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I. INTRODUCTION 
 
Current second generation mobile system such as 
GSM and IS-95 are primarily designed to support 
voice service.  Due to large market demand  multi 
media communication  including voice, data and 
video will be  one of the most  important application 
in third generation mobile systems. Future wireless 
networks are expected to provide quality of service 
(Qos) support for multimedia traffic including voice, 
videos and data. Because these traffic streams have 
different requirement on information rate and 
performance, future generation systems will have to 
accommodate a wide variety of data rates such as low 
data rate or high data rate .there are different multiple 
access techniques which have been proposed for 
these bit rate system among them TDMA and CDMA 
seem to be the main contenders. CDMA for mobile 
and personal communication has attracted  much 
attention  in recent years  because  of its numerous 
advantages like a zero channel access time , a gradual 
degradation in throughput as the number of users 
increases and immunity to interference and 
interception over other systems in wireless 
communication. In Europe a third generation standard 
for mobile communication, UMTS has been proposed 
based on a wideband CDMA (W-CDMA) air 
interface. it is believed that  W-CDMA will play a 
dominant role in future mobile communication like 
Commercial services in the third generation 
partnership project (3GPP) and commercial W- 
CDMA services on a global scale. CDMA has proven 
successful for large scale cellular voice system, but 
there is some skepticism about whether CDMA will 
be well suited to non –voice traffic. This has 
motivated research on MC-CDMA which allow 
variable data rates by allocating multiple codes and 
hence varying degrees of capacity to different users. 
Meanwhile MC-CDMA has emerged as a powerful 
alternative to conventional DS-CDMA in mobile 

wireless communication and has been shown to have 
superior performance to single carrier CDMA in 
multi path fading . 
 
II. SYSTEM MODEL 
 
The multi code CDMA model is shown in fig.1 if 
there are n users in which the every user sends 
packets in regular interval. we are using the DS-
CDMA ,in which   transmitter spreads the original 
data stream using a given spreading code in the time 
domain  as the multiple access technique with  a 
spreading factor N (N chip/bit) and each of the user  
has got different code ( pn sequence) . in this case we 
ignore the presence of thermal noise and assumed that 
source of error is only due to interference from the 
active users .Each of the coded signal  is modulated  
in BPSK format .At the receiving end it is assume 
that received power of each interfering signal is same 
as the desired signal .i.e. a Perfect power control 
scheme is being applied. The ith  user ,  i = 1,2,….n  
receives packets from a packet generating source Si 
with a mean arrival rate of λi packets  per slot. The 
arrival processes are modeled as independent  
Poisson  processes. At the transmitter of the ith user , 
the packets  and packets to be retransmitted  are 
stored in a buffer. For simplicity ,we assume that 
packets are not delay sensitive  and have equal 
priority. Based on the transmission scheduling 
scheme to be defined in next session ,a central 
controller determines how many packets/slot user has 
to transmit and corresponding number of codes it has 
to assign to that user so information ( spread signal ) 
is transmitted in to channel in the form of packets  
say  Tij , are the number  of packets transmitted by the 
ith

 user  in the jth time slot and during transmission 
these packets pass through the Channel which is 
corrupted by multiple access interference due to the  
transmission of  packets from other users .The 
receiver is equipped  with an error – correcting code  
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which is capable of correcting  t errors in a packets. 
After  error correction  a fraction  STij  of transmitted 
packets  received successfully .  Rest packets UTij 

with uncorrectable number of errors  have  to be 
retransmitted. This model is summarized in figure 
number -1. 

 

 
Figure – 1 : Multi code CDMA system model 

 
N – Total number of users in the system                                                    
Si- Source for user number I, STij- Packets transmitted 
successfully 
Tij- number of packets transmitted by the ith

 user in 
the jth time slot 
N Tnj – Unsuccessful packets, CC- Central Controller 
 
Transmission Scheduling scheme 

We are presenting the transmission scheduling 
scheme which optimizes the channel capacity of 
multi rate transmission network.  
 
The channel capacity of a system  is fixed  by many 
parameters  like  data rate,   bandwidth,     error rate,  
Signal to Noise ratio  etc  so  to obtain the capacity of  
the channel  first there is a need  to specify  its error- 
characteristics. In a multi code CDMA system with 
sub code concatenation scheme codes assigned to a 
single user are orthogonal and synchronous so there is  
no interference  in codes  of a single user. The 
transmission of different users are asynchronous even 
though the transmission are slotted.  To simplify 
analysis we assume that all transmission are  
asynchronous and chosen randomly. Based on the 
standard Gaussian approximation the average  bit 
error probability  of the CDMA  channel, under  the  

assumption  of perfect power control  and negligible  
thermal noise is given by 

P (N ) = Q √               ………. (1) 
 

Where N is the processing gain  of the code  and Nt  is 
the  number  of packets transmitted/slot. Given that  
packet  size is L bits , the error detection and 
correction capability  of a code is  t then the  
probability that a packet  is received  successfully  is 
given by  7] 

P    = ∑ P   (1−  P )    …... (2) 
T =     P    . N                    ………….… (3) 

 
and it’s assumed that the errors in a packet occur 
independently. We can define the throughput ( T ) of 
the network  as the expected value of the total number 
of successful  transmitted packets per slot. If Nt is the 
total number of packets transmitted per slot, 
throughput of the network is expressed as Nt .Ps. 
Fixing the system  parameter N,L  and  t, it  gives us  
that  there is an optimum  value of Nopt that 
maximizes the throughput. If the number of 
transmitted packets exceeds this value then 
throughput drops, the maximum throughput attained 
as Nopt is defined as channel capacity of CDMA 
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Channel. figure number (2) and(3) show the variation 
of throughputs  with number of packets/slot for 
different size of packets at  t= 5 and 10 respectively. 
 
III. ANALYSIS 
 
In this section we present the results of analysis 
carried out in MR-MC-CDMA system with 
parameters N = 64, L = 64,128,256,512,1024 . From 
figure (3) and (5) show the variation of throughputs 
with number of packets/slot for different size of 
packets at  t=10 and 20 respectively.         
                                             

 
Figure- 02: Throughput vs no. of packets/slot for t =5   ( For 

different size of packets) 
 

 
Figure- 03: Throughput vs no. of packets/slot for t =10   (For 

different size of packets) 
 

 
Figure- 04: Throughput vs no. of packets/slot for t =15   ( For 

different size of packets) 
 

 
Figure- 05: : Throughput vs no. of packets/slot for t = 20 (For 

different size of packets) 

 
Fig.- 6: Throughput vs no. of packets/slot  for t=10  ( For 

different size of packets) 
 

 
Fig.- 7 : Throughput vs no. of packets/slot for t=20  For 

different size of packets 
 

 
Figure- 08: Throughput vs no. of packets/slot for L =64   (For 

different t) 
 

 
Figure- 09: Throughput vs no. of packets/slot for L =128   ( For 

different t) 
 

 
Figure- 10 : Throughput vs no. of packets/slot for L =256 (For 

different t) 
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Figure- 11: Throughput vs no. of packets/slot for L = 512   ( 

For different t) 
 

 Figure- 12: Throughput vs no. of packets/slot for L =1024 (For 
different t) 

 
Again same analysis is done for                                   
system with same parameter but L= 
2048,4096,8192,16384,32768 for t = 10 and 20 and 
observation is same as said above and it is shown in 
fig. 06 and 07 respectively. Fig 8,9,10,11 shows the 
variation of throughput with respect to number of 
packets transmitted/slot for fixed length of packet i.e. 
64,128,256,512,1024 respectively but error correction 
capability of system  (t) is different it is observed that 
as value of t increases throughput also increases. 

 

 
Fig.- 13: : Throughput vs no. of packets/slot  for t=10, L = 64 

and with variable processing gain 
 

If we change the N (processing gain ) of the code as  
i.e. N = 64,128,256,1024 for fixed  length of the 
packet  L = 64 and t =10 , variation of  throughput 
with respect  to number of  packets/ slot  is shown in 
fig – 13 . 

 

 
Fig.- 14: Throughput vs no. of packets/slot for t=20 , L = 64 and 

with variable processing gain 
If we change the N (processing gain ) of the code as  
i.e. N = 64,128,256,1024 for fixed  length of the 
packet  L = 64 and t = 20 , Variation of  throughput 
with respect  to number of  packets/ slot  is    shown 
in figure number – 14 . In this case throughput 
increases as compared to previous case  ( figure 
number  – 13 ).              
 

Table-  1:  THE CHANNEL CAPACITIES OF MR-MC-CDMA  SYSTEM FOR  DIFFERENT PACKET SIZE 
(t =10) 

 
 

The channel capacity of a MR-MC- CDMA system 
for different packet sizes are shown in table -1  ( t = 
10 ) and table - 2 ( t =20 ). It can be seen from tables -

7.1 & 7.2 that as we increase length of packets, 
throughput and channel capacities decreases but 
actual data transmitted increases. It is also concluded 
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by comparing table -7.1 ( t = 10 ) with  table -7.2 ( t 
=20 ) as  number of error correction capability of 
code (t) increase from 10 to 20 concerned throughput 

, channel capacities and actual data transmitted also 
increases for different size of packets (L). 

 
Table-  2:   THE CHANNEL CAPACITIES OF MR-MC-CDMA  SYSTEM FOR  DIFFERENT PACKET 

SIZE (t =20) 

 
 

The relationship between bit error probability and 
number of packets/slot with varying  processing gain 
of the code and fixed length of packet L = 256 is 
shown in fig. -15. It can be seen from fig.- 15 that bit 
error probability decreases as we increase processing 
gain of the code. 

 

 
Fig.-15: Error probability vs no. of packets/slot for a  variable 

processing gain for L = 256 
 

 
Fig.-16: Channel capacity vs Length of packets for t =10 

 
Fig.- 17: Actual bits transmitted vs Length of packets  for t =10 

 

 
Fig.- 18: Channel capacity vs Length of packets for t=20 
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Fig.- 19 Actual bits transmitted vs Length of packets for t = 20 

 
CONCLUSION 
 
The relationship between the length of packets and 
actual data bits transmitted is shown in tables - 1  ( t = 
10 ) and 2 (t = 20)  . From these tables relationship 
between channel capacity and length of packets are 
shown in figures 16 (t =10), 18 (t=20) . It can be seen 
from these figures that as we increase the length of 
packets the channel capacity decreases. It can also be 
seen from figures 17 ( t =10 ) and 18 ( t =20 ) based 
on   tables 7.1 and 7.2 respectively  that as we 
increase length of packets  the actual data bit 
transmitted increases due to less overhead percentage 
even if channel capacities  decreases , so we have to 
transmit packets of large size to optimize the channel 
capacities of MR-MC-CDMA network . 
   
It is also concluded that as number of error correction 
capabilities of this system for variable rate increases 
throughput and channel capacities also increases for 
different size of packets (L)  

 
Again if we change the N (processing gain ) of the 
code   for fixed  length of the packet  and t (number 
of error correction capabilities of code), It is observed 
that throughput ( MR- MC CDMA) increases as 
processing gain of code increases. These observations 
can be used to optimize the channel capacity of this 
system. 
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