Characteristics & design constraints of CDMA:

Characteristics of COMA.  Based on the preceding analysis of the DS-CDMA System, we can
ssmmanze some properties of DS-CDMA as follows:

a2 Universal frequency reuse = As CDMA achieves the orthogonality among the transimitted
signals from the mobile users by using the orthogonal, or approximately orthogonal, PN
sequences in spreading the signals, the total frequency bandwidth allocated to the system
can be reused from cell to cell. As a result, we achieve the minimum cell cluster size
(¥ = 1) and maximum frequency reuse. This significantly reduces the complexity of
frequency planning in cellular system design:

b. Soft handoff - Because of the universal frequency reuse, 4 mobile user cun simultancously
communicate with several nearby base stations using the same frequency band and the
same spreading signal in each link. When the maobile user is at the cell boundary, it can
establish a connection with the new base station before terminating the connection with
the old base station. This will improve handoff performance;

& High transmission accuracy — With spread spectrum, as discussed in Chapter 4, we can
Use Rake receivers 1o mi[iéuic the fading dispersive channel impairments and, therefore,
'Mprove transmission accuracy, especially during soft handofT; it

39l capacity — As in practice, the PN sequences are nol truly ""‘hf‘b"‘““" M’\.l, “ll g
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1AL 10 pe discussed in Subsection 6.4.3. As a result, unlike THOMA and l*l)h!{\, there 15
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“°"°f.d limit on the number of users in each cell. During peak Un.0¢ lale more users 1o
£an tolerage , lower QoS to a certain degree, the system can accommodate m

STy the high service demands in that period;

As CDMA iy Interference Traitedd, b o mmer does ot . i1 o, M
generate any interference with other active tsers amd, "'“'?I"'r' does not wse tly WY ey
resurees. This feature translates 1o a high resource utilizating via sttistical multiphey,
for on-off voice traftic and bursty duta traftic. Even though !llM.-\ Cmishe wye f the
tffe actvily Tactor 1o increpse resouree nihzation, with COMA W cavny 1, il

ment the statstical multiplexing I addition, COMA s more Resibiling i T a in
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e, Flevibiliry -

The advontages of the COMA systems are nol pehieved wathout payimg o price P, ¢ 1A
requires stringent power control 1o achieve high capacity. For example, with voice wivicey, )y,
cell copacity i maximized when the signals received at the base stution Trome all o mbiley
the cell have the same mimimum power level. Secomd, with o Targe processing g the iy,
transmission rate 0 each code channel (using b unique PN sequence i the sigoal apecading )
limited as compared with TDMA - This limitation can be averconwe By pacallel tomsmission, of
Information from/ta one mobile oser, with each trnsmisston wsinge i unigie PN soguence: Ty,
the COMA systems operate ot a high chip rate amd require sccorare PN syncheomzation at e
receiver. The complexity of the transmitter and (Rake) receiver is higher than thae of TOMA )
FDMA systemy,



