
 
 
 

Q

A
D
S
 

 
I

u
c
C
a
d
t
s

a
n
w
a
n
q
u

e
p
t
I
n
c
t
c
t
i
a
s
t
i
i
d
f
a
t
o
i
o
d
d

                  
     ISSN 13
                  

 QoS Ana
 

A. Jarutis
Department of
Studentu str. 5

Introduction 
 
While re

users are cha
convergence 
Consumers w
and at any ac
device. These
telecommunic
subsystem IM

IMS is b
an IP-based c
networks to p
wireless subs
architecture, t
networks - ne
quickly by red
using packet tr

Since th
evolutionary p
packet switch
therefore, in t
IMS interope
networks such
circuit switchi
technology ne
combining the
transmiting thr
t is importan

affects the qu
scientific artic
telecomunicati
nformation tr
mportant for 

directions in 
flows analysis
analysis [2]. G
this analysis f
of the service
nto two fixed 

out in this wor
dependence o
dispersion. 

                  
392 – 1215 
                  

alysis in 

s, S. Simk
f Telecommun
50, LT-51368 K

equirements o
anging and te
of different 
ant to get mu

ccessible devi
e needs are
ations techn
S. 

basically a net
core network 
provide a co
scribers [1]. 
the IMS allow
ew services ar
ducing their de
ransmission in
he developme
process, trans
hing network
the transition 
erability with
h as PSTN, 
ing. For IMS
etworks, there
e relevant flow
rough the con

nt to know wh
uality of real-
cles of qualit
ion networks
ransfer, but 
real time ser
the research 

s [3, 5], and o
Given that last
focused in this
e flows of dif

access netwo
rk. The aim is

on utilization

 ELECTRO
                  
        ELEK

TE
T 180  ──

IMS Ne

kute 
nications, Kau
Kaunas, Lithu

of telecommu
echnologies a
networks is 

ultimedia serv
ice - phone, c
e already sa
nology - the

twork architec
connected t

onverged serv
By courtes

ws easily dev
re being intro
evelopment an
n the transport
ent of teleco
sition from ci
ks will be 
 period is ne

h existing pr
PLMN, using

S interoperabi
e are networ
ws. When real
nsentaneous d
hat delay ther
time services
ty characteris
s [2, 5, 6]. 
also connect

rvices. Theref
works - one 

other - for the
t-mentioned is
s direction. Q

fferent users g
orks (PSTN, A
s to assess av

n rate in the

ONICS AND
                  

KTRONIKA

TELECOMMU
───────

TELEKOM

etwork 

unas University
uania, phone:

unication serv
are developin
recently not

vices on real 
computer or o

atisfied the l
e IP multim

cture consistin
o multiple ac

vice to wired
sy of a fle
velop the exi
oduced simply
nd operation c
t layer. 
ommunication
ircuit switchin
sufficiently 

ecessary to en
revious-gener
g the principl
lity with diff

rk‘s gateways
l-time service
evices - gatew
re is getting. 
s. There are m
stics evaluatio

Not only u
tion compose
fore, there are

for the sign
e user's data f
s significantly

Qualitative ana
groups, distrib

ADSL2+) is ca
verage service 
e system also

43 

ND ELECTR
                  

A IR ELEKT
 
 

UNICATIONS
───────
MUNIKACIJŲ

 

ty of Technolo
+370 37 300

rvices 
ng, a 
ticed. 
time 

other 
latest 

media 

ng of 
ccess 

d and 
exible 
isting 
y and 
costs, 

ns is 
ng to 
long, 
nsure 
ration 
le of 

ferent 
s [4], 
es are 
ways, 

This 
many 
on in 
user's 
e are 
e two 
naling 
flows 

y less, 
alysis 
buted 
arried 

time 
o on 

IMS
 

Gen
3GP
conv
[7]. 
netw
circu
difer

usin
(Ses
own
func
IMS
It co


 S
 

 

Fig. 
 

It a
conn
trans
cont
prov
let th

RICAL ENG
                  

TROTECH

NS ENGINEER
────────
Ų INŽINERIJ

ogy, 
0505, e-mail: a

S architectur

The IMS i
neration Partn
PP, 3GPP2 
verged Servic

At the beg
works. Starting
uit switching 
rent access tec

IMS is a ne
ng the principl
ssion Initiation
n features. It 
ctions summat
S core network
onsists of: 
Media Transp
Control Layer
Service or app

1. IMS architec

Transport la
allows differe
nect to the IM
sport in this la
trol functions 
vide an integra
he service pro

GINEERIN
                  

HNIKA

RING 
──── 
JA 

ajarutis@ktu.l

e 

is originally 
nership Proje
and TISPAN

ces & Protoco
inning, IMS 
g with the six

networks, ot
chnologies wa
etwork archite
les of next-ge
n Protocol) pr
is not a sepa

tion, whitch th
k is defined as

port Layer; 
r; 
plication Laye

cture [2] 

yer is respons
ent IMS dev
MS network. 
ayer. In the co
(CSCFs) of ca
ated and stand
oviders offer 

NG 
     2011. N

lt 

designed b
ect) and late
N (Telecom
ols for Advan

was designe
xth version, in

other IP netw
as realized. 
tecture, which
eneration netw
rotocol. IMS n
arate network
he system mu
s a layered ne

er. 

sible for the n
vices and us

Also there i
ontrol layer th
all session. Th

dardized netw
various multi

 

No. 6(112) 
 

by 3GPP (3r
er updated b
s & Interne

nced Network
ed for mobil
nteraction wit

works and wit

h effectively
works with SI
network has i
k but only th

ust support. Th
etwork (Fig. 1

network acces
er equipmen

is  informatio
here are variou
hese two layer
ork platform t
imedia service

rd 
by 
et 
s) 
le 
th 
th 

is 
IP 
ts 

he 
he 
). 

 

ss. 
nts 
on  
us  
rs 
to 
es 

http://dx.doi.org/10.5755/j01.eee.112.6.442



44 
 

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


, wich consist of  waiting time 

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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