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Abstract: The IP Multimedia Subsystems is a network architecture that delivers multimedia services over IP networks. This paper deals 

with enhancing reading performance during call processing in the IMS networks. The protocol used for call handling in IMS is SIP. 

The framework is developed to test the Delta approach handling on IMS Components, which reduces bugs at application level entity. In 

this paper we also compared reading performance of IMS components with and without delta support. The experimental analysis and 

results showed that the performances of components with delta support are time effective compared to without delta support. 
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1. Introduction 
 

The IP Multimedia Subsystem (IMS) is a network 

architecture, which allows the progress of standardized 

communication services, from voice only into multimedia 

such as text, voice, pictures and video or combination of 

them . Operators can change out their all telephony networks 

to one IP networks that carries internet. IP networks enable a 

mass market reach with standardized services that are 

scalable, available and dependable. Session Initiation 

protocol (SIP) is used by IMS for signalling and 

communication among its various components. Figure 1 

depicts IMS-VoLTE interaction. IMS is a part of 3GPP 

(Third Generation Partnership Project). IMS is a standard 

solution, which has predefined internetworking with 3G and 

4G services. 

 
Figure 1: IMS – VoLTE Interaction [12] 

 

IMS is connected to PGW or PDN Gateway of LTE network 

via SGi interface. The significant benefit of the VoLTE is 

that the quality of voice calls are better compared to 2G or 

3G connections. Anyone who uses hand set supporting 

VoLTE could also find better battery life. 

 

For non-VoLTE call, 4G handsets switches to underlying 

networks (3G or 2G) to get connected to voice calls. This 

results in frequent switching of handset from 4G to 3G and 

vice versa which consumes lot of power [10]. Calls in 

VoLTE networks, does not switch to underlying network to 

connect to voice call. This saves battery for end users. 

 

 
Figure 2: VoLTE-IMS architecture [12]. 

 

For LTE networks IMS traffic and SIP traffic are just 

payloads i.e, similar to the internet traffic The LTE P-GW 

doesn’t decode the SIP or IMS traffic. LTE can be used to 

access services of IMS such as voice services and telephony 

services over all IP Network. 

 

In the paper [11] IMS architecture and its components 

functionalities are described in detail. Figure 2 depicts the 

VoLTE-IMS architecture. The CSCF is the heart of the IMS 

architecture and it coordinates with entities of other networks 

for session control. As described in [12] the CSCF is divided 

in to three components they are Proxy-CSCF (P-CSCF), 

Interrogating-CSCF (I-CSCF) and Serving-CSCF(S-CSCF). 

 

P-CSCF 

 P-CSCF is the first point of contact that is it is the entry 

point to IMS system. 

 P-CSCF validates the syntax of SIP messages and 

authenticates the identity of the User Equipment. 

 P-CSCF is located either in Roaming or Visited Network 

 

S-CSCF 

 S-CSCF usually present in the home network 

 It is a decision making component of CSCF which decides 

whether a SIP message (call) will be forwarded to 

application server or not. 

 

I-CSCF 

 P-CSCF forwards requests to Interrogator (I- CSCF) and I-

CSCF finds the appropriate S- CSCF to serve the request. 

 User call request may be served by many S- CSCF, but 

Paper ID: SR20608092652 DOI: 10.21275/SR20608092652 732 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583 

Volume 9 Issue 6, June 2020 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

only one S-CSCF is selected to serve customer’s request. 

 The main task performed by I-CSCF is to select 

appropriate S-CSC for Registrar which serve the user call 

request. 

 I-CSCF queries the HSS during user registration and user 

call processing to obtain the location of the user and then 

route the request to the selected S-CSCF. 

 

HSS 

 The HSS serves as database that stores all service 

information and subscriber data and user profiles. 

 It is used in registration process and also in authentication 

process for IMS network and also for LTE network. 

 HSS Communicates via Diameter protocol 

 

Media Control 

 When a User makes a call to PSTN Network Media 

Control & Gateway should communicate with PSTN 

Network over SS7 Protocol or ISUP. 

 Media Control interacts with the S-CSCF to select the 

correct node for calls coming from legacy network. 

 

Media Gateway 

 Handles the VoLTE Call payload with any other IMS 

networks or with PSTN network 

 Media Gateway is responsible for terminating bearer 

channels from a circuit switched network and streams of 

media from a packet network. 

 

IMS Interconnect and PSTN interconnect: 

 IMS Gateway communicates with Other IMS Networks. 

3GPP has named these Nodes as IBCF (Interconnection 

Border Control Function) and TrGW (Transition 

Gateway). IBCF is an entity of control Plane and TrGW is 

an entity of user Plane. 

 PSTN Gateway interacts with PSTN Networks. 3GPP 

named these nodes as MGCF(Media Gateway Control 

Function) & IMS-MGW(Media Gateway) , where MGCF 

is an entity of control Plane & IMS-MGW an entity of user 

Plane Entity

 

These nodes can route a call to other IMS network or any 

PSTN network seamlessly. 

 

BGCF (Breakout Gateway Control Function): 

 BGCF decides where to route a call that is to other IMS 

network or any PSTN network.

 BGCF determines the next hop to forward a routing call.

 BGCF is responsible for determining the network where 

the circuit switch breakout occurs for PSTN terminations.

 BGCF selects MGCF if the breakout occurs in the same 

network.

 

2. Related Work 
 

A network architecture was designed and implemented in 

[1]. The emulation platform called Open Air Interface (OAI), 

an open source software tool which allows experimentation 

of large-scale networks was used to establish enterprise level 

heterogenous network. 

 

IMS service gateway called Open Service Gateway Initiative 

(OSGi) was proposed in [2], that allows access of IMS 

services to the devices that are connected to the Internet 

without USIM card. The proposed gateway allows accessing 

of IMS services to non-IMS devices. 

 

A concept of merging the high bandwidth feature of LTE 

network and a new Per-Hop Behavior that differentiate and 

classify the IPTV sub traffics by using the Flow Label of 

IPv6 was proposed in [3]. The proposed architecture makes 

IPTV video components to prioritize the sub traffic 

according to the network administrator policy. It enables 

IPTV packets to avoid best-effort treatment. OPNET 

software is used to implement the proposed architecture 

using two different scenarios. 

 

A scheme using a registration feature of IMS is demonstrated 

in [4]. Combining the registration feature of IMS with its 

functionality and thereby allowing many devices to share 

duplicate identity to make telephony services like messaging 

or video or voice to support many-to- many mappings 

between endpoints and identities. 

 

Two-Way Active Measurement Protocol (TWAMP) was 

proposed in [5] to measure the Quality of Service parameter 

of the IP network. TWAMP delivers the performance metrics 

for the IP network infrastructure. According to active 

method, jitter, packet loss and round trip delay parameters 

between two end nodes were measured with PING and 

TWAMP protocols. The values obtained by active 

measurement methods were analyzed by comparing. 

TWAMP protocol is recommended for communication of 

multimedia and is suitable for measuring service quality of 

IP Networks. 

 

The aspects of the voice solutions provided by the LTE 

system which includes VoLTE are analyzed in [6]. The KPIs 

which are adopted to evaluate the delay in the VoLTE call 

setup. Paper provides several techniques to minimize the 

overall call setup delay and the interruption of voice 

presented a performance analysis that includes assessment of 

the delay in the call setup for end-to- end devices of different 

radio conditions. The authors identified the challenges in the 

deployment of voice solutions. 

 

The Emergency Service, a fundamental part of the IMS 

allows user to initiate calls in emergency situations. These 

calls acquire help from nearest Public Safety Answering 

Point (PSAP). IMS network uses Emergency Call Server or 

Location to Service Translation server as the Routing 

Determination Function (RDF) to identify an appropriate 

PSAP to which the call can be routed. A mechanism fetching 

the information of PSAP location at the E-CSCF was 

proposed [7]. The fetched information was used to choose 

the appropriate PSAP for handling the emergency calls. This 

mechanism is effective in terms of cost and time compared to 

the Open IMS Core implementation. 

 

The Long-term evolution (LTE) networks introduced data 

packet forwarding concept. These data packets are 

transmitted between evolved node Base Stations to reduce 

the overhead due to signaling and the delay occurred during 

the data path switching scheme. Even with the data packet 

forwarding mechanism, if the forwarding chain length is not 
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set properly, this data packet forwarding mechanism may 

suffer from throughput degradation. To obtain the optimal 

handover performance in terms of throughput and delay and 

reduce the signaling overhead, a distributed and optimized 

data forwarding scheme for LTE was proposed in [8]. 

 

LTE is a wireless communication system. It is a first IP 

based system. VoLTE (Voice over LTE) is deployed to 

provide voice services over LTE network. An efficient end-

to-end model is required to ensure the good QoS experienced 

by user. There is a need for higher data capacity network due 

to rapid growth of smart phone industry. The performance of 

voice over LTE system is explained in[9]. Different voice 

codec were used to determine the performance. Authors used 

OPNET software to simulate different scenarios of voice 

codec and observed their influences are on the parameters of 

LTE such as average jitter, throughput and end to end delay. 

 

3. Implementation Details 
 

As we seen in the introduction each component of IMS is 

responsible for routing an IMS call to achieve end to end 

delivery. Hence each component of IMS acts as routing 

agent that routes a call from one component to another 

component to provide end to end call delivery. These 

components are implemented as routing configurations, 

containing multiple entries, where each entries gives the 

address of next hop to which the call needs to be forwarded. 

The routing configuration of each component are present in 

the component memory respectively. 

 

 
Figure 3: Processing change configuration request without 

delta support 

 

There is a central database that stores all the routing 

information of each component of IMS network. As there is 

always a change in the network due to addition or deletion of 

a network component or addition of new user or removing a 

existing user, the routing configurations of components must 

be made dynamic (to support adding a new entry, deleting an 

entry and updating an entry) and delivered to operators so 

that operators can make change whenever required. To 

change the routing configuration in the component memory 

there are two methods. First method as depicted in figure 3 

whenever request comes to change a configuration, all 

contents of configuration is deleted from process or memory 

and the requested operation(add, delete or update)is 

performed while restoring the configuration contents from 

the central database into processor memory. One more 

method is instead of deleting whole contents of the 

configuration from the component memory only required 

routing entry is changed, since it is a small change with the 

component configuration it is called as Delta change as 

shown in figure 4. We need to write a code that performs 

addition, deletion and updation operations on a particular 

configuration. 

 

 
Figure 4: Processing change configuration request with delta 

support 

 

4. Experimentation 
 

Directly integrating these code performing changes in 

configurations at application level without testing may lead 

to numerous bugs so testing of these code must be carried 

out before integrating them with application level. To test the 

performance and operation accuracy of the code performing 

addition, deletion and updation of an entry in the 

configuration framework is developed. The main objective of 

this framework is to reduce the application level bugs and 

also to check the time taken to make changes in the 

configuration with and without delta support. The input 

given to test these configurations must contain 

 The component name (configuration name) and the entry 

on which the change operation must be performed 

 The name of the operation to be performed on component 

i.e. to add/ to delete/ to update. 

 

For example consider a BGCF configuration with n routing 

entries 

 

a) Delete an entry 

Giving an input to delete a k
th

 entry of BGCF configuration, 

as result of testing we observed that k
th 

entry of BGCF 

configuration is deleted and k+1
th

 entry of BGCF becomes 

k
th

 entry and so on finally we will end up with n-1 routing 

entries in BGCF configuration. 

 

b) Add an entry 

Give an input to add an entry into BGCF configuration, as a 

result of this input we observed BGCF configuration with 

n+1 routing entries and new row is added at the end. 

 

c) Update an entry 

Giving an input to update a k
th

 entry of BGCF configuration, 

k
th

 entry is updated in the BGCF configuration. 

 

5. Result and Analysis 
 

From the experimentation we observed that the average time 

taken to add a routing entry with and without delta support 

are 0.50s and 0.58s respectively, the average time taken to 

add a routing entry with and without delta support is 0.47s 

and 0.55s respectively. The average time taken to update an 

existing entry with and without delta support is 0.51 and 0.57 

respectively. By comparing both the methods it is 

recommended to go with second method. Figure 3 depicts 

the graphical representation of time taken by add operation, 

delete operation and update operation with and without delta 

support. 
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Figure 5: Average time taken to perform add, delete and 

update operations 

 

6. Conclusion 
 

The IP Multimedia Subsystems is a network architecture that 

delivers multimedia services over IP networks. From voice 

only into multimedia such as text, voice, pictures and video 

or combination of them. This paper proposed an approach to 

enhance reading performance during call processing in the 

IMS networks. The new framework is developed to test the 

Delta Configuration handling on IMS Components, which 

reduces bugs at application level entity. We compared 

performance of IMS components with and without delta 

support. The experimental analysis and results showed that 

the performance of components with delta support is more 

time effective compared to without delta support. 
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