken to be zero. The results which we get are summarized in the following table I and Fig 4. 45
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PSO Algorithm flowchart Fig. 4.
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Simulation Results for MMSE
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TABLE I R ESULT USING MMSE



Now Gbest and each particle’s Pbest values are calculated and updated. The steps are repeated till we meet the termination condition which can be a limit over the number of iterations.



B. Application Pragai et all [13] have investigated the above problem using genetic algorithms. We propose to solve the optimization problem using Constrained PSO. 1) Initialization: Each particle is a candidate g vector with 2M dimension. 2) Fitness Function: In a minimization problem, fitness function should be inverse or negative of the Objective function. Since it is a constrained optimization, we have to use some penalty for the particles which go outside the feasible region.[10] [11] We have defined the fitness of a particle as f itness = −F = − max (|S(f )|CB ) − P (g)
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B. MinMax We have used standard newton linear search for the MMSE optimization. Error level has been taken to be 1 × 10−15. The initial g vector is taken to be zero. The results which we get are summarized in the following table II and Fig 5. 50
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P (g) = λ max(||g||2 − α, 0)
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where penalty P is given by (12)
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and λ is penalty factor. 25
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For overall system model, we have taken an overlay system with N=28 sub-datacarriers and raised cosine windowing with β = 0.1. Each subcarrier has been taken to be of unit power. We have used M=3 for inserting CC with same frequency spacing.
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TABLE II R ESULT USING M IN M AX



TABLE III R ESULT USING WMMSE
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Supression using PSO 23.6



C. WMMSE We have used standard newton linear gradient based search for the MMSE optimization. Error level has been taken to be 1 × 10−15. The intial g vector is taken to be zero. To calculate the optimum value of τ we have run simulation for different alpha and tau(Fig-6).
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VI. C OMPARISON All the methods are compared in Fig 9.



Relation between alpha and tau 60



From the figure, it is observed that for all alpha values τ = 0.02 is the optimal value. The results which we get for this value of τ are summarized in the following table III and Fig 7.
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D. PSO



It is obvious that MinMax optimization achieves the best result of all of the methods. But a very less complex WMMSE achieves results close to complex min-max optimization. The computation time in WMMSE time is significantly smaller than that of Min-Max Optimization. We can see that PSO achieves better results for lower values of alpha which indicates that PSO can be a future candidate for solving such problems with large number of variables.



We have taken a swarm with 400 particles with maximum number of iteration to be 2000. The initial g vector is taken to be zero. The penalty factor is taken to be 0.02 and C1 = C2 = 1.4. Time and functional complexity is also analysed and presented in the following table IV anf Fig 8:



VII. C ONCLUSION In this paper, Particle Swarm Optimization has been implemented and compared with other existing techniques. Although PSO is more complex and gives poor performance for
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TABLE IV R ESULT USING PSO alpha



Suppression(dB)



CPUtime



iterations



1.0000 0.5000 0.2000 0.0500



23.28 22.90 22.69 21.83



1669.4 4710.9 3907.2 4287.5



23 32 31 54



high α, PSO has been found to be achieve better results for low values of α. Moreover being a heuristic search method, it does not fall into local minimas. For other complex frequency response(S(f)) functions or large number of cancellation carriers, PSO may prove to be a better solution for optimization. R EFERENCES [1] J Mitola, “Cognitive radio for flexible moblie multimedia communications,” IEEE International Workshop on Mobile Multimedia Communications, San Diego, CA, USA, November 1999, pp. 3-10. [2] T. Weiss and F. Jondral,, “Spectrum pooling: an innovative strategy for the enhancement of spectrum efficiency,” IEEE Comun. Mag., vol. 42, pp. S8-S14, Mar. 2004. [3] S. Brandes, I. Cosovic, and M. Schnell, “Sidelobe suppression in OFDM systems by insertion of cancellation carriers,” Proc. 62nd IEEE Veh. Technol. Conf. - Fall, vol. 1, pp. 152-156, Sept. 2005. [4] Sinja Brandes, Ivan Cosovic, and Michael Schnell, “Reduction of Out-ofBand Radiation in OFDM Based Overlay Systems ,” Proc. IEEE DySPAN 2005, pp. 662-665. [5] I. Cosovic, S. Brandes, and M. Schnell, “Subcarrier weighting: A method for sidelobe suppression in OFDM systems ,” IEEE Commn. Letters, vol. 10, No.I. 6, June 2006. [6] Takayuki Matsuura, Yasutaka Iida, Chenggao Han and Takeshi Hashimoto, “Improved Algorithms for Cancellation Carrier Optimization to Suppress the OFDM OOB Spectrum,” IEEE Commn. Letters, vol. 13, No. 2, pp. 112-114. [7] K. Panta and J. Armstrong, “Spectral Analysis of OFDM Signals and its Improvement by Polynomial Cancellation Coding,” IEEE Trans. on Consumer Electronics, vol. 49, no. 4, Nov. 2003, pp. 939-943. [8] David E. Goldberg, “ Genetic Algorithms in Search, Optimization and Machine Learning, ” Addison-Wesley Longman Publishing Co., Inc., New York, USA, 1989. [9] J. Kennedy, and R. Eberhart, “Particle swarm optimization, ” Proc. of the IEEE Int. Conf. on Neural Networks, Piscataway, NJ, pp. 1942-1948, 1995. [10] J. Thakshila Wimalajeewa,Sudhrman K. Jayaweera, “PSo for constrained optimization: Optimal Power Scheduling for Correlated Data Fusion in Wireless Sensor Networks, ” 18th Annual IEEE Interanation Symposium on Personal, Indoor and Mobile Radion Communication, [11] J. Chukiat Worasucheep, “Solving Constrained Engineering Optimization Problems by the Constrained PSO-DD, ” Proceedings of ECTICON,pp 5-8, 2008 [12] J. K. Deb, “An efficient constraint handling method for genetic algorithms, ” Computer Methods in Applied Mechanics and Engineering,pp 311-338, 2000 [13] Zhou Yuan, S Pagadarai, A M Wyglinski, “Cancellation Carrier Technique using genetic Algorithm for OFDM Sidelobe Supression ” IEEE Trans on Wireless Communication, 2008 [14] Arpit Gupta, Abhishek Kr Gupta, Cosmin Bocaniala, VVSS Sastry “Avoidane of threat Zone by UAV for Automatic Navigation ” IEEE Annual conference on Automation ,Control and Exhibition - INDICON, 2008



























[image: Cancellation Information.pdf]
Cancellation Information.pdf












[image: On Cancellation]
On Cancellation












[image: Novel Techniques for Automorphism Group Computation]
Novel Techniques for Automorphism Group Computation












[image: On Cancellation]
On Cancellation












[image: Swim Lesson Cancellation Policy.pdf]
Swim Lesson Cancellation Policy.pdf












[image: Standard operating procedure for amendment, cancellation, waiver or ...]
Standard operating procedure for amendment, cancellation, waiver or ...












[image: Untitled - Carrier Dome]
Untitled - Carrier Dome












[image: Siyona-Cancellation-Policy.pdf]
Siyona-Cancellation-Policy.pdf












[image: Improved Successive Interference Cancellation for DS ...]
Improved Successive Interference Cancellation for DS ...












[image: Notice of Cancellation for Aug 22 17 CC Meeting_signed.pdf  ...]
Notice of Cancellation for Aug 22 17 CC Meeting_signed.pdf ...












[image: Tank Carrier Services.pdf]
Tank Carrier Services.pdf












[image: Single Carrier FDMA]
Single Carrier FDMA












[image: Carrier Ethernet Architecture.pdf]
Carrier Ethernet Architecture.pdf












[image: Tank Carrier Services.pdf]
Tank Carrier Services.pdf












[image: Cancellation of Additional Degree.pdf]
Cancellation of Additional Degree.pdf












[image: Carrier Ethernet Architecture.pdf]
Carrier Ethernet Architecture.pdf












[image: Combined container and carrier wristband]
Combined container and carrier wristband












[image: Download EPUB MEF-CECP Study Guide for Carrier ...]
Download EPUB MEF-CECP Study Guide for Carrier ...












[image: Queue-based Sub-carrier Grouping For Feedback ...]
Queue-based Sub-carrier Grouping For Feedback ...












[image: Robust M-PSK Phase Detectors for Carrier ...]
Robust M-PSK Phase Detectors for Carrier ...












[image: Cancellation of Double Major.pdf]
Cancellation of Double Major.pdf















Novel Techniques for Cancellation Carrier ...






Novel Techniques for Cancellation Carrier. Optimization ... (OFDM) has received great interest in the last several ... A lot of work has been done to suppress this OOB ra- ..... tions,â€� IEEE International Workshop on Mobile Multimedia Communi-. 






 Download PDF 



















 147KB Sizes
 1 Downloads
 306 Views








 Report























Recommend Documents







[image: alt]





Cancellation Information.pdf 

Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Cancellation Information.pdf. Cancellation Information.pdf. Open.














[image: alt]





On Cancellation 

Football analogy. â€¢ In American football, the referees allow play to continue even after the defensive team has committed a penalty. â€¢ Suppose this happens and the defense tackles the quarterback inside the end zone. â€¢ Normally this would count














[image: alt]





Novel Techniques for Automorphism Group Computation 

This is also reflected in a reduction of the running time, which is substantial .... time, the execution time of conauto-2.03 does not become superpolynomial. Fur-.














[image: alt]





On Cancellation 

declarative that-clauses ? answer-hood conditions word-to-word interrogative whether- and wh-clauses ! fulfillment conditions world-to-word imperative infinitive clauses. Classificatory picture of propositional content. â€¢ Acts of predicating/asking














[image: alt]





Swim Lesson Cancellation Policy.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Swim Lesson ...














[image: alt]





Standard operating procedure for amendment, cancellation, waiver or ... 

The purpose of this SOP is to establish a single cross-agency procedure for the correct application of. Article 62 of the ... SOP updated to reflect new organisational structure and new/revised corporate control documents. 5. ... Sound financial mana














[image: alt]





Untitled - Carrier Dome 

PROHIBITED ITEMS. SCOLA. BEER. DOTATO. IL ET. Alcoholic Beverages. Coolers. Including small soft sided. Coolers. Open Bottled. Water. Food or Beverage.














[image: alt]





Siyona-Cancellation-Policy.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Main menu.














[image: alt]





Improved Successive Interference Cancellation for DS ... 

(ISI) suppression for constant modulus signals. The ap- ... mTb) is the data signal, where bk(m) is a binary se- ... The estimate of kth user data is taken as b k(m) = ...














[image: alt]





Notice of Cancellation for Aug 22 17 CC Meeting_signed.pdf ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Notice of ...














[image: alt]





Tank Carrier Services.pdf 

licensed benefits counselor by phone 1-855-447-4726 ext. 4435. â—‹ Aflac deductions stopping June 30th. If you wish to keep these plans on your own. outside of ...














[image: alt]





Single Carrier FDMA 

May 18, 2008 - Uplink Resource Scheduling in SC-FDMA Systems. Overview of ...... Two types of subcarrier mapping, distributed and localized, give system ...














[image: alt]





Carrier Ethernet Architecture.pdf 

Page 3 of 25. 3. Sources: The Economist, Cisco Visual Networking Index (VNI) Global Data Traffic Forecast, 2012â€“2017, Machina. Strong Growth in Many Different Facets Pressures Profitability. 2012 Created More. Information than the past. 5000 years.














[image: alt]





Tank Carrier Services.pdf 

Page 3 of 4. Tank Carrier Services.pdf. Tank Carrier Services.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying Tank Carrier Services.pdf. Page 1 of ...














[image: alt]





Cancellation of Additional Degree.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Cancellation of ...














[image: alt]





Carrier Ethernet Architecture.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Carrier Ethernet Architecture.pdf. Carrier Ethernet Architecture.pdf. Open. Extract. Open with. Sign In. Mai














[image: alt]





Combined container and carrier wristband 

Mar 29, 1989 - Assistant Examiner-C. Tuttle. Attorney, Agent, or Firm~Nil1es & Ni11es. [57]. CLAIM. The ornamental design for a combined container and a.














[image: alt]





Download EPUB MEF-CECP Study Guide for Carrier ... 

Introduction to Carrier Ethernet: A foundation for MEF-CECP training · MPLS in the SDN Era: Interoperable Scenarios to Make Networks Scale to New Services.














[image: alt]





Queue-based Sub-carrier Grouping For Feedback ... 

Hybrid schemes have been considered that combine sub-carrier grouping and channel thresholing. Here, the CSI is reported for the group if its quality exceeds a pre- specified threshold [6]â€“[8]. Jorsweick et al. [10] consider an uplink MIMO-OFDM sys














[image: alt]





Robust M-PSK Phase Detectors for Carrier ... 

[15-22]) systems, which remove the carrier phase error using. Paper approved by C. ... gain detector during tracking, which allows the carrier PLL to maintain ... from IEEE Xplore. Restrictions apply. ...... Princeton, NJ, Mar. 2006. [47] Y. Linn, â€














[image: alt]





Cancellation of Double Major.pdf 

Cancellation of Double Major.pdf. Cancellation of Double Major.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying Cancellation of Double Major.pdf.


























×
Report Novel Techniques for Cancellation Carrier ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















