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in the service layer. Application servers provide the 
interface with the control layers using the SIP protocol [1]. 

The IMS network is independent from access 
technology type, however this analysis is performed in 
fixed access users group, where multimedia 
communication services are used. Due to the IMS 
interoperability with old circuit switching networks the 
PSTN network was selected. Due to the high popularity 
and prevalence the ADSL2 + network was selected. Users 
are divided into two groups by using services - one part of 
the consumers are  using only telephony (PSTN), the other 
part - all services: voice, data and video providing of one 
and the same access (ADSL2 +). For the evaluating of 
access specification,  in both networks there are accepted 
the same number of users (5000).  

Interaction of different groups of users with IMS 
network is carried out via the respective functional blocks. 
According  to Fig. 1., the  users access of PSTN network is 
ensuring through MGW (Media Gateway), whitch belongs 
to the transport layer. Meanwhile,  users of ADSL2+ 
network are connected to IMS via the DSLAM (Digital 
Subscriber Line Access Multiplexer) and the BAS 
(Broadband Access Switch) blocks. As this research focus 
on these functional blocks, a brief their description is 
giving below.  

The MGW interfaces the media plane of the PSTN or 
CS network. On one side the MGW is able to send and 
receive IMS media over the Real-Time Transport Protocol 
(RTP). On the other side the MGW uses one or more PCM 
(Pulse Code Modulation) time slots to connect to the CS 
network. In addition, the MGW performs transcoding 
when the IMS terminal does not support the codec used by 
the CS side [8]. 

The IP DSLAMs are letting operators offer both DSL 
access and traditional two-wire POTS connections using a 
SIP client in the DSLAM [9]. 

The BAS routes traffic to and from DSLAM. It sits at 
the core of an IMS network, and aggregates user sessions 
from the access network. There can be injected policy 
management and IP Quality of Service (QoS). 

The aim of this analysis is to find out what delay is 
bring in, when users use different services and different 
access.  

 
The quality indicators of generated flows service in 
PSTN network's users group 

 
After the analysis of voice information generated 

flows (when load intensity Y, allowable losses P and 
required throughput for one communication session B are 
evaluated), finded out that one type (voice) flow with 

intensity MGWPSTN _  = f(Y, P, B) = 11550 pps arrives to 

MGW, which connects PSTN network with IP.  
To ensure stabile work of the system, it is necessary 

that its utilization do not exceed 50%, i. e.  0,5. 

Then, according to (1) formula, departure rate is 
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where   – system utilization rate (traffic intensity);   – 

arrival rate;   - departure rate (service rate). 

To service this traffic of packets, required packets 
transfer rate is 

 

8** packetLB  , bps,  (2) 

 

where B – packets transfer rate; packetL  - the total size of 

packet of voice information. In Ethernet network, when 
headers of necessary protocols are calculated, packetL  

equals  238 bytes. 
According to formula (2) is getting that B = 44 Mbps. 

In order to transfer this flow, Fast Ethernet technology, 
providing up to 100 Mbps speed is necessary.  

For this case calculated   and  .  Getting that 
= B/( packetL *8) = 52521 pps,  = 0,22. 

Assuming that the inter-arrival times and service 
times are exponentially distributed, for analysis of traffic 
service M/M/1 model can be used. Gateway of voice 
traffic  has large memory enough, so it can be say that 
buffer size is infinite. 

According to Little's formula, application‘s average 
being time in the system ST
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in the system and service time, is defined as follows 
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Under such conditions  ST


equals 2,4 *10-5  s,  when 

Fast Ethernet technology is used.  
Realistically system's load can vary for different 

number of users and their intensity of using services. 
Therefore ST


 dependence on system utilization rate   is 

ascertaining (Fig. 2). 
 

 
 

Fig. 2. ST


 dependence on   in PSTN user‘s group  
 

System utilization rate is a measure of the congestion 
of the system. When it is low (near to zero) - there is very 
little queuing and in general as system utilization rate 
increases (to near 1) - the amount of queuing increases. In 
this case, by utilizing a half capability of the system, (

5,0 ), delay ( ST


) equals 0,087 ms. Considering that the 

delay does not exceed recommendable 5 ms value in the 
access,   must be  0,98. 
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