IJDACR

O International Journal Of Digital Application & Contemporary Research

International Journal of Digital Application & Contemporary research
Website: www.ijdacr.com (Volume 4, Issue 04, November 2015)

Comparative Study of Various Power Control algorithms
in WCDMA

Sandeep Solanki Sumit Tomar Siddhant Soni

rtm_sandeep@rediffmail.com sumit@revenue.com siddhantsoni@ymail.com

Abstract — Power control is an essential radio resource
management method in CDMA cellular communication systems,
where co-channel and adjacent-channel interferences are the
primary capacity limiting factors. Power control intends to
control the transmission power levels in such a way that required
quality of service for the users is guaranteed with lowest possible
transmission powers. This paper presents a comparative study
between the power control algorithms.
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a combination of outer and inner closed loop control. The inner
(also called fast) closed loop PC adjusts the transmitted power in
order to keep the received Signal-to-Interference Ratio (SIR)
equal to a given target. This SIR target is fixed according to the
received BLER (Block Error Rate) or BER (Bit Error Rate). The
setting of the SIR target is done by the outer loop PC, which is
part of the Radio Resource Control Layer (layer 3), in order to
match the required BLER. Outer loop PC update frequency is 10-
100 Hz. The BLER target is a function of the service that is
carried. Ensuring that the lowest possible SIR target is used
results in greater network capacity. This target SIR is estimated
on the basis of received BER and estimated BER for the system
and this is an input to the inner loop power control. The inner
closedloop PC measures the received quality, defined as the
received Signal-to-Interference Ratio (SIR) and sends
commands to the transmitter (i.e., the mobile in the case of
uplink) for the transmitted power update. For updating the
mobile station’s power different algorithms may be used. Main
purpose of the inner loop power control is to get the individual
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SIR of the MS’s towards the targeted SIR value that have been
determined by the outer loop power control[1].

Il. CONTROL ALGORITHMS

Based on propagation conditions, the mobile may receive a
power control command that specifies at what power level
the mobile should transmit. However, the losses on uplink
and downlink are not symmetric because Rayleigh fading
nis, a closed-loop
itted power by
de at the base
al Eu/lo from all
stence of a multipath
d another power
ed Ep/lo level
ed at the bases
station; this is known as the outer loop power control [2].

There are many power control schemes n WCDMA i.e.
Distance based power control, Distributed Balancing,
Multi-Step SIR-based Power Control, Fixed step power
control etc. Here we presenting and comparing three of
them:

FIXED STEP POWER CONTROL ALGORITHM: FSPC
algorithm uses a fixed step size to converge towards no
outage. If a mobile is found in outage in iteration then
power is adjusted (increased) by factor 6 (Step Size), and if
a mobile is found in non-outage in iteration then power is
adjusted (decreased) by factor 6.

ADAPTIVE STEP POWER CONTROL ALGORITHM: ASPC
is a variation of the MSPC (Modified Step Power Control)
algorithm that uses an adaptive step size to achieve faster
convergence towards no outage. This algorithm uses the
information from the previous iteration in order to adapt
the step size accordingly.



International Journal of Digital Application & Contemporary research
Website: www.ijdacr.com (Volume 4, Issue 04, November 2015)

It uses two
parameters to IJ DAC R
calculate the step 0O

size, one is W

(increment factor) and another is v(decrement factor). If a mobile
is found in outage then it looks that what the previous state
(outage or non outage) was of the mobile, if it was in outage then
the power is adjusted(increased) by factor ud, (8-Step Size), and
if it was in non-outage then power is adjusted by factor 3. In
other case when a mobile is found in non-outage then it looks
that what the previous state (outage or non outage) was of the
mobile, if it was in non-outage then the power is
adjusted(decreased) by factor vd and if it was in outage then
power is adjusted by factor & [2].

MODIFIED ADAPTIVE STEP POWER CONTROL ALGORITHM:
MASPC is an algorithm that work much similar to ASPC but
with a bit variation. This algorithm also uses the information
from the previous iteration in order to adapt the step size
accordingly like ASPC. If a mobile is found in outage then it
looks that what the previous state (outage or non outage) was of
the mobile, if it was in outage then the power is adjusted
(increased) by factor pud, (8-Step Size), if it was in non-outage
then power is adjusted by factor 8, and if the initial power
allocation cause is mobile i ge then.power is adjusted
by factor pd. In ase when
then it looks thal the previo
was of the mob it was in
adjusted (decrea: y factor vd
is adjusted by fa anddifsthe
by this mobile i

2].

I11. SIMULATION

The numerical hypothesis of the simulated system model for
the mobile network is now given, all algorithms is evaluated in
simulation. Simulation of all algorithm stated above is done with
MATLAB (R2009a) on PC (Intel core i-3 processor, 2GB RAM,
Windows-7) for scenario given below:

1. Radius of WCDMA Cell : 10 km

2. Number of Mobiles : 50

3. Distance of each mobile : Random
1JDACR
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4. Gain for each link : Random
5. Target SIR : -25 db

V. RESULT
Result of simulation

International Journal Of Digital Application & Contemporary Research is shown in figure-1

below, the figure
show the difference between the convergence speed to
nooutage of FSPC, ASPC and MASPC.
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Figure-1 Convergence Speed of Power Control Algorithms

gives far better stability to the communication system than
that of ASPC at the expense of increased complexity.

REFERENCES

[1]. Abdullah Al Mamun, Saiful Islam, Farzana Yesmin, Masuma
Akter, Shaikh Afsana Jahan  “Novel Adaptive Step Power
Control
Algorithm for 3G WCDMA Cellular System” Proceedings of
2009
12th International Conference on Computer and Information
Technology (ICCIT 2009) 21-23 December, 2009, Dhaka,
Bangladesh.

[2]. Soumya Das, Sachin Ganu, Natalia Rivera, Ritabrata Roy
“Performance Analysis of Downlink Power Control in CDMA
Systems” April 30, 2003.

[3]. 3GPP TSG RAN TSGR1#5(99)882 Working group 1, meeting #6
“Comparison between fixed-step and adaptive-step closed loop
power control algorithms in compressed mode” Espoo (Finland),
July, 13-16th 1999.

IJDACR
ISSN: 2319-4863



International Journal of Digital Application & Contemporary research
Website: www.ijdacr.com (Volume 4, Issue 04, November 2015)

[4]. Bo Bernhardsson,
“P C I In
o S“wﬂ'ei ontro IJ D Ac R

Background,” Dept. O International Journal Of Digital Application & Contemporary Research
of Automatic

Control, Lund Institute of Technology.

[5]. Saleh Faruque, “Cellular Mobile Systems Engineering.” Artech House Inc,
Norwood.

[6]. http://services.eng.uts.edu.au/~kumbles/paper/WIS TS2006.pdf, 11 pm,
5 march, 2009.

[7]. 1 Virtej, H. Koivo, “Application of gain scheduling concept in power
control of WCDMA system,” in Proc. of IEEE Vehicular
Technology onference 1999 Fall, VTC-99F, Sept 2000.

[8]. Louis C. Yun and David G. Messerschmitt, “Power Control for
Variable QOS on a CDMA Channel,” Dept. of Electrical
Engineering and Computer Sciences. University of California at
Berkeley, Berkeley, CA 94720, 11 May, 2008.

[9]. Matti Rintamaki, “Adaptive Power Control in CDMA Cellular
Communication Systems.” Report 53, Dept. of Electrical and
Communications Engineering, Helsinki University of Technology,

|JDACR




