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ABSTRACT 

A  Dynamic MAC protocol is developed for WCDMA wireless multimedia networks. It uses multiple slots 

per frame allowing multiple users to transmit simultaneously using their own CDMA codes. The 

proposed MAC protocol is based on contention .If there is low contention users can access any slots and 

if there is high level contention the owners of the slots have priority to access slots .If the owners are not 

having any data the non owners can access slots. An adaptive power control algorithm is applied to 

reduce transmission power, interference level, and to maximize system capacity. If the observed traffic is 

high, power will be increased; if traffic is low power will be decreased. By simulation results, we show 

that our proposed MAC protocol achieves 100% throughput under low contention and 90% throughput 

under high contention and also reduces power consumption. 
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1. INTRODUCTION  

Third generation systems (3G) such as Wide band code division Multiple Access are designed 

for wireless multimedia networks. It provides high quality image and video transmission and 

support for a wide range of services with higher rates and with increased network capacity. The 

current trend in wireless network is to provide multiple multimedia traffic class with quality of 

service for more number of users by allocating resource efficiently and reliably. To improve the 

radio resource utilization and to provide users with quality of service requirements a Medium 

Access Control [1] is required. Many MAC protocols are proposed for wireless multimedia 

networks to maximize the throughput and to transmit multiple multimedia traffic classes with 

required quality of service. The basic MAC protocols for traditional communication systems 

are designed for voice communication and are unstable at higher load conditions. Different 

MAC protocols for wireless multimedia network are proposed for congestion control, 

Interference control but there is trade off between the performance metrics of proposed 

protocols. In this paper a Dynamic MAC protocol for wireless multimedia networks is proposed 
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and an adaptive power control algorithm is applied at the beginning of each frame to reduce 

interference. The proposed MAC protocol is based on contention. If there is low contention 

users can access any slots and if there is high level contention the owners of the slots have 

priority to access slots. If the owners are not having any data the non owners can access slots. 

To maximize system capacity and to reduce interference an adaptive power control algorithm is 

used. If the observed traffic is high power is increased, if traffic is low power is decreased. The 

paper is organized as follows: In section II existing works on MAC protocols are discussed. In 

section III Dynamic MAC protocol for wireless multimedia networks is developed. In section 

IV Adaptive power control mechanism is derived for multimedia traffic in WCDMA networks. 

The Dynamic MAC protocol is evaluated through simulations in section V. The paper is 

concluded in section VI. 

2. RELATED WORKS. 

1. Z.Tang and J.J Garcia have proposed a CATA Protocol [2] based on Contention and 

reservation protocols. Each slot is sub divided into five mini slots. The first four mini slots are 

control ones labeled as CMS1, CMS2, CMS3, and CMS4 and are used to secure and reserve 

time slots and the last slot labeled DMS used for transmission of data packets. It is more 

flexible in terms of bandwidth management when compared with allocation protocols. In this 

protocol more slots are used for secure and reservation and it is unstable for certain traffic loads 

and mobility rates. 

2. Lixin Wang and Mounir Hamdi have proposed a Hybrid adaptive MAC protocol (HAMAC) 

[3] based on TDMA, reservation, and contention protocols. It allow the contention  channel to 

transmit data, unlike many other proposals  in which the contention channel is used only for 

reservation  and control signaling. It can efficiently adapt to the traffic the variance in CBR, 

VBR, and ABR traffic due to the mobility of mobile devices. The protocol uses isochronous 

service features of time division multiple access protocol and a new preservation slot technique 

to reduce packet contention overhead for voice and CBR traffic. In this protocol low delay is 

achieved for light traffic load. 

3. I. Chlamtac, and A. Farago have proposed a ADAPT protocol [4] based on channel 

allocation TDMA protocol and contention protocol .Each mobile terminal is assigned a slot in a 

frame considering as owner. In each slot their is sensing interval in which only the slot owner 

may contend for the channel by initiating hand shake  and the other users (non owner) cannot 

transmit data. 

4. Zhijun Wang, Umapathi Mani, and MiaoJu, Hao che have proposed a RAH-MAC [5] 

protocol based on combination of polling and contention MAC protocols .Data transmission 

rate is dynamically adjusted based on the channel condition and it uses variable transmission 

rate. More priority is given to voice traffic but not for other traffic. 

5. Ian F. Akyildiz   has proposed a WISPER protocol [6] based on TDMA and CDMA .Slots 

are filled according to the BER requirements. Here the   protocol is simple to implement in that 

only one power level can be used for each slot rather than several power levels depending on 

the number of traffic classes when congestion occurs, voice packets are the first to be 

sacrificed. 
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6. C. Roobol et al have proposed a RLC/MAC protocol [7].In this protocol slots are filled 

according to load, traffic class and transmission rate .The BER of traffic classes are controlled 

using Power control algorithm .Different transmission formats specified for transmission. 

7. A.Saravan, B.parthasarathy has proposed an Analytical Model MAC Multi protocol [8] 

based on OFDMA, TDMA and CDMA systems. The reservation and polling methods of MAC 

protocols are used to handle both low and high data traffics of the mobile users. In this protocol 

frame is divided into different slots and the slots are transmitted with users CDMA codes. 

8. Rekha Patil and A. Damodaram [9] with objective of reducing call rejection rate and to 

minimise interference have proposed joint scheduling and power control algorithm. The 

algorithm is based on optimum number of users with optimum transmitting power level. The 

set of optimum power levels that could be used by the users for successful transmission are 

determined and are solved the problems in distributed power control algorithm.   

9. Rachod Patachaianand, Kumbesan Sandrasegaran [10] has proposed a new adaptive power 

control algorithm by eliminating limitations in current power control algorithms for UMTS. 

When channel fading changes slowly the proposed algorithm reduces SIR variations and 

capable of tracking quick changes in fast fading channels where other power control algorithms 

to handle.  

10. Rachod Patachaian and Kumbesan Sandrasegaran [11] have proposed a new adaptive power 

control algorithm. The algorithm uses Consecutive TPC Ratio (CTR) to adjust power control 

step sizes. They showed that there is correlation between user mobility and TPC sequences. 

 

EXISTING WORKS ON MAC PROTOCOLS  

Sl.No Algorithm Principle / slots 

assignment  

Advantages Disadvantages 

1. CATA 

PROTOCOL 

Contention and 

reservation protocols 

 

More flexible in terms of  

bandwidth management 

when compared with 

allocation protocols 

1. More slots are used 

for secure and 

reservation. 

2. Un stable for certain 

traffic loads and 

mobility rates. 

2. HAMAC 

PROTOCOL 

1.TDMA, reservation, 

and contention 

protocols 

2. The protocol uses 

isochronous service  

features of time 

division multiple 

access protocol and a 

new preservation slot  

technique to  reduce  

packet contention 

overhead  for voice 

and CBR traffic. 

1. Results in very low 

delay in case of light traffic 

load. 

2.Dynamic bandwidth 

allocation strategy 

3.Eliminates the 

reservation  overhead of 

CBR traffic, which results 

in less contention 

 

RAH-MAC is superior 

than HAMAC  
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3. ADAPT  

PROTOCOL 

 

TDMA protocol and 

contention protocol 

Dynamically manages the 

band width  

 Only slot owners can 

transmit data  in their 

slot others cannot use 

it and channel is not 

efficiently utilized  

4. WISPER 

protocol 

1. Based on TDMA 

and CDMA  

2. Slots are filled 

according to the BER 

requirements. 

3. WISPER is a 

reservation-based 

protocol. 

protocol is simple to 

implement in that only one 

power level can be used for 

each slot rather than 

several power levels 

depending on the number 

of traffic classes 

When congestion 

occurs, voice packets 

are the first to be 

sacrificed. 

 

5. RAH-MAC Combination of 

polling and contention 

MAC  protocols 

Data transmission rate is 

dynamically adjusted based 

on the channel condition 

and it uses variable 

transmission rate 

More priority is given 

to voice traffic but not 

for other traffic. 

6. RLC/MAC According to load, 

traffic class and rate 

 BER  of traffic classes are 

controlled using Power 

control algorithm 

Different transmission 

formats specified for 

transmission 

7. Analytical  

Model MAC  

Multi 

protocol.   

OFDMA,TDMA and 

CDMA systems 

Capacity   of system 

increased  

Results in delay for 

certain traffic 

 Existing  Works on  Power control  

8. cross-layer 

based joint 

scheduling 

and power 

control 

algorithm 

determines the 

optimum set of 

admissible users 

with suitable 

transmitting power 

level 

 

solved the multiple 

access problems in the 

distributed power 

control algorithm 

 The power control 

is not adaptive. 

 

9. Adaptive 

step size 

power 

control with 

TPC 

command 

 The algorithm uses 

Consecutive TPC 

Ratio (CTR) to 

adjust power control 

step sizes. There is 

correlation between 

user mobility and 

TPC sequences. 

 

capable for tracking the 

rapid changes of 

multipath fading by 

utilizing existing TPC 

commands 

The power control is 

not based on the 

data traffic classes 



International Journal of Wireless & Mobile Networks (IJWMN) Vol. 4, No. 1, February 2012 

73 

 

10. New 

Adaptive 

step size 

power 

control for 

UMTS 

When channel 

fading changes 

slowly the proposed 

algorithm reduces 

SIR variations and 

capable  of tracking  

quick changes in fast 

fading channels 

where other power 

control algorithms to 

handle . 

Eliminates the 

drawbacks of 

conventional power 

control 

The power control is 

not based on the 

data traffic classes  

 

3. DYNAMIC MAC PROTOCOL 

3.1 DS-SS (CDMA) Based MAC Scheme 

By multiplying the message signal b(t) by the spreading code c(t),each information bit is 

chopped into a number of small time increments commonly called as chips. Thus transmitted 

signal m(t), may be expressed as: m(t)= c(t). b(t)              (1) 

Which is a wideband signal. The received signal r(t) contains the transmitted signal m(t),noise 

n(t) and  the interference i(t). The interference signal contains Intra cell Interference and Inter 

cell interference )()()().()()()()( tntitbtctntitmtr ++=++=      (2) 

Where, n(t) is Additive White Gaussian Noise (AWGN) in the receiver. The original message 

signal b(t) is recovered from the   received signal r(t) by multiplying received signal  r(t) with 

the code c(t)  used at the  transmitter .Therefore, the demodulated output z(t) at the receiver is 

given by 

)(.)()(.)()(.)(2)(.)()( tntctitctbtctrtctz ++==  (3)  

Since, 1)(2 =tc (the autocorrelation property of the PN code,) 

)(.)()(.)()()( tntctitctbtz ++=                            (4) 

 

3.2WCDMA Scheduling  

In Dynamic MAC protocol data traffic is calculated at each node and the node may be in low 

contention mode or in high contention mode. If the data traffic at a node is greater than 

threshold value DTth  then the node is said to be in high contention mode otherwise the node is 

said to be in low contention mode. In low contention mode any node can transmit data in any 

slot .In high contention mode the slots are reserved for certain traffic classes and the users who 

reserved the slots are called as owners .In high contention mode owners of current slots are 

allowed to contend for the channel, if owner does not have data the non owners are allowed to 

compete the channel according to priority of traffic classes. In both cases real time traffic is 

given more priority than non real time traffic.  
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                                      Where,     REQ- Request, REP-Response 

                                                         Fig1: MAC frame 

                            The time is divided into fixed size frames in the proposed protocol. A frame 

has N time slots and two special slots the Request (REQ) and the Reply (REP) slots which are 

separated into mini slots. The mini slots of REQ are used in the uplink for transmission request 

by the users and mini slots of REP are utilized in the downlink. The REP mini slots are 

modified to a matrix of CDMA codes and data slots as in fig1.The data slot and CDMA for a 

user are assigned by a scheduling algorithm and this data is send to the user as a REP signal by 

the Base Station (BS). 

A REQ signal along with some control information’s is send to BS by the user which is ready 

for transmission. The scheduling algorithm of BS enables the user to get a REP signal about the 

data slots and CDMA codes. Enabling the user to transmit the data together with the processing 

of the requests of the nodes and the scheduling is done with the help of the REP signal. In our 

dynamic work, each terminal transmits at the time slots during which it is allowed to transmit 

using its own code sequences. 

The REP is divided into mini slots, each holding information of the corresponding data slot in 

the next frame. Each mini slot is further divided into grid, where grid is equal to the maximum 

number of nodes that can transmit data simultaneously in a data slot. Each of these grids is 

initialized with a code which the scheduler allocates to the node which succeeded in getting a 

reservation for that slot.  

 

3.3. Analytical Model. 

While describing the access system we take only one mobile cell into account in which there 

are M active nodes(or users) that generates messages to be transmitted to another node where 

the base station controls all the nodes within the cell. Two kinds of links are possible in this 

model.  

   1. Uplink: this demonstrates data transmission from mobile station MS to BS. 

   2. Downlink: this describes the data transmission from BS to MS.  

For the analysis following assumptions are made. 

1. Each node generates messages which is Poisson distributed with arrival rate λ.  

2. The message length of each node is exponentially distributed. 

3. The nodes cannot generate new message until all packets of current message are transmitted 

completely. 

4. If a node completes its transmission in current frame, it cannot generate message in the same 

frame. 

5. Let the maximum number of users that can be accommodated in the cell is N. 
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For the random access protocol, we use the M/M/n/n/K Markov model by obtaining the steady 

state equation as: 

OAx =
→

                                                             (5) 

Where A is the generator matrix, ‘O’ is a null matrix and 

→
x  is a steady state probability vector 

and it is equal     to
},,{ 210 nxxxxx L=

→

                          (6) 

For this Markov chain, the recurrent non-null and the absorbing properties are satisfied. ‘n’is 

the number of data slots and ‘K’ is the number of users. The average number of packets served 

by the system is calculated as: 

T
i

K
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i

K
K

P
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i
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                               (7) 

Here, T is the offered traffic to the system with the arrival rate and T is given by; 

µ

λ
=T

                                                             (8) 

Where, λ is Poisson distribution and the service rate and µ is the exponential distribution.  

The probability of the packet success rate PSR is calculated as;  

))(1()1(

0 0

kBerrxP

c

k

n

j

jSR −−∑∑
= =

=

                   (9) 

here “ c” is the active number of CDMA codes allocated to the active users in a data slot and 

the steady state probabilities are given as;  

T
i

K
x

in

i∑ = 



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


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0

0
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     And                            (10) 
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



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
=

                                                (11) 

and Berr(k) is the BER value, which is given by the relationship as;  
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22

1

p
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EbNo

Eb
erfcBerr(k)

β
               (12) 

Where,  
k  = Number of active user. 

pβ  = Processing gain of the spectrum. 
Eb  = Energy per bit in joules  

No = The two-sided psd in Watts/Hz 
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Each node calculates the traffic by using the traditional way to calculate the system capacity for 

data traffic ,DT which is given by; 

a
p

P
SIR

DT β
κ

β
×

Φ
××

+
×







=

1

1

1

                      (13) 

Where, βp  and βa = the processing gain by spreading the spectrum and sector antenna gain 

respectively. 
SIR            = Signal to interference ratio 
κ              = The interference from other nodes 
P                = The power control factor 
Φ             = The voice/data activity factor. 

 

4. Dynamic MAC Protocol with Power Control.  

The adaptive power control algorithm uses TPC commands and power determining factor. 

Adaptive  factor is calculated based on TPC commands. Power determining factor is calculated 

based on  traffic rate.  

 4.1Adaptive Step Size Estimation 

The power control step size is modified by multiplying a factor called Adaptive Factor (AF) 

with the fixed step size. The algorithm uses transmission power control commands (TPC) to 

calculate Adaptive factor based on predefined adaptive control factor which is defined by the 

network. Based on the received two most recent TPC commands the adaptive factor is 

updated.TPC command increases or decreases the transmitting power. If same TPC commands 

are detected the step size will be increased or else the step size will be decreased. Power 

Determining Factor (PDF) is computed based on the data traffic rate to determine whether the 

power is decreasing or increasing. PDF factor is updated according to the traffic rate 

 The transmit power can be represented as:  

P (t+1) =P (t) +λ. sign (SIRtarget - SIRest) [dB]                 (14) 

 Where SIRest and SIRtarget are the estimated and target SIR respectively, λ is the power control 

step size and P (t) is transmit power at time‘t’. The term sign is the sign function: sign(x) = 1, 

when x ≥ 0, and sign(x) = -1, when x < 0. 

The transmit power is updated according to the following equation: 

Pu (t+1) =P u (t) +AFu (t). PDFu (t) λ. TPC u (t)              (15)                                    

PDFu (t) is the Power Determining Factor, TPCu (t) is the TPC command of u
th
 user at time t, 

related to sign (SIR target-SIRest), and AFu (t) is the Adaptive Factor of u
th
 user at time ‘t’.  

 

5. SIMULATION RESULTS 

5.1 Simulation Setup 

In this section, we simulate the Dynamic MAC protocol with power control for WCDMA 

cellular networks. The simulation tool used is Network simulator2. In the simulation, mobile 
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nodes move in a 600 meter x 600 meter region for 50 seconds simulation time. Random 

waypoint (RWP) model of NS2 is used to obtain the initial movements and locations of the 

nodes. All nodes have the same transmission range of 250 meters. In our simulation channel 

capacity is set to 2 Mbps. The number of users simultaneously transmits data in a slot using 

CDMA codes is  2 to 5.The simulation parameters are given in table 1. 

 

Area Size  600 X 600 

Number of Cells 2 

Slot Duration  2 msec 

Radio Range 250meters 

Frame Length 2 to 8 slots 

CDMA codes 2 to 5 

Simulation Time  50 sec 

Traffic Source CBR, VBR  

Packet Size 512 bytes 

Video Trace JurassikH263-256k 

Tx power, Rx power 0.66w,0.395w 

Speed of mobile  25m/s 

No. of users 32 

 

Table I. Simulation Parameters 

5.2. Performance Metric 

The performance is mainly evaluated according to the following metrics: 

Channel Utilization: It is the ratio of utilised bandwidth to total bandwidth for a traffic flow.  

Throughput: It is the successful transmission of packets in a unit of time. 

Average End-to-End Delay: The end-to-end-delay is averaged over all surviving data 

packets from the sources to the destinations. 

Average Energy: It is the average energy utilized by all nodes in transmitting, receiving and 

forward operations. 

 

5.3. Results of Dynamic MAC protocol  
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           Fig 2. Throughput Vs Arrival Rate 

As shown in figure 2 as the arrival rate increases throughput increases more in DMAC when 

compared to TDMA. We have considered 2 to 5 CDMA codes per slot. The network is in low 

contention mode up to 0.5 arrival rate the throughput increases and reaches a maximum value 

of unity. In low contention mode users can access any slots and all the users obtained slots for 

transmission and hence maximum throughput is achieved in this mode. The network is in high 

contention mode when the arrival rate is more than 0.5 and the throughput is 0.9 and is 

constant. In high contention if the slots are not used by the owners, the other users can access 

the slots.As 5 users are transmitting data in a slot in DMAC rejection rate is very small so 

through put is more.Whereas in TDMA, the slots are reserved for users and if the users are not 

having data to transmit the slots cannot be used by other users, so throughput is less in TDMA 

when compared to DMAC.  

Delay vs arrival rate
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 Fig3. Delay Vs Arrival Rate 

Fig.3 shows the delay occurred for various rates. It can be observed that the delay increases 

gradually with increasing arrival. The delay is more for more number of users when the traffic 

is high .It shows that the delay of DMAC is significantly less than TDMA protocol. In DMAC 

more users can transmit data in a slot whereas in TDMA one user is allowed to transmit data in 

each slot .So delay is less in DMAC when compared to TDMA. 
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Fig4: Energy Vs arrival rate   

Figure 4 shows the energy utilization with arrival rate for both DMAC-APC and DMAC. 

Energy utilisation is getting decreased in both DMAC-APC and DMAC as arrival rate 

increases. DMAC-APC uses less energy when compared with DMAC because DMAC-APC 

uses adaptive power control technique the transmitted power is lowered for low data traffic and 

power is increased for the high data traffic and hence energy is efficiently utilised. As the users 

transmit data without adaptive power control more energy is utilised in DMAC protocol than 

DMAC-APC.  

6. CONCLUSION. 

In this paper, we have developed a Dynamic MAC protocol for wireless multimedia networks. 

The proposed MAC protocol is based on contention .If there is low contention users can access 

any slots and if there is high level contention the owners of the slots have priority to access slot. 

An adaptive power control algorithm is applied on the protocol. By simulation results, we have 

shown that our proposed MAC protocol achieves improved throughput with reduced average 

delay and reduces power consumption of low and high multimedia traffic. Hence the designed 

protocol will well suit for multimedia data transmission on wireless multimedia network.  

7. REFERENCES 

 [1]  N. Abramson, “Multiple access in wireless digital networks,” Proceedings of IEEE, volume. 82, 

Set 1994, pp. 136&70. 

 [2]  Z.Tang and J.J Garcia –Luna _aceves. “A Protocol for Topology Dependent Transmission 

scheduling in Wireless Networks”, Proceedings of IEEE WCNC, New Orleans, LA, 1999. 

 [3]  Lixin Wang and Mounir Hamdi   “HAMAC: An Adaptive Channel Access Protocol for 

Multimedia Wireless Networks,” IEEE Proceedings of International Conference on Computer 

Communications and Networks, pp 408-411, 1998. 

 [4]   I. Chlamtac, A. Farago, A. D. Myers V. R. Syrotiuk G. Zkruba “A Performance Comparison of 

Hybrid and Conventional MAC Protocols for Wireless Networks,”IEEE VTC 2000 pp 201-205, 

2000. 

 [5]   Zhijun Wang, Haoche, umapathi Mani, MiaoJu “A  RAH-MAC: Rate adaptive Hybrid MAC 

protocol for wireless cellular Networks” Proceedings of IEEE International Conference on 

Computer Communications and Networks 2006. 



International Journal of Wireless & Mobile Networks (IJWMN) Vol. 4, No. 1, February 2012 

80 

 

 [6]  Ian F. Akyildiz, Fellow, IEEE, Inwhee Joe ,David A. Levine, “A Slotted Code Division 

Multiple Access  Protocol with Bit Error Rate Scheduling for Wireless Multimedia 

Networks,”'IEEE/ACM Transactions on Networking, volume. 7, No. 2, pp 146-158, April 1999 

 [7]  C. Roobol et al., “ A Proposal for an RLC/MAC Protocol for WCDMA Capable of Handling 

Real Time and Non Real Time Services,''  proceedings of IEEE VTC'98, pp. 107-111, 1998. 

 [8]  A.Saravan, B.parthasarathy, Analytical model Medium Access control Multiprotocol 

Architecture for Mobile Multimedia Networks.,” proceedings of 2008 IEEE International 

Symposium on Ubiquitous Multimedia Computing, pp 105-111. 

[9]   Rekha Patil, A. Damodaram, “A Cross-Layer Based Joint Algorithm for Power Control and 

Scheduling in Code Division Multiple Access Wireless Ad-Hoc Networks”, proceedings of 

WSEAS transactions on communications, vol.8, No.1, pp.122-131, January, 2009. 

[10]  Kumbesan Sandrasegaran, Rachod Patachaianand, "A New Adaptive Power Control Algorithm 

for UMTS", WITSP, Wollongong, Australia, pp. 1-6, 2006. 

[11]   Rachod Patachaianand and  Kumbesan Sandrasegaran, “An Adaptive Step Size Power Control 

With Transmit Power Control Command Aided Mobility Estimation” proceedings of the 4
th

 

IASTED Asian Conference Communication Systems and Networks,Thailand,2007. 

[12]   S.P.V.Subbarao, S. Venkata Chalam and D.Srinivasa Rao, “A Dynamic MAC Protocol with 

adaptive power control for WCDMA Wireless Multimedia Networks”, International Journal on 

Distributed and parallel systems (IJDPS) Vol.2, No.2, March 2011(PP 105-114). 

[13]  S.P.V.Subbarao, S. Venkata Chalam and  D.Srinivasa Rao, “A Survey on MAC protocol for 

Wireless Multimedia Networks “International Journal of Computer Science & Engineering 

Survey (IJCSES) Vol.2, No.4, November 2011  ISSN : 0976-2760  (PP 57-74)  

[14]   N. Mohan, T.Ravichandran "An Efficient Multiclass Call Admission Control and Adaptive 

Scheduling for WCDMA Wireless Network" European Journal of Scientific Research, vol.33, 

No.4, pp.718-727, 2009. 

[15]  Fredrik Gunnarsson "Fundamental Limitations of Power Control in WCDMA” Workshop on 

CDMA, Sweden, December 4, 2001. 

[16]   Peter Jung , Andreas steil Paul and walter Baier “Advantages of Code Division Multiple Access  

and Spread Spectrum Techniques over FDMA and  TDMA in cellular Mobile Radio 

Applications” IEEE Transactions on Vehicular Technology, Vol 42 ,No.3, August 1993. 

[17]  Harri Holma and Antti Toskala, “WCDMA for UMTS: HSPA evolution and LTE”, 4th edition, 

wiley publication, 2007, ISBN 978-0-470-31933-8 

[18]   V.Sumalatha and T.Satya Savithri “Router control mechanism for congestion avoidance in 

cdma based ip network”, International Journal of Information Technology and Knowledge 

Management July-December 2010, Volume 2. 

[19]  Uthman Baroudi ,Ahmed Elhakeem “Adaptive Admission/Congestion Control Policy for 

Hybrid TDMA /MC-Code Division  Multiple Access Integrated Networks with Guaranteed 

QOS”  proceedings of ICECS 2003. 

[20]  Hai Jiang , Weihua Zhuang, and Xuemin (Sherman) Shen “Distributed Medium Access Control 

for Next Generation CDMAWireless Networks”  IEEE Wireless Communications, Special Issue 

on Next Generation CDMA vs. OFDMA for 4G Wireless Applications, vol. 14, no. 3, pp.25-31, 

June 2007. 

[21]  Junshan Zhang, Ming Hu and Ness B. Shroff “Bursty traffic over CDMA: predictive MAI 

temporal structure, rate control and admission control” Elsevier 2002-2003. 



International Journal of Wireless & Mobile Networks (IJWMN) Vol. 4, No. 1, February 2012 

81 

 

[22]   Liang Xu, Xuemin (Sherman) Shen and Jon W. Mark “Dynamic Fair Scheduling with QoS 

Constraints in Multimedia Wideband CDMA Cellular Networks” IEEE Transactions on 

wireless communications, Vol. 3, No. 1, January 2004. 

[23]   Jennifer Price and Tara Javidi “Distributed Rate Assignments for Simultaneous Interference 

and Congestion Control in Code Division Multiple Access-Based Wireless Networks” UW 

Electrical Engineering Technical Report, 2004. 

[24]   “Channel access method” from http://en.wikipedia.org/wiki/Channel_access_method 

[25]  W. Ye, J. Heidemann, and D. Estrin, “An energy-efficient MAC protocol for wireless sensor 

networks,” in Proceedings of the IEEE Computer and Communications Societies (INFOCOM 

'02), pp. 1567–1576, June 2002. 

[26]  Nuwan Gajaweera and Dileeka Dias, “FAMA/TDMA Hybrid MAC for Wireless Sensor 

Networks”, In proceeding of the 4th International Conference on Information and Automation 

for Sustainability, Colombo, Sri Lanka, 12-14 December 2008 

 

[27]  T. van Dam, and K. Langendoen, "An adaptive energy efficient MAC protocol for wireless 

sensor networks," ACM SenSys 2003, pp. 171-180, November 2003. 

 

[28]  R. Prasad, "An overview of CDMA evolution toward wideband CDMA", IEEE 

Communications Surveys, Vol .1 (1), 1998.  

[29]   “Wideband CDMA” from http://en.wikipedia.org/wiki/W-CDMA_(UMTS) 

[30]   Rajamani Ganesh, Kaveh Pahlavan and Zoran Zvonar, “Wireless multimedia network 

technologies”, Kluwer academic publishers, 2000,  

[31]   “Wideband CDMA” from  http://www.mobileisgood.com/What isWCDMA.php 

[32]  Juha Korhonen, “Introduction to 3G mobile communications”, 2nd edition, mobile 

communication series, 2003 

[33]  Network Simulator, http://www.isi.edu/nsnam/ns 

 

 

 

AUTHORS 

S.P.V.SubbaRao is graduated in B.Tech (ECE) from the JNT University, Hyderabad 

in 2000. He obtained M.Tech in Communications and signal processing during 2005 

from S.K University, Anantapur. His areas of interest include Data communications 

and networking, WCDMA based Wireless Multimedia Networks.  He has 18 

publications in various National, International Conferences and Journals .He is 

presently pursuing PHD from JNTU Hyderabad and working as an Associate 

Professor in ECE dept of Sreenidhi Institute of Science and Technology, Hyderabad, 

Andhra Pradesh, India. 

 

 



International Journal of Wireless & Mobile Networks (IJWMN) Vol. 4, No. 1, February 2012 

82 

 

 Dr.S.VenkataChalam is graduated in B.Tech (ECE) from the University College 

JNTU College of Engineering Anantapur in 1987. He obtained M.Tech in 

Microprocessor and application during 1992from M S University, Baroda. He was 

awarded Doctorate in ECE from JNT University, Hyderabad in 2004. His research 

area of interest includes Embedded systems, Wireless Multimedia Networks, Digital 

signal processing. He is presently guiding 12 research students of JNT University, 

Hyderabad. He has 36 publications in various National, International Conferences and 

Journals. Presently he is working as Professor in ECE dept of CVR College of 

Engineering, Hyderabad, and Andhra Pradesh, India. 

 

Dr.D.Sreenivasa Rao is graduated in B.Tech (ECE) from Nagarjuna University in 

1986. He obtained M.Tech in digital systems during 1994 from Osmania University. 

He was awarded Doctorate in ECE  from University of Hyderabad in 2004  .His 

research  interest are in the area of computer networks, communications and Wireless 

Multimedia Networks. Presently 14 research students are working under his guidance. 

He has 32 publications in various National, International Conferences and journals. 

He is presently working as Professor in ECE dept of JNTUCEH, Hyderabad, and 

Andhra Pradesh, India. 


