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Network elements and protocols for NGN with SIP
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MCU = Multipoint Control Unit
RTP = Real-time Transport Protocol
MEGACO = Media Gateway Control Protocol 
B2BUA = Back-to-Back User Agent
ALG = Application Layer Gateway
SBC = Session Border Controller
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Key features of Next Generation Networks (NGN) 
1. Packet oriented (core) network for all services 9. Overall unified network management 
2. Quality of Service (QoS) 10. Mobility 
3. Utilizability for new services 11. Integrated security functions 
4. Separation of call/service control and user data transport 12. Service-appropriate billing 
5. Integration of any existing, important telecommunication network, especially access networks 13. Scalability 
6. Application Server (AS) 14. Unrestricted access by users to different networks and service providers 
7. Multimedia services 15. Consideration of applicable regulatory requirements 
8. High bit rate  

 

Use of SIP network elements in NGN 

D
ip

l.-
In

g.
 (F

H
) F

. W
eb

er
, P

ro
f. 

D
r.-

In
g.

 U
. T

ric
k,

 F
H

 F
ra

nk
fu

rt 
a.

M
., 

R
es

ea
rc

h 
G

ro
up

 fo
rT

el
ec

om
m

un
ic

at
io

n
N

et
w

or
ks

–
A

ll 
rig

ht
sr

es
er

ve
d.

Peer-to-Peer Communication (P2P) of SIP User Agents
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− SIP and RTP P2P
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SIP Communication via SIP Proxy Server

− SIP via SIP Proxy
− RTP P2P
− SIP standard case
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SIP and RTP Communication via Session Border Controller 
(SBC)
− SIP and RTP via SBC
→ Security
→ Billing by time or traffic

volume
→ Lawful Interception
≠ NGN key features 3, 4, 13

SIP User Agent

MGW SGW

SIP
Proxy

IP network 1SIP+RTP SBC

MGC

MGW

RTP RTP RTP

RTP

64 kbit/s ISUP

ISUP
SIP

SIP SIP

MEGACO

MEGACO

ISDN/PSTN

SIP

SIP
RTP

SIP User Agent

IP network 2

D
ip

l.-
In

g.
 (F

H
) F

. W
eb

er
, P

ro
f. 

D
r.-

In
g.

 U
. T

ric
k,

 F
H

 F
ra

nk
fu

rt 
a.

M
., 

R
es

ea
rc

h 
G

ro
up

 fo
rT

el
ec

om
m

un
ic

at
io

n
N

et
w

or
ks

–
A

ll 
rig

ht
sr

es
er

ve
d.

Interconnect Communication with circuit-switched network
via Media Gateway (MGW) und Signaling Gateway (SGW)

SIP User Agent

MGW SGW

SIP
Proxy

IP network 1SIP+RTP SBC

MGC

MGW

RTP

RTP RTP RTP

RTP
64 kbit/s ISUP

ISUP

SIP SIP SIP

MEGACO

MEGACO

ISDN/PSTN

SIP

SIP
RTP

− SIP via MGC
− RTP via MGW
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RTP IP Communication via Media Gateway (MGW)

− SIP via MGC
− RTP via MGW
→ Decomposed Gateway
→ Security
→ Billing by time or traffic

volume
→ Lawful Interception
≠ NGN Key features 3, 13
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UMTS Rel. 5 – IP Multimedia Subsystem (IMS) 
Session Management and Routing 
P-CSCF (Proxy-CSCF)  ~ SIP Proxy Server 
I-CSCF (Interrogating-CSCF) incl. THIG (Topology Hiding Inter-network Gateway)  ~ SBC for 
signaling only 
S-CSCF (Serving-CSCF)  ~ SIP Registrar/Proxy Server  

Interworking 
BGCF (Breakout Gateway Control Function)  ~ SIP Proxy Server 
MGCF (Media Gateway Control Function)  ~ MGC 
IM-MGW (IP Multimedia-Media Gateway)  ~ MGW 
SGW (Signaling Gateway)  ~ SGW  

Services 
AS (Application Server)  ~ SIP Application Server 
MRF (Multimedia Resource Function)  ~ Media Server  

Data base 
HSS (Home Subscriber Server)  ~ Location Server  
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UMTS Release 5 network
architecture

Node B
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UTRAN = Universal Terrestrial Radio 
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Connecting Application Servers to the IMS

S-CSCF
SIP

OSA 
SCS

OSA 
AS

OSA API

SIP AS

IM -SSF

SIP

SIP

CAP

DIAMETER
HSS

DIAMETER

DIAMETER

MAP

MAP

OSA/Parlay

CAMEL

CSE 
AS

API = Application Programming Interface
CAMEL = Customized Application for Mobile 

network Enhanced Logic
CAP = CAMEL Application Part
CSE = CAMEL Service Environment
IM-SSF =IP Multimedia-Service Switching Function
MAP = Mobile Application Part
OSA = Open Service Architecture
SCIM= Service Capability Interaction Manager
SCS = Service Capability Server

SCIM
AS AS
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NGN IMS Convergence according to ITU-T and ETSI
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