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Abstract 

In the realm of CDMA cellular communication systems, effective power 

control stands out as a critical resource management strategy. Its 

implementation is imperative to ensure that each user transmits at the 

minimum necessary power, thereby optimizing network capacity. The 

primary culprits hindering capacity are the interferences stemming from 

co-channel and adjacent-channel sources. Various power control 

algorithms play a pivotal role in regulating transmission power levels. The 

objective is to employ these algorithms to guarantee the desired quality of 

service for users while utilizing the lowest feasible transmission powers. 

This paper undertakes a comparative analysis of the evolutionary 

progression of diverse power control algorithms within the context of third-

generation WCDMA systems. 
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INTRODUCTION 

The largest and maximum substantial part of the telecommunications business is telephony. 

The foremost wireless component of telephony is cellular (i.e. mobile) telephony. The 

wireless technologies offer a foundation for a completely rich array of applications, together 

with local telephony carrier, broadband net get admission to and distribution of high-fee 
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entertainment content which include high-definition video and fantastic audio to the house, in 

the domestic, to motors and, those technology have sizable research in signal processing for 

wireless. Transmitter energy manipulate is an effective technique to mitigate the effect of 

interference below fading situations, fight the close to-a ways hassle and conserve the battery 

existence. these technology are supported by means of some of transmission and channel-

assignment strategies, such as time-division multiple get right of entry to (TDMA), code 

division multiple get admission to (CDMA), and different unfold-spectrum  structures, 

orthogonal frequency department multiplexing(OFDM) and other multi carrier systems and 

high-rate single-carrier systems.  

 

A powerful implementation of various strength control algorithms in cellular radio 

communiqué systems can offer a big development inside the excellent of provider (QoS) to 

all of the customers. Preference of the appropriate strength control set of rules is of top 

significance, because it needs to aim at growing the overall efficiency of the machine.  

 

There are also centralized and distributed power manage algorithms. But the limited scope of 

this paper is to consider only some of the important distributed power control algorithms for 

evaluation  

 

CONTROL ALGORITHMS  

Power manage in 1st generation Wi-Fi networks become a pretty easy hassle due to the 

enforced separation in sources i.e. FDMA networks used separate frequencies between 

specific terminals with a full-size gap/defend band among the 2. This intended that the 

primary purpose of strength manipulate was to ensure that there has been enough acquired 

electricity to cross the noise threshold. Interference between terminals became a enormously 

small hassle.  

 

Whilst mobile networks came into operation the energy control trouble began taking middle-

stage. Because cell networks aggressively re-use frequencies a good way to maximize 

capacity, inter-mobile interference started becoming the dominating supply of impairment; as 

a end result the community become "interference limited" in ability. Theoretically, electricity 

control can be formulated and solved as a convex optimization trouble. 
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There are many energy manipulate algorithms in WCDMA i.e. Distance primarily based 

strength Allocation set of rules, allotted Balancing, Adaptive Step SIR primarily based 

electricity manipulate, Novel Adaptive Step power control, constant step electricity control. 

Right here us presenting and comparing the above algorithms.  

 

DISTANCE BASED POWER ALLOCATION ALGORITHM:  

This is an open loop power control algorithm that uses the base station-to-mobile distance to 

allocate transmit powers for each mobile. See Figure: 1 

  

DISTRIBUTED BALANCING ALGORITHM (DB): The distributed balancing algorithm 

calculates the optimal transmission power assignment for each mobile within the cell, taking 

into account all the neighboring cells. The scenario on a central cell surrounded by six other 

cells. This power is proportional to the ratio of the total received power of the mobile to the 

link gain between the base station and that mobile. See Figure: 2 

 

 
Fig 1: Outage Percentage of Mobiles in Outage versus No .of Mobiles in Cell 

 
Fig 2: Outage Percentage of Mobiles in Outage versus No .of Mobiles in Cell 
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ADAPTIVE STEP SIR BASED POWER CONTROL 

ASPC is a variation of the MSPC 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. 

 

 
Fig 3: Outage Percentage of Mobiles in Outage versus No. of iterations 

 

NOVEL ADAPTIVE STEP POWER CONTROL ALGORITHM: The algorithm is 

figured on a change of the transmitted energy replace step length. rather than the constant 

cost presently suggested, the step size is changed dynamically to be able to achieve greater 

adapted strength versions as well as the step is also represented as a characteristic of the 

difference between the goal and predicted SIR of the MS to acquire greater stability of the 

system.  

 

FIXED STEP POWER CONTROL ALGORITHM: FSPC set of rules uses a hard and fast 

step length to converge closer to no outage. If a mobile is located in outage in new release 

then electricity is adjusted (increased) by means of aspect δ (Step size), and if a mobile is 

located in non-outage in new release then electricity is adjusted (decreased) by way of 

element δ.  

 

CONCLUSION  

In this paper we compared various existing downlink power control algorithms for CDMA 

systems based on outage versus number of iterations. The Adaptive Step SIR Based power 

control algorithm was shown to give better results compared to other algorithms because the 

complexity is less when compare to other power control algorithms. We notice that the 
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Adaptive Step Power Control Algorithm, which could be easily implemented, is an 

interesting variant of the one-bit command PC of WCDMA System. We show some results of 

the ASPC Algorithm for a given numerical parameters set of the algorithm. The quicker 

convergence of the proposed ASPC (with regard to the present version of power control in 

WCDMA) may give a capacity increase. The important parameters of ASPC algorithm are 

the step change components and the sequences that cause step change. The overall shape of 

the algorithm lets in further studies in line with precise cellular community environments.  
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