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Problematika sieti NGN a
migracie k NGN

Be. Tomas Kramarié Katedra telekomunikacii, Fei STU

Frot ing. kan Bar, FiD —ra

ﬁgfe» t"?*_-:

Obsah prednaSky:

PROTOKOLY PRE NGN:
- signalizacia pre MGW: H.248 / MeGaCo
- routing a forwarding v sieti NGN: MPLS
»  REVOLUCNE KROKY KNGN
»  KONSOLIDACIA DNESNEHO STAVU
»  MIGRACNE SCENARE OD TDM K SIETINGN
»  RIESENIE MIGRACIE IPv4 na IPvé
*  ARCHITEKTURANGN PODLA: Netwoe™™
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H.248 / MeGaCo
(Media Gateway Control Protocol)

Ivan Baroiiak - FEI STU Bratislava
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H.248 - MeGaCo (Media Gateway Control Protocol)
« riadenie signalizacie a session(relacného) mazmentu potrebného po¢as multimedialnej
konferencie
« protokol definuje'sposob komunikacie medzi'media gateway, ktory konvertuje data z formatu
okruhovo-prepajanej (spojovo-orientovanej)siete (TDM) do paketovej siete amedia gateway
kontrolér-u
« taktiez sa vyuziva na zostavenie, udrziavanie, a ukonéenie spojeni

- normalny hovor

- multiple endpoints
* Megaco a H.248 - ako mnohonasobne zlepSena verzia MGCP
« Standardizovany V/IETE (Internet Engineering Task Force) ako/Megaco (RFC 3015) a ITU-T
(TelecommunicationStandardizationSectorOfThelnternationalTelecommunicationsUnion) ako
odporuc¢anieH.248.
* ITU neskér plne prevzalo - vydalo dalej 3 verzie H.248.1, najznamejsia(September2005)
« H.323 - pouzitie pre local area networks (LANs), ale neschopny Skalovatelnosti pre velké
verejné siete
» Megaco/H.248 model odstrariuje signalizacnu kontrolu z priechodu — vkladana do media
gateway controller => kontrol nad mnozinou priechodov
« je to protokol typu MASTER — SLAVE

(pr. MASTER=Softswitch s MGC SLAVE=AcccessGateway)

« je to protokol transak&ne orientovany
» stack — MeGaCo —> H.248 + vylepSenia , teda H.248 dalej len ako MeGaCo verzie X.Xx

Ivan Baroiiak - FEI STU Bratislava
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H.248 / MeGaCo:

Preco MeGaCo?

.

.

.

.

.

doélezity pre NGN architektiru —> migra¢né kroky = zakomponovanie réznych typov
priechodov

princip zostavovania spojenia velmi podobny ako pri TDM

spolahlivost , jednoduchost, vysoka Skalovatelnost, Otvoreny Standard

vyuzitie pre 3GPP a TISPAN IMS, okrem iného aj CISCO - pre IP telefony

podpora enkédovania pre IN(Intelligent Network) a ATM

lahky upgrade na vysSie verzie, priom zachovanie spatnej kompatibility (vid. Telekom
svet)

podpora plnej redundancie (ochrana proti zlyhaniu) pre aplikacie

vynikajuci reporting — hlasenie chyb, Statistiky, prehlad stavu

Megaco/H.248 - podpora viac portov na jeden fyzickl gateway — zname ako multiple

gateways (vid. neskér v komponentov)

.

atd'...
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<, H.248 / MeGaCo:
Komunikacia

* MGC (Media Gateway Controler) - kontrola / dohlad nad mediac¢nymi priechodmi
* MGC komunikuje s MGW pomocou H.248

« riadi zostavovanie volani, billing, Statistiky — prehlad prenesenych dat

* vzajomna spolupraca s ISDN signalizaciou (v IP -> SCTP/IUA)

» TDM signalizacia konvertovana na H.248 & SCTP / IUA

H.248 vyuziva protokoly:
*UDP - ako transport
- port

RTP(Real-time Transport Protocol)
- pouzity na/prenos VolP dat - payload stream
- taktiez H.323 a SIP
- samotny nie je bezpecny
- na zabezpecenie je pouzity:
SCTP (StreamControlTransmissionProtocol)
- okrem iného pouzity na IUA/ ISDN User Adaptation

SDP(Session Description Protocol)
- popisuje CODEC, Porty, IP adresy
- Y etov

Ivan Baroiiak - FEI STU Bratislava
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3-Way Handshake

O

Softswitch s MGC MediaGW
Request: T=1{...}
> Reply: P=1{...}

TransactionResponseAck: K{1} [S—
Request: T=2{...}

Reply: P=2{...}
Request: T=3{...}

Reply: P=3{...}
TransactionResponseAck: K{2,3}

Ivan Baroiiak - FEI STU Bratislava
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H.248 / MeGaCo:

Context=Session

NullContext

ﬁ PCM30 channel
E PCM30 channel
E PCM30 channel

Media Gateway

o

CallContext 42

®

IP/MPLS

Ivan Baroiiak - FEI STU Bratislava
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H.248 / MeGaCo:

Media Gateway @
NullContext

- CallContext 42
L __pog

ﬂ PCM30 channel
E PCM30 channel

» Ephemeral — IP strana
» Physical — TDM strana

Ivan Baroiiak - FEI STU Bratislava

H.248 / MeGaCo:

Media Gateway iui
NullContext

- CallContext 42
E PCM30 channel -_®_- RTP

E PCM30 channel
CallContext 43 RTP

E PCM30 channel
RTP

IP/MPLS

Ivan Baroiiak - FEI STU Bratislava



g H.248 / MeGaCo:

Mediaény stream
—_—
CallContext _
ReceiveOnly

Inactive

Media Stream

ﬁ (PCM30 channel)|
SendOnIy_]

ReceiveOnly

Inactive

Media Stream
(RTP)

<
<
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i H.248 / MeGaCo:

H.248 Packet

Elementy spravy Riadené s

MEGACO/1 [158.237.34.132]:2944
Transaction = 9998 {

Context = - {

ServiceChange = ROOT { 53
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H.248 / MeGaCo:

Format

Long format

MEGACO/1 [158.237.34.132]:2944
Transaction = 9998 {
Context = - {
ServiceChange = ROOT {
Services{
Method = Restart,
ServiceChangeAddress = 2944,
Version = 2,
Reason = "901 Cold Boot",
Profile = ResGW/1
}

Short format

111 [158.237.34.132]:2944
T=9998(
c=o{
SC=ROOT{
sV{
MT=RS,
AD=2944,
V=2,
RE="901 Cold Boot"
PF=ResGW/1
}

11 [158.237.34.132]:2944 T=9998{C=-{SC=ROOT{SV{MT=RS,AD=2944,V=2,RE="901 Cold Boot",PF=ResGW/1}}}}

Ivan Baroiiak - FEI STU Bratislava
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Softswitch s MGC

T=50{C=-{MF=port_1{E=4711{al/oh}}}}

P=50{C=-{MF=port_1}}

T=10{C=-{N=port_1{OE=4711{20080513T07444600:al/oh}}}}

T=51{C={MF=port_2{E=815{al/oh}}}}

P=51{C={MF=port_2}}

P=10{C=-{N=port_1}}

Offhook A

E=4712{al/on{strict=state}}},
A=S{ M{ O{mo=in,ntjit=30},
L{ v=0

m=audio $ RTP/AVP 4

a=ptime:30}}}}}

T=51{C=${ A=port_1{ M{ Ofmo=in tdmc/ec=on,tdmc/gain=0}},

a=fmtp:4 annexa=no;bitrate=6

P=51{C=1{ A=port_1,
A=gwrtp/303{ M{ L{ v=0
c=IN IP4 172.28.174.101
m=audio 5338 RTP/AVP 4
a=rtpmap:4 G723/8000
a=fmtp:4 annexa=no

m

l nuexs [e20] 21d A0}BPOY BluBABISEN l

Ukazka zostavovania, spdjania a ukonc¢enia hovoru
I\ NS
GW2

ug.B
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T=52{C=1{MF=port_1{E=4712{al/on{strict=state},dd/std{tl="}}}}}

2.5
Softswitch s MGC

P=52{C=1{MF=port_1}}

T=53{C=1{MF=port_1{SG{cg/dt}}}}

P=53(C=1{MF=port_1}}

T=11{C=1{N=port_1{OE=4712{20080513T07444700:dd/std{tid=3}}}}}

P=11{C=1{N=port_1})

T=54{C=1{MF=port_1{SG{}}}

P=54{C=1{MF=port_1}}

T=12{C=1{N=port_1{OE=4712{20080513T07444800:dd/std{tid=8}}}}}

P=12{C=1{N=port_1}}

T=13(C=1{N=port_1{OE=4712{20080513T07444900:dd/std{tid=6}}}}}

P=13{C=1{N=port_}) |

i,

T=55{C=8{ A=port_2{ M{ O{mo=in tdmclec=on,tdmc/gain=0}},
E=4712{allon,al/of)},
E=5647{nt/qalert{th=50}},
M{ Ofmos=in,ntjit=30},

s

A=${

c=INIP4$

m=audio $ RTP/AVP 4

a=fmtp:4 annexa=no;bitrate=6
a=ptime:30}}))}

P=55({C=9( A=port_2,
=gwrtp/6{ M{ L{

1P4 172.28.174.102
udio 5340 RTP/AVP 4
pmap:4 G723/8000
a=fmtp:4 annexa=no

m

Ukazka zostavovania, spdjania a ukonc¢enia hovoru

]
GW2

l nuess ajowal aid AOYBPOY dlUBARISEN l
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Ukazka zostavovania, spdjania a ukonc¢enia hovoru

—_——
Softswitch s MGC

T=56{C=9{MF=port_2{SGf{alert/ri{pattern=1}}}}}

P=56{C=9{MF=port_2}}

T=58{C=1{ MF=port_1{  M{ O{mo=sr.tdmclec=on,tdmc/gain=0}}},
MF=gwrtp/303{ M{ Ofmo=rc},
R{ v=0

T=57{C=9{ MF=gwrtp/6{ M{ O{mo=in},
R{ v=0

c=IN IP4 172.28.174.101
m=audio 5338 RTP/AVP 4
a=fmtp:4 annexa=no;bitrate=6
a=ptime:30}},

SGlog/t}

c=IN IP4 172.28.174.102
m=audio 5340 RTP/AVP 4

P=57(C=9{MF=gwrtp/6}}

a=fmtp:4 annexa=no;bitrate=6
a=ptime:30}}}}

P=58(C=1{ MF=port_1,

MF=gwrtp/303{ M{ L{ v=0
c=IN IP4 172.28.174.101
m=audio 5338 RTP/AVP 4
a=rtpmap:4 G723/8000
a=fmtp:4 annexa=no

my

GwW

T=59{C=1{MF=port_1{E=4712{allon{strict=state}}}}}

P=59{C=1{MF=port_1}}

T=60{C=1{ MF=port_1{

M{ Ofmo=srtdmclec=on tdmc/gain=0}},
). ddlstt="),

E=471
MF=gwrtp/303{ M{ Ofmo=sr}}}}}

A pocuije ringback ton. Vypni CR,pozi CR z

|

P=60{C=1{ MF=port_1,

MF=gwrtp/303}}

VyzvyarianieU&.B

Posli ringbac}( tone cez RTP

c.

Ivan Baroiiak - FEI STU Bratislava
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A pocuje

DTMF 3

Ukazka zostavovania, spdjania a ukonc¢enia hovoru

Softswitch s MGC

T=2222{C=9{N=port_2{OE=815{20080513T07445300:al/oh}}}}

P=2222{C=9{N=port_2}}

T=61{C=0{MF=port_2(E=816{allon{strict=state}}}}}

P=61{C=9{MF=port_2}}

T=62{C=9{ MF=port_2{ M{ O{mo=sr,tdmc/ec=on,tdmc/gain=0}},
SG{.

= dd/stafti="},
MF=gwrtp/6{ M{ Ofmo=sr}},
SGY)

T=62{C=9{ MF=port_2,
MF=gwrtp/6}}

Hovor (VoP) —> Hlas ide

RTP STREAMom cez IP

T=63{C=1{ MF=port_1{E=4713{al/on{strict=state},al/fl dd/std{ti="},ctyp/dtone}}}}

P=63(C=1{ MF=port_1}

T=64{C=1{MF=port_1{SG{dg/d3}}}

T=2223{C=9{N=port_2{OE=815{20080513T07445700:dd/std{tid=3}}}}}

P=2223{C=9{N=port_2}}

P=64{C=1{MF=port_1}}

GW2

Offhook B

Pripoj RTP

‘@j

B posiela DTMF

Ivan Baroiiak - FEI STU Bratislava

A poduje congestion

Ukazka zostavovania, spdjania a ukonc¢enia hovoru

Softswitch s MGC

T=2224{C=9{N=port_2{OE=81 137074,

i

==
GW2

P=2224{C=9{N=port_2}}

Ugastnik B prerusil hovor — poloZil sltichadlo

Odpoj RTP pre A

T=65{C=9{MF=port_2{E=8 ,dd/std{ti="}, 3

P=65(C=9{MF=port_2}}

T=66{C=9{ MF=port_2{ M{ O{mo=in,tdmclec=ontdmc/gain=0}},
E=815{al/of{strict=state}}},
MF=gwrtp/6{ M{_Ofmo=in}}}}}

T=67{C=1{ MF=port_1{M{ Ofmos=in,tdmc/ec=on tdmc/gain=0}},
E=471

T=62{C=9{ MF=port 2,
MF=gwrtp/6}}

MF=gwrtp/303{ M{ Ofmo=in}}}}}

P=67{C=1{ MF=port_1,
MF=gwrtp/303})

T=68{C=1{ MF=port_1{SG{cglct}}}}

P=68{C=1{ MF=port_1}}

Onhook

Odpoj RTP pre B

Ivan Baroiiak - FEI STU Bratislava
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gﬁ‘g it | Ukazka zostavovania, spdjania a ukoncenia hovoru
dsamt = >
| - X

GWA Softswitch s MGC GW?2
T=69{C=1{ S=port_2{AT{}, o
S=gwrtp/6{AT{SA}} g
] o
T=69{C=9{ S=port 2, B
S=gwrip/6}} o &
g5
T=70{C=-{MF=port_2(E=817{allon,al/of{strict=state}}}} B ®
T=70{C=-{MF=port_2}} S
§ T=14{C=1{N=port_1{OE=4713{20080513T07445300:allon}}}}
<
g P=14{C=1{N=port_1}}

T=71{C=1{MF=port_1{SG{}}}}

P=71{C=1{MF=port_1}}

T=72{C=1{MF=port_1{E=4714{al/of{strict=state}}}}}

P=72{C=1{MF=port_1}}

T=73{C=1{ S=port_{AT{},
S=gwrtp/303{AT(SA})}

P=73{C=1{ S=port_1,
S=gwrtp/303}}

<
©
=
)
k7

T=74{C=-{MF=port_1{E=4715(allon,allof{strict=state}}}}}

©
<
5}
=
[}
>
5
)
£
@
a
£
S
X

P=74{C=-{MF=port_1}}

Ivan Baroiiak - FEI STU Bratislava
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Vyutzitie:
»Access/Trunking Gateways
»Residential Gateways
»IMS MRFCs/MRFPs
»IMS BGFs

»IM-MGWs

»IMS MGCFs

» Softswitches/Call Agents
»|P-PBXs

» 1P Phones

»Set-top Boxes

»Media Controllers
»Media Servers

>IVR

»Announcement Servers
»Conference Bridges
»Vmail Servers

»Call Centers

Ivan Baroiiak - FEI STU Bratislava
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RTP Payload types (PT) for standard audio and video encodings - Closed

The RFC "RTP Profile for Au
Control™ [RFC3551] specifies an
ist maintains and extends that list.

o0 and Video Conferences with M
1 set “payload types". This

PT encoding audio/video clock rate channels
name (AV) (H2) (audio)
[ PCMU A 8000 1 [RFC3551]
1 Reserved
2 Reserved
3 GSM A 8000 1 [RFC3551]
4 6723 A 8000 1 [Kumar]
5 ovi4 A 8000 1 [RFC3551]
6 ovi4 A 16000 1 [RFC3551]
7 LPC A 8000 1 [RFC3551]
8 PCMA A 8000 1 [RFC3551]
9 G722 A 8000 1 [RFC3551]
10 L16 A 44100 2 [RFC3551]
1 L16 A 44100 1 [RFC3551]
12 QCELP A 8000 1
13 oN A 8000 1 [RFC3389]
14 MPA A 90000 [RFC3551] [RFC2250]
15 G728 A 8000 1 [RFC3551]
16 ovi4 A 11025 1 [DiPol]
17 ovi4 A 22050 1 [DiPol]
18 6729 A 8000 1
19 reserved A
20 unassigned A
21 unassigned A
22 unassigned A
23 unassigned A
24 unassigned Vv
25 celB v 90000 [RFC2029]
26 JPEG v 90000 [RFC2435]
unassigned Vv
nv v 90000 [RFC3551]
unassigned Vv
unassigned Vv
H261 v 90000 [RFC2032]
PV v 90000 [RFC2250]
wp2T AV 90000 [RFC2250]
H263 v 90000 [zhu]
unassigned ?
reserved for RTCP conflict avoidance [RFC3550]
unassigned ?
96--127  dynamic ? [RFC3551]
Ivan Baroiiak — FEI STU Bratislava
-
S L
RTP Payload Format media types per [RFC4855] clock rate
= = N media type subtype (Hz)
In addition to the RTP payload formats (encodings) listed in the RTP
Payload Types table, there are additional payload formats that do not audio VPAALATI [RFC30161
have static RTP payload types assigned but instead use dynamic payload  gudio mpa-robust 90000 [REC3110]
type number assignment. Each payload format is named by a registered audio parityfec [RFC3009]
media subtype as listed in the following table. As new payload formats  audio S 8000 1 [REC3558]
are specified, their registered media subtypes should be added to this  audio WO 8000 1 RFCa558
table. In addition, for the payload formats listed in the RTP Payload audio 1400 RFCA4351
Types table above, the “encoding name" is also registered as a media audio a8 RECAG12
subtype under the media type “audio™ or eo”. The clock rate and audio telephone-event RECAT33
nunber of channels shown here are the normal values for those payload audio tone RFCA733
formats that have a normal value. audio Dvi4 RFCA856
Registration procedures and a registration template can be found in audio 6722 RFCA856
[RFC4855] audio G723 RFCA856
audio 6728 RFCA856
clock rate channels audio 6729 RFCA856
media type subtype (H2) (audio) audio oS RECAB56
_ audio L16 RFCA856;
parityfec [RFC3009] audio LPC RFCA856;
rix [RFCA588] PCMA RFCA856;
AMR 8000 RFC4867] [RFC3267] POMU RECABS6,
AVR-WB 16000 RFC4867] [RFC3267] parityfec [RFC3009]
DAT12 RFC3190. red 1000 [RFC4102]
dsr-es201108 RFC3557 rex [RFC4588]
EVRC 8000 1 RFCA788 €140 1000 [RFC4103]
EVRCO 8000 1 RFCA788; BMPEG 90000 [RFC2343] [RFC3555]
EVRC1 8000 1 RFCA788 BT656 90000 RFC2431] [RFC3555]
EVRCB 8000 1 RFC4788 ov 90000 RFC3180
EVRCBO 8000 1 RFCA788 H263-1998 90000 RFC24297] [RFC3555]
EVRCB1 8000 1 RFCA788 H263-2000 90000 RFC24297] [RFC3555]
G7221 16000 1 RFC3047. MP1S 90000 RFC2250] [RFC3555]
6726-16 8000 1 RFC3551] [RFC4856] MP2P 90000 RFC2250] [RFC3555]
6726-24 8000 1 RFC3551] [RFC4856] MPAV-ES 90000 RFC3016
6726-32 8000 1 RFC3551] [RFC4856] parityfec RFC3000
6726-40 8000 1 RFC3551] [RFC4856] pointer 90000 RFC2862
6729D 8000 1 [RFC3551] [RFC4856] raw 90000 RECA175
6729E 8000 1 [RFC3551] [RFC4856] rtx RECA588
GSM-EFR 8000 1 [RFC3551] [RFC4856] SVPTE292M REC3497
L8 [RFC3551] [RFC4856] vel 90000 REC4425
RED [RFC2198] [RFC3555]
rtx RFC4588
vOVI 1 RFC3551] [RFC4856]
L20 RFC3190
L24 RFC3190

Ivan Baroiiak - FEI STU Bratislava



Multi Protocol Label Switching
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Layer3 smerovanie

* \/ suc€asnosti najbeznejsSi spdsob hladania cesty
* Smerovanie na zaklade prislusnosti L3 adresy do danej siete (skupiny adries)

Kazdy smerovac na ceste riesi identicku tlohu:
v’V pakete ndjst L3 adresu prijemcu
vK tejto adrese urcit' siet adresata
v'Vybrat najvhodnej$i next-hop smerovaé

* Tento postup je:
+ Vypoctovo narocny
+ Opakuje sa na kazdom smerovaci na ceste do ciela
Pokusy o rieSenie:
o Route cache
o Cisco Express Forwarding

o IPv6 Flow Labels
N Zakladna pointa smerovania vSak zostava !!!! .

Ivan Baroiiak - FEI STU Bratislava
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W213.81.21.2

Maska Cielova siet’” Next hop
255.255.255.248 87.197.31.40 62.30.100.200
255.255.255.240 193.87.160.0 120.11.40.3
255.255.0.0 158.193.0.0 193.87.55.4
0.0.0.0 0.0.0.0 213.81.21.2

Ivan Baroiiak - FEI STU Bratislava
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MPLS

Iny pristup = ?

+ Ako to robia iné siete?
ATM: konstantné velkosti buniek, hodnoty VPI/VCI
Frame Relay: identifikator DLCI

Il Nepouzivaju vypoctové uréovanie, ale priamu zhodu !!!

« Pri vhodnej suslednosti identifikatorov cesty je zaru€ené, Ze paket dorazi do

spravneho ciela
© ldentifikatory cesty mézu byt lokalne
© Hlavicku L3 staci analyzovat len raz

@ =>7
© Nova myslienka

Ivan Baroiiak - FEI STU Bratislava
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() » '*‘F MPLS

Zakladna idea MPLS

Idea MPLS:
* Oznacovanie prenasanych paketov navestim, ktoré maldohodnutu dizku a
jednoznaénu hodnotu

*'Rozhodovanie sa o dalSej ceste paketu na zéklade:
»Vstupného sietoveho rozhrania (v MPLS zriedkavé)
»Vstupnej hodnoty navestia

¢ Preposielanie — forwardovanie paketu:
» Preznackovanie — zmena hodnoty navestia, pripadne jeho pridanie Ci
odobranie
» Odoslanie vhodnym rozhranim

Ivan Baroiiak - FEI STU Bratislava
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Multi-Protocol Label Switching
* Otvoreny Standard nezavisly na L2 a L3 technoldgii
* Definovany Internet Engineering Task Force (IETF)
» Kombinuje to najlepSie z L2 prepinania a L3 smerovania
« I MPLS umoznuje vyber cesty:

> Podla najkratSich ciest v sieti

> Na zéklade preddefinovanych ciest

> Na zaklade poziadaviek na/QoS
» Podobnu myslienku ako MPLS maju aj technoldgie:

Frame Relay resp. ATM

* MPLS je odlisné v tom, Ze:
» Aktivne spolupracuje s L3 protokolom
»Nevnucuje vlastnu adresnu schému
» Samo vytvara mapovania medzi hodnotami navesti a skupinami L3 adries
> Nie je celou novou sietovou technolégiou, ale skér zvySenim hodnoty
existujucej

Ivan Baroiiak - FEI STU Bratislava
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Multi-Protocol Label Switching

*[MPLS bolo pévodne vyvijané ako rieSenie zvysujucich sa narokov na
priepustnost sieti

» Mnohé z tychto problémov su v su¢asnosti vyrieSené hardverovou podporou
*\Vyuzitie MPLS saldnes viac presuva do oblasti sluzieb s pridanou hodnotou
* MPLS je vhodné zvlast pre rozhlahlé siete a velké nasadenia

Typické vyuZitie MPLS:
+ Smerovanie medzilautonomnymi systémami
« (Virtualne privatne siete over MPLS

> L2 VPN

> L3 VPN

* Traffic Engineering

« 1I'Quality of Service !!!
« NIfAny Transport over MPLS (AToM) !!!

Ivan Baroiiak - FEI STU Bratislava
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MPLS

Link Layer MPLS SHIM Network (IP) IP Packet
Header Header/s Layer Header Data

[ Label (20 bits) j ™ (8)

* MPLS label viozeny medzi L2 a L3 hlavi¢ku
(Tzv. shim (tenky) label, typicky pri Ethernete)

* Do rdmca méze byt vloZzenych viacero navesti
(Tzv. Frame Mode MPLS)

* MPLS label ako su¢ast L2 hlavicky
» VPI/VCI v ATM bunke
» DLCI vo Frame Relay ramci
» Tzv. Cell Mode MPLS

* MPLS label ako suc€ast L3 hlavi¢ky
» IPv6 flow label

Ivan Baroiiak - FEI STU Bratislava
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Hlavny podporovatelia:
*Adtran

*Alcatel-Lucent

*Cisco Systems

*ECI Telecom

*Ericsson (Redback)
*Foundry Networks
*General DataComm
*Huawei

*Juniper Networks

*MRV Communications
*Nokia Siemens Networks
*Nortel

*Tellabs

ZTE

Ivan Baroiiak - FEI STU Bratislava

Revoluéné kroky k NGN

Ivan Baroiiak - FEI STU Bratislava
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+ Migrécie v oblasti telekomunika¢nych sieti predstavujd postupnost’ krokov, ktora je
definovani medzinarodne,

» hlavmymi dévodmi pre migraciu do NGN sieti su redukcia viastne] sietovej architekhiry a
ndkladov na udrzbu, ale najmé rychlejsie rozmiestnenia funkeii pre poskytovanie rozSirenych
sluZieb a nasledné nové zdroje tr2ieb,

= vysokd flexibilita, nizke ceny a Sirok& podpora po celom svete IP protokolu sii atribity ako
najlepSia mo2nost’ pre vybudovanie NGN sieti napriek tomu, 2e si tu nejaké nedostatky, ktoré
patrebuji byt prekonané pokial ide o pripad nedostatku garantovanej kvality shiZieb

+ kazdy siet'ovy operétor sl potenciiine vyberie Int cestu migrécle v zavisksti na svojom
aktudlnom imoni,

+1ato cesta bude z toho dévodu znamenaf rozliéné technologie,

« Il treba si uvedomit , Ze migracia telekomunikaénych sieti k NGN sieti predstavuje dhodoby

proces .

Ivan Baroiiak - FEI STU Bratislava
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Ivan Baroiiak - FEI STU Bratislava
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Konsolidacia dnesného stavu
telekomunikacnej siete

Ivan Baroiiak - FEI STU Bratislava

« Startovaci bod-- sief PSTN

v tejio sietl sa celd hlasova prevadzka prenasa pomocou technoligie TDM
prosirednictvom hierarchicky usporiadanych miestnych a tranzknych Gsiredni

» cela signalizicia v siedl je realizovand pomocou signalizatne] siete SS7

» dopinkové sluzhy a shetby s pridanou hodnotou st realizované v ramei samotnych
Gstredni aleho prostrednictvom inteligentnej siete IN

MajrozsirenejSie IN shiZby si:
Calling Card Services, Freephone, Premium Rate Universal Access Number, VPN,

Ivan Baroiiak - FEI STU Bratislava



= stitasné telekomunikatné slet’ pozostéva z pristupove] slete, kde so nachadzojd mlestne
(stredne (Local Exchange) oznatovant aj ako prepinaf trledy 5, k nim s pripojené menSie
vzdialené pristupové Jednoticy (RSL,

« daltim stupiiom siete a1 tranzitné iistredne (Tronsit Exchongs) aznadovand ako prepinaé triedy £,
ktoré 50 polom dalej prepojend do medzindrodnej telefénne] siete {Intemational Exchangs),

POZN. wznalenie teletbnnych dstrednl ako prepinad trledy 4 resp. irledy 5 pochédza z oblast
fedokommiicicll v Spofenych Siitoch americkych (Exisiige paY irled propinatov, ale v stifasnost sa
pouZtvail len oznatenta pre prepinal iriedy 4 a iedy 5

+POTS a ISDN terminily 50 cez Koncentraéné pole pripojené do TDM siete,
+» signalizicia 887 v okrnthovo prepdjan{ch sietach sa Eind viastnou signalizagnou siet’'ow

= Takito okruhovo prepijani slet’ charakteristickG TDM technoldglou, vyuivalicu §57
signallzéclu chceme migrovat' do NGN slete.

* Pripojenie do Internetu poskytuji ISP {Intemst Service Provider — poskytovatel inlemstovych
shizish) pomocou (zkopdsmovich (VTS alebo ISDN) dial-up shiish alebo prostrednicivom
Eirokopismového ADSL pristupu.

Ivan Baroiiak - FEI STU Bratislava
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/ HTTP,
FTP,

ATH - Asynchronous Transter Mode /
ADELHT SMTP
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FTP - File Transtir Pr

HTTP - Hyper Taxt Tramlor Prosocal

WP Infermit Prosccol

SO — Inkograted Sorvican Digitad Nstwark

INAP - Inkeigenl Hetmosh Apglication Profoeol
ESLIP . ESON Lnar Part

Ivan Baroiiak - FEI STU Bratislava



Q@Jﬂr:’*‘; Konsolidacia dneiného stavu telekomunikatne] slete

» s postupnym vivojom trhu smerom k poskytovaniu mukimedidlnych shifieb, vznidé
velky tlak na postupnil konsolidiciu TDM infrastrukbiry

» ppiimalizécia siet'ove] infrastruktary prindSa operdtorovi Gispory minimalizéciou
previdzkovich nikladov a generuje daldie zisky

» dochédza k nasadeniu mensieho poitu velmi vikonnych telekomunikaéngch
tistrednl {miestnych i tranzitnych) s va&Sou spojovacou kapacitou

» yysoky vykon v kooperdcii s vysokorychlostnymi prepojeniami pomocou SDH a ATM
» Ziroved umoziuje jednoduchdie a richlejdie nasadenie novich dopinkovych
shizieh a umoZnia vyuZitie spoj. systémov pre nové détové shizhy

» zéloZné redundantné prepinafe sd transformované na doplnkové koncentrétory pre
vzdialeny pristup

Ivan Baroiiak - FEI STU Bratislava
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@ Packet

@ signalizacia

ATM - Asynchronous Transfer Mode
BRAS - Broadband Access Server
CONC - Concetrator

DSLAM - Digital Subscriber Line Access Multiplexer
IP- Intermet Protocol

ISDN — Integrated Services Digital Network
LEX = Local Exchan

Modem ~ Modulator/ Demodulator

NAS — Netwark Access
POTS - Plain Old Telephone Service .
SCP - Service Contral Point il

SS7 - Signalling System No.7
STP - Signalling Transfer Point
TDM - Time Division Multiplexing
TEX - Transit Exchange

xDSL - Digital Subscriber Line
WWW - World Wide Web

acastnici S
pors B1son SO
uiastnici xDSL.

Ivan Baroiiak - FEI STU Bratislava



» spotiva v zriadovani novych pristupovych uzlov a v upgrade existujiicich uzlov,
&o umoZni rozEirenie pokrytia a zvirSenie prenosovej kapacity pontkanej individualnym
(Gastnikom,

» dopinenim novych pristupovych bodov AN (Access Nodes) aktualizaciou
existujiicich méze poskytovatel sluzieb lepsie vyuZit' potenciil jeho PSTN siete,
zarovedi mu to umoZiiuje rozSirenie (zemia, na ktorom poskytuje pripojenie a taktiez
poskytuje moZnost zvyEenia pristupovych rnychlosti pre whranych zakaznikov,

» nové pristupové technolégie umoZiiuji konvergovany pristup k hlasovym (POTS,
ISDN) a datowym (ADSL, ATM, IP, FR, ...) sluZbam a taktieZ pripravuji cestu pre
prichod NGN,

» optimalizacia ADSL pristupovej technolégie je realizovana vyuZitim technolégie Voice
Over DSL (VoDSL).

Ivan Baroiiak - FEI STU Bratislava
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+ po dopineni PSTN siete externym serverom a prapojenim IN na internet, je moZEné wyuii IN
Service Control Point (IN SCP) ako W'Géovy bod pre integréciu hlazovich a ditovich sluieb
= prikladom miZe byt nasadenie shiZieh oko je:

+Chck-to-Dial,

winamat Call Wailing,

=Uinified Messaging,

+na to, aby boll SCP schopné komunikovaf s extemymi servermi, musia mal Implementované
viacaré IETF Etandardy a protokoly

Ivan Baroiiak - FEI STU Bratislava
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ATM - Asrchronous Tranater Mods.
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Ivan Baroiiak - FEI STU Bratislava
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Migracné scénare od TDM k sieti
NGN

Ivan Baroiiak - FEI STU Bratislava

=y prvam kroku migricle digltdinych Gstrednl (EWSD, §12,..) do paketove] kosirove] sfete typu
IPIMPLS méZu byt medz2i Gstrediiu a transporini siet’ vioZené tranzitné priechody {Trunking
Gateways), kiors bud( spojovacim &linkom medzi okruhovo prepajanymi a paketovo prepajangmi
slefami

+ hfasowd previdzka miZe byt potom prendZand v paketove] sietl, cez RTP stream

« nutnd signalizdcia pouZith v digitilnych detrediach bude smerovani cez signalizaéné priechody
{Signalling Gateways) do riadiace] roviny

= hfavmjm prvkom tohto migraéného kroku je implementicia centriineho rfadiacefro servera
volanla- softswitchu triedy 4, kiory mahrad| funlkinost tranzitmjch Gstrednd (prepina triedy 4).

« softswitch zahezpeduje funkcie signalizécie v paketovom prostredi (H 248/ MeGaCo, SIP),
zabezpeduje razhranie k signalizaéne] sieti SS7 pomocou Mandardngch protokolov BICC (Bsarer
Independent Call Control Protocol — protokel riadenia volania nezévisisho od prenosu)

= komunikuje priamo s tranzitrmi priechodmi a riadl zostavenle spojeni , cez media gateway controler
(MGC), vidh. Kapitola H.248

Ivan Baroiiak - FEI STU Bratislava



lvan Barofiak — FEI STU Bratislava

+ drubym krokom bude pridana funkénost’ softswichu, ktory spolu s priechodmi Gpine
nahradi funkénost' prepinaca triedy 5, zatial So kritena dvojlinka zostane rovnaka,
« jednotlivé typy terminlov (POTS, ISDN, xDSL,..) ale aj poboikové Gsiredne budil
pripajené pomocou usivatelského razhrania priamo do transportnej siete IP/MPLS cez
priechody

Ivan Baroiiak - FEI STU Bratislava
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Ivan Baroiiak - FEI STU Bratislava

» dfalsim krokom migracie k archilekiire NGN jo preldenutie hlasove] previdziy do paketove]
podoby na loldilne] Grovni
~tito fizo predstavule implementéciu daliich typov priechodov {Access Gateway, Residential

Gateway, Wireless Gateway)
+roziirenie funkcii softswitchu pre spracovanie previdzky na lokdine] drowvni.

= ADSL (Asymmehic Digital Subscriber Line — asymairicka digitdine GEasinicka pripojka) G€asinici
majii inSialované rezidenéné priechody (Reskieniial Gatoways)

« poskytujd Sirokopdsmowvimu GEastnikow hlas cez pakety

= pristupové priechody {Access Gateways) sl(Zia pre ADSL operitora, kiory touto cestou miZe
vylepSiK CPE (fasinika, prosirednicivom rozdirenia funkclonally DSLAM-u o prieched hlasu caz
pakely

Ivan Baroiiak - FEI STU Bratislava
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248 - Media Galewary Canirsl Protocol
P

Ivan Baroiiak - FEI STU Bratislava

* jednym z dalich krokov k migracil k NGN sisti @ k ziskaniu vynosov z novych shzisb je
rozmlestnenie aplikainch priechodov (Application Gateways) s otvorenyml komunlkaZniml
pristupmi pre aplikaiiné servery (Application Servers — AS)

* naprikiad pomocou technolgil OSAParlay, JAIN, SIP

=umoZnia spolupricy s aplikednymi servermi (AS) tntich sirdn

Ivan Baroiiak - FEI STU Bratislava



el e
JAIM, SIP » = A}L:.\\\ -4
& Pt PIMPLS o g

Ivan Baroiiak - FEI STU Bratislava

Migracné scendro k NGN

» do predoélej migrujiicej architektiry mézme pridat’ IP terminaly,

+y suéasnosti ako IP termindl md2me chéipat’ aj PC, ale do budicna sa oéakava, Ze narasiom
potitadovych a komunkaénych technoldgii sa zvysi potiet novych mulimedialnych zariadeni,

+ komunikdicia IP terminilu so softswitchom bude pomocou signalizaénych protokolov SIP alebo
H.323,

+ 5 prichodom novych poskytovatel'ov multimediilnych sluzieb (izko sivisi otdzka aplikaéného
pristupu {pre autorizéciu, autentifikéciu, Gétovanie, roaming, ...) a pristupové platformy sluZieb
{portély)

+ retaller portal a alverené rozhrania umoziiuji tvorbu noviich obhchodnych modelov a novych
subjektov na trhu {napr. virtuilni siefovi operatori, externi poskytovatelia aplikicii a
poskytovatelia obsahu), &o sl vyZaduje aplikadng pristup {autentifikaciu, autorizaciu, spoplatnenie,
roaming, Géastnicke profily a pod.) a service-broker platformy (na dohodnutie schopnosti termindlov,
prenosovej kapacily a pod)

«dale] je potrebné Standardizovat’ aplikaéné a pristupové rozhrania.

» Multimedialne portily nemusi poskytovat’ len operator siete, v takomto pripade je potrebné
axakine oddelf urovei siete a Uroveii shiZieb a zabezpedit ich Standardizovani spolupracu,

+ retailer portal a otvorené rozhrania umoZiiujl tie2 oddelenie riadenia siete od funk&nosti sh2ieb,

- anll!r!unln asl elll-)hu v NGN ennlinracsin nractradnictunm Etandardizavanurh mmlov (napr_

W IWATEE SUNLALN GFUGAJRE P8 AP oL e RRAes A RE  oFRARN § AR M AA? WAAR B hed B

8IP) 2 API {napr. JAIN, OSA/Pariay).

Ivan Baroiiak - FEI STU Bratislava
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Ivan Baroiiak - FEI STU Bratislava

« softswitch v prostredi protokolov H.323 komunikuje so v§etkymi typmi bran, ale aj
priamo s IP koncovymi zariadeniami (IP telefény, IP privatne siete PCX, multimedialne
terminaly, PC)

« toto rieSenie s centralizovanym prvkom riadenia hlasovej sluzby resp. sluzieb zavislych na
realnom ¢ase dava operatorom potrebnu flexibilitu pri uvadzani novych sluzieb na trh,
umoziuje jednoduché zmeny softvéru riadenia siete a pod

« jednotlivé aplikacie a sluzby v su¢asnosti implementované v r6znych druhoch sieti, migruju
do budovanej infrastruktiry NGN na baze softvérovych prepinacov (Softswitch).

« takéto rieSenie predpoklada pripajanie novych uéastnikov priamo na paketovu
platformu a postupny prechod na centralne riadenie sluzieb (Centrum prepinania sluzieb)
pbvodnych u€astnikov pripojenych na lokalne spojovacie systémy.

Ivan Baroiiak - FEI STU Bratislava



« predpokladom na nasadenie novych mulimedialinych sluZieb je ich podpora zo strany koncovych
terminaloy,

= tieto tarminaly budi komunikovat so softswitchom pomocou protokolov H.323, SIP alebo im
pedobnym,

+ aviak z dovodu pinej podpory multimediainych sluzieb je potrebné dopinit’ zariadenia softswitch o
podporu multimédii a kontrolu QoS.

« v (ivode nasadenia technoldgie VoP bude v porovnani & klasickym hlasovym pripojenim poskytované
men3ie portfdlio slufieb pre koncovych zakaznikov,

« z toho divodu je absolitne nutné, aby sa rozSirlo aj portfélio poskytovanych sluZieb smerom k
multimedialnym a datovym slufbam,

= typickymi prikladmi mé2u byt multimediiine spojenia a konferencie, streaming™ mulimediginych dat
v realnom éasa, Jinstant messaging” a lokalizaéné shizby,

* masivne nasadenie tychto novych typov sluZieb musi byt podporené nasadenim novych aplikaénych
serverov a terminalov.

Ivan Baroiiak - FEI STU Bratislava
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Migratné scendre k NGN

 zavere¢nym krokom migracie k uplnej NGN sieti je transformacia alebo nahradenie
tradiénych zariadeni VTS siete pomocou NGN sietovych komponentov,
* na konci zivotnosti zvy$né TDM ustredne a pristupové uzly su plynule transformované

alebo nahradené réznymi typmi priechodov.

« dblezitou sucastou migracie je aj migracia signalizacie k uplnej IP signalizacii,

« zatial' o vySSie Urovne si ju uchovavaju (SCCP (Signalling Connection Control Part —
riadiaca Cast signalizatného spojenia), ISUP (Integrated services digital network user part
* pouzivatelska ¢ast digitalnej siete integrovanych sluzieb), INAP (Intelligent Network
Application Protocol — aplikaény protokol inteligentnej siete), TCAP (Transaction
Capabilities Application Part — aplikacna €ast transakénych schopnosti)) neporusenu,
nizSie vrstvy SS7 signalizacnej siete su nahradené paketovym ekvivalentom, definovanym
skupinou IETF SIGTRAN.

Ivan Baroiiak - FEI STU Bratislava
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Pind NGN

* Poslednym krokom k prechodu k plnej NGN sieti je transformacia alebo vymena
zostavajucich PSTN zariadeni,
« Il TDM Ustredne a pristupové body budu transformované alebo nahradzované Trunking

Gateways, Access Gateways a Softswitch-mi - teda zariadeniami kompatibilnymi s NGN.!!!

Konecna podoba NGN siete méze vyzerat nasledovne:

1.NGN pracuje v paketovom prenosovom prostredi s centralizovanym riadenim a
automatizovanym OSS manazmentovym systémom.

2.NGN siet vytvara jednotné multimedialne prostredie pre vSetky typy telekomunikaénych

sluzieb.

Ivan Baroiiak - FEI STU Bratislava
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Jedno z moznych rieSeni
migracie IPv4 na IPv6

Ivan

Baroriak - FEI STU Bratislava
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Migricia iPv4 na IPv6

x

« v dohladnej dobe nés zrejme ¢aké migracia na IPv6

* problém => operacéné systémy na PC uz IPv6 podporuju

« problém => horsie je to s poskytovatelmi internetovych sluzieb
 implementacia nativnej podpory IPv6 na zariadeniach operatora si vyziada
postupnu aktualizaciu programového vybavenia na vSetkych uzloch

« prechod na IPv6 sa neda urobit skokovo

* su preto navrhnuté isté migraéné mechanizmy, ako prejst na IPv6 plynule
« vacSina migracnych technik spociva v dodato¢ne;j inteligencii zakaznickych
zariadeni — tunelovanie

Ivan Baroiiak - FEI STU Bratislava
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Migricia IPv4 na IPvé

i

* MPLS v sieti providera umoZiiuje alternativny pristup k migracii

= zdkaznik kemunikuje s providerom pomocou nativnej IPvS

» liloha migracie sa prenesie ha providera => provider zabije dve muchy
jednou ranou®

Riefenio:

» ziakaznikom ponlkne zdanlivo nativhu IPvE konektivitu

= svoju siet’ predpripravi na IPv6 a mdZe ju graduslne migrovat na natfivnu
podporu IPvG

= jadro siete providera méZe zostat IPv4, jedine okrajové LSR {tzv.
Provider Edge) musia rozumiet aj IPv6

Ivan Baroiiak - FEI STU Bratislava



"5 in '
s =
MK Migrécia IPv4 na IPv6
Idea 6PE:
= pkrajové smerovate (LER, PE) budid nakonfigurované pre IPv4 aj pre IPvE
» zoznamy IPv8 sieti u zakaznikov si vzajomne sprostredkuji pomocou BGP
= pemecou BGP si Edge routery zdroveli prenesi hodnoty navestl k jednetlivim
IPvE sistam
= yyuZiva sa fakt, Ze Edge routery poedporuji aj IPv6 {voti zdkaznlikovi), aj IPv4
{vodi providerovej sieti) a navzajom dokaZu komunikovat cez IPv4
= princip preposielania a eznackovania bude velmi podobny
ako v pripade Inter-AS MPLS smercvania pomocou dvojitého znatkovania

» okrajovy smerovat bude pri smerovani zakaznickeho IPvE paketu uvaZovat'
znamym spdsobom:

+ na akom Edge smerovadi sa nachadza ciefova IPv6 siel™?

= ako sa k temute Edge smerova&u d4 dostat?
» podia smerovacsj tabulky a LFIB{ MPLS tabulka) sa vyhladaji dve navestia:

= BGP k IPv6 sieti ozndmil hodnetu spodnéhe névestia

+ Homeé navestie pre najlratsiu cestu k Edge smerovau oznamil LDP {Label

Distribution Protocof}

Ivan Baroiiak - FEI STU Bratislava
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Migricia IPv4 na IPvé

i

= yniterné smerovade providera sa budd zacberat iba hernym névestim, nie
samotnym IPv6 paketom
~ navestie bude nastavené tak, aby paket deputoval na prislusny PE reuter
~ vniitorné smerovade nemusia vibec podporovat’ IPvB protokol, ani prefi
udrZiavat smerovacie tabulky
 inteligencia je posunuta na okraj siste — PE routery rieSia otazky
oznatkovania a smerovania IPv6 paketu

6PE je pekny priklad vwhody dekemponovania control a forwarding kompenentu —
cela inteligencia je v control komponente, zatialéo forwarding komponent je
rovnaky

Ivan Baroiiak - FEI STU Bratislava



- Interior gateway protocol
G - Border Gateway Protocol {x: iHinternal, e-external)
MPLS Multi Protocol Label Switching
ISP = Imemst Service Provider

.

Architektura NGN podfa
Nokia Siemens Networks

Nokia Siemens &
Networks \\\

=\
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Intelligent Network Multimedia

R s

g E APP“HETFE? ? NGN Management

e

Call Feature Se
Signaling &
1 l " NGN Control
IP Recource —
, Server Media LT
'/ N Gateways k-__ﬁ I’
\7 :__,_I IP Backbone NGN Core

G

P = . E =
y . \._ 5 Voica Onlne  IP Pha 4
Multiservice IP Clients PREX

Access NGN Access
Kokla Slemens
Va
Ivan Baroiiak - FEI STU Bratislava
NGN architeldiira NSN
¥

* {o flexibly adapt to changing environments, providing for selective evoltion of

¥
* {o quickly and flexibly introduce new revenue-generaling services.

) ¥
= to efficiently support the rapidly growing variety of voice-data media streams, recquiring
differentiation in terms of assigned bandwidth and Quality of Service.

¥
* {o support competitive markets for NGN components.

¥
* {o interconnect circuit-switched fixed and mobile networks to the NGN as well as to
mediate between the NGN and any access technology, whether it be traditional or IPbased.
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NGN architektiira podfa NSN

* the intelligence to control voice, data and multimedia services and features resides in
Media Gateway Controffers, Calf Featre Servers and Signafing Galeways

* the hundreds of valuable and existing voice features including inteligent Network
capabilities are made available to all users in the Next Generation Networks, whether it be
an IP-client, a multiservice Access unfi, o a traditfonal voice subscriber

= furthermore, in order o provide new end-user applications, NGN control is accessed via
open programming interfaces

«in its role as Signaling Gateway the NGN conirof acts as the fogical interface io the
signaling of today’s volice world, using among others the signaling system 557 and the
INAP as standardized signaling protocols

» a5 a Media Gateway Controller, the NGHN control provides the necessary intelligence to
the media gateways via standardized open "media gateway confrof profocols”™ such as
MGCP and MEGACO,

Ivan Baroiiak - FEI STU Bratislava
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NGN architeldira podfa NSN

 the NGN care provides the trunking capabiliies in the Next Generation Network
including the mediafion technologies to connect existing circali- switched networks fo
the IP backbone

+ the Media Gateways provide direct inforfaces fo the TDWM bearer trunks of the fied
and mobile voice world, and convert the TDM media streams into IP pacicats.

« these Media Gateways, deployed in large numbers at the edge of the NGN, purposely do
nat have the inteligence of the Media Gateway Controller and simply work as mediation
devices

« they are unable to handle the nefwork intelligence and hence to control voice-data
{muRimedia} services

« inteligent gateways would require a permanent update of user, service and nelwork
information, which would ultimately lead to an almost unmanageable nebwork and would
prevent rapid infroduction of new value-added services.

+ the NGN care also hosts IP-based resource servers, that provide announcemaents and
usor interactive dialogs forVolP/IP felaphony under the control of the Calf Feature
Sarver

« the: resource server can act as the Inteligent Peripheral in an NGN Inteligent Nebwork
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NGN architektiira podfa NSN

« future access technologies utiize customer premises equipment based on IP clients
which nafively create voice in form of IP packages.

« fypical examples of such IP access clients are /P-based PEXs, P-phones, as well as
Voice Onfine PCs using standardized protocols, such as H.323 and SIP

« equally important for the NGH access are multiservice access units, providing the

complete portiolio of access services, e.g. xDSL broadband, VoDSL and traditional voice
subscriber services (POTS/ISDN)

« it consolidates aff traffic oo 1P backbones inder control of the Call Feature Sarvers
and Madia Gateway Controliors

« management of the NGN is done by a Service and Nefwork Management System
{S&NMS), which provides end-to-end management across all NGN bullding blocks

+ domain management — with open north-bound interfaces and cross-domain functions —
efficiently performs service provisioning for mass deployment and nefwork/service fault and
performance supervision

Ivan Baroiiak - FEI STU Bratislava

NGN architeldira podfa NSN

Open API k 3rd
Party Aplikiciam

Media server pre
oznamy a dialégy

Univerzaliny

SURPASS HIR Mediaéné prechady Port

SURPASS HiG
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Dakujem za pozornost....

Otazky?



