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ABSTARCT: In this paper, the performance of selection diversity and switched diversity is studied. In
this paper we use the channel parameter to maximize the sum rate. A user qualifies as an acceptable user
and is selected by the base station when the reported channel quality is above a predefined switching
threshold. The comparison between selection diversity and switched diversity shown by graphsin terms
of fairness index, and sum rate. Numerical results shows the flexibility of threshold selection, where a
potentially different threshold can be used for each user, the proposed scheme provides the maximum
value of fairnessin switched diversity. The fairness of selection diversity is always maximum and equal to
one almost. In addition, it is argued that the proposed multiuser access schemes can be quite attractive
also from a fair ness per spective. The feedback can also increased by using the locally connective method.

K eywor ds: Multiuser scheduling, switched multiuser access and selection multiuser access.

1. INTRODUCTION

Multiuser diversity is one of the key enabling teclogies that allow schedulers to achieve high esyst
performance [1]. Unlike the long-established betiedit fading effects of wireless channels have gatiee
impact on the performance of the systems, fadirgeils can actually be used to obtain multiusesrdity and
thus even help greatly improve the overall systarigpmance in a multiuser environment when usedh wit
proper scheduler [2]. Adding performance gain baseadnultiuser diversity, however, is not a simgsk for
schedulers especially when supporting a plethomasefs, since the optimal scheduling algorithm fisrection
of numerous variables, such as available resouuses, channel quality, user priorities, and so®iven the
fact that schedulers often become much more coatplicas the number of users in the system increses
often a practical interest to come up with a lownptexity scheduling algorithm with a reasonabletsys
performancelUsing a sequential search to identify an acceptabkrcan contribute to increase fairness in a
multiuser systensince the sequence in which to probe the userbeanaddifferent from one time-slot to the
next. When independent aidentically distributed channels are assumed, gerswill be competing for the
channel on equal terms. In this case,

On average, aK users will have accessed the channel &ftéme-slots.

2. LITERATURE REVIEW

In past few years, we use opportunistic schedudcttemes to access the channel by a user. In tbhemes
any priority conditions are not provided. The diffiet parameter’'s fairness, centralized optimizatiord
capacity feedback tradeoff are not fully satisfsdto overcome these technical challenges parasréieother
technique named switching scheduling is introdudedhis a particular threshold level is given. Twority
provided to each user depend upon this particalael lof threshold so to provide equal priorityetch user this
multiuser switch diversity scheduling scheme isduddultiuser switched-diversity scheduling schemease
recently proposed in order to overcome the heawdback requirements of conventional opportunistic
scheduling schemes by applying a threshold-bassttibdited, and ordered scheduling mechanism. Thanm
idea behind these schemes is that slight reduatitire prospected multiuser diversity gains is ptafele trade-
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off for great savings in terms of required Chanstate-information feedback messages. We charaetthe
achievable rate region of multiuser switched dilgrsystems and compare it with the rate regiorfullf
feedback multiuser diversity systems. The basiogigple in MUSwiID scheduling schemes is to find any
acceptable user instead of finding the best usengnall. It was suggested in to use a scheduliragesty based
on examining the CSI of the users sequentiallyemstof jointly. Once a good-channel user is foune process
of examining the channel conditions terminates, #nad user is scheduled. The decision whether hiagarel
condition of a specific user is acceptable or s@ssessed by a predefined threshold.

3. SWITCH DIVERSITY

In order to simplify user selection process, [3gwsed a switched multiuser access scheme, whtehascthe
concept of switched diversity in multiple antenfgls[6] to a multiuser scenario by analogously Ik spatial
diversity with multiuser diversity. The basic priple of this scheme is to find any acceptable aseser whose
channel quality is higher than the pre-determir@éshold instead of the best user. In this schéheepase
station probes the users one after another soaosilygle user has an opportunity to send a feeditacke time.
In order for each user to decide whether to sefeg@back or not, a single feedback threshold id tseall the
users. Although selection of the feedback threskmlctucial to the performance of such systemglitfig the
optimal threshold is not very well studied in tliterature. This paper first is revisits the convemal switched
multiuser

Access scheme and describes briefly how to obtenoptimal single feedback threshold. Then we psepm
switched multiuser access scheme with a sequeniesedlback thresholds, where each user may usdeaedif
feedback threshold, and discuss the sequence ahalpfeedback thresholds that maximizes the system
capacity. Since the conventional scheme uses time $aedback threshold for every user but the preghos
scheme can allow a different threshold per usés,g@asy to see that the conventional schemeps@a case of
the proposed scheme. Unlike the conventional scheineee the optimal single feedback threshold igrection
of all the users in the system, the proposed schalioes each feedback threshold in the sequendeeto
optimized based on a subset of users, i.e., thainémg users in the user sequence waiting for dbfaek
transmission opportunity, the proposed

Scheme allows a simple analytical way to calcuésteh feedback threshold in the sequence as shdamiria
this paper.

4. SELECTION DIVERSITY

This type of multiuser selection diversity was $tddfrom a different perspective, namely, the todfibetween
the system throughput and the fairness among diffarsers. It was argued that although the setediiersity
based on the best channel criterion maximizesyse s throughput, it can result in an unfair schieduwof the
system

resources across users. Indeed, with this systeers with the strongest channels on average will @m
monopolizing the resources most of the time. Far thason, proportional fair scheduling that usesodified
selection criterion based on the relative chantrehgth was then proposed to exploit multiuser i while
maintaining fairness among users. The basic idéa fisck the user with the best channel comparetstown
average. A variant of this scheduling algorithm vedso proposed in [4] by taking into consideratitie
tradeoff between the multiuser diversity gain amel mobility of users. The basic idea is to pick tiser with
the best channel compared to its own average. lanaof this scheduling algorithm was also proposefi]
by taking into consideration the tradeoff betweke multiuser diversity gain and the mobility of tseThe
viability of such scheduling schemes largely degendoractice on the number of active users and fagwthe
channel changes. While more users increase thduseidtdiversity gain, the average amount of timehea
individual user is picked to communicate decrea@esthe other hand, if the channel varies too fasgccurate
estimate of the channel strength would be diffiddbwever, the channel fading must be fast enooghat the
average time any user accesses the channel ismlairtg to ensure certain fairness among all users.

5. PROPOSED WORK
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In this purposed work we follow the following prase

1. Firstly, we set the value of signal to noiséorand number of user.

2. Compute the rate threshold for each user & tmmpute the rate of all the users based on thalsigmoise
ration of system.

3. Schedule the user whose rate is greater thathtéghold rate & also schedule the user whosdsadgss than
the threshold rate.

4. Obtain the sum rate of all the users whose vialggeater than threshold value & also obtainsiine rate of
all the users whose value is less than the thrdstaile.

5. In last step add both the sum rates to achlevsum achievable rate.

Set the values of desired no. of
nsers & SNR

A4 l

Compute the rate Compute the rate
threshold for each of all users based
user on SNR of svstem

| |

Schedule the users
whose rate is greater
than threshold rate

Schedule the users
whose rate is less
than threshold rate

h

Obtain the sum rate

Obtain the sum rate

of schedule users

|

h 4 h 4

Add rate to obtain the
sum achievable rate

of schedule users

Fig.1 Flow Chart for scheme

The vector of signals received by uket timet can be given by

yk(t) = Hks(t) + nk(t) (1) 1)
wheres(t) is the NTx 1 vector of signals sent by the B(t) is an NRx 1 vector of additive white complex
Gaussian noise experienced by user k (k = 1, K), andHk is the NR x NTchannel matrix between the BS
and usek for the current time slot. The covariance matrixhe noise i$2N INR, wherelNRis the NR x NR
identity matrix. Each MS channel encountgash loss, lognormal shadow fading, and multipattifg. Wealso
assume that the fading coefficients at the receawdennas are spatially uncorrelated. The chanaélixik
between the BS and user k (k =1, . . ., K) fahetiame slot can be calculated as

Hj, = 1/SNRy I/ D) Pei. x 105/10 x Gy
)

where SNRO is the median SNR,iskthe distance between the BS and usér is, the cell radius (Il D), BPL

is the path loss exponent, Sk is a real Gaussi@tor variable with zero mean and a variance2s, and the

elements of NR x NTmatrix Gk are independent identically distributed complex §#n random variables

with zero mean and unit variance and representdifhddistributed multipath fading. Note thatitkthe current

time slot is correlated to lik the previous time slot because of the systemiliboblf the scheduler assigns the
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transmit antenna (n=1, ..., NT) tousek (k= 1, . .., K in the current time slot (for simplicity, we sthat
channeh is assigned to usdj, then the SINR at us&rfor data transmitted on that channel can be given b

Tk

_ kaHk]nn‘?
TR e T " p— -
(Ui'/PTh\*szlﬂ Hﬂ' k]nm‘ )+Z;:1!;1 ‘m,.—’_n.H“Ika‘L?m |2

(3)
where PT is the total transmitted signal power, \fdis the MMSE receive weight matrix. The weight matri
Wk in (3) is given as

Wi = (HEH, + (03 Np/Pr) Iy, ) HE “

where Hdenotes the conjugate transpose, Iail is the NT x NTidentity matrix.

6. NUMERICAL RESULTS

By using these above equations, we calculate theserical results. We use two performance measaresr
comparisons:

()The sum achievable rate in the network.

(i)The degree of fairness (DOF) among the users.

We opt in this work to use the well-known Jain’sriass index

®)
wherexi is a user-related metric. In our numerical examplesised two metrics foxi:
» Resource sharing fairnesgis selected to be the expected channel accessARtio
 Multiuser diversity gains fairness: we proposeftiilowing metric as well for the fairness measure.
whereRiis the achievable rate of useaccording to the applied scheduling scheme.

R
|_'I|xl r fR_'{F’)d?‘ 1

Ei =

(6)
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Fairness Measure (Jain Index)
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Fig.1 Fairness measure by applying Jain’s indeiti{ (i = ARi) the average channel access ratio. The usersRateigh block-fading
channels with average SNR distributed. The redurdtar line indicates the selection diversity &éktolour star line indicates the switch
diversity.
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Fig. 2. Sum achievable rate comparison betweersetextion diversity system and the switched ditersystem as a function of the
number of users for maximum sum rate scheduling praportional fairness scheduling .The red salid Indicates the switch diversity &

the red dasheline indicates the selection diversity.

7. CONCLUSION

In this paper, we studied the performance of thétinser selection diversity and multiuser switctdidersity

schemes. In order to maximize the sum capacithefrietwork, we should always schedule the user thigh
best instantaneous channel quality. It was argo@daithough the selection diversity based on #st bhannel
criterion maximizes the system throughput. By udimg channel parameter which we used in this paper,
fairness value of switched diversity schemes isoatnequal to one. The first graph showed the nuakresult
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between number of users and degree of fairness.débece of fairness using the Jain index formulae T
second graph showed the result between numbeeds &ssum rate.
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