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Propojovani siti

Pozadavky na propojovani siti

Regulace, Telekomunikacni urad
Referen¢éni nabidka, RIO

Propojovaci smlouva, pfilohy

Technicka realizace — metalicke, optické, TDM/SDH technologie, PCM

Kapacita propojeni (1*E1 ~ 300.000 minut mési¢né, 30hlasovych kanald,)
 Signalizace SS7, protokol ISUP

» Synchronizace siti
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Signalizace

» Signa tokol ISUP

Clx ; 8]l

BROADNT

MSCI-MSCZ—01 MSUBZ N ISUP BROADNT 65 IAM S00993366F 277000004 78 277000004
93:22:44 1164 "

MSC2-BROATDNT-00 MSUE2 M ISUP MSC3 BROADNT 65 IAM 800993366F 277000004 78 277000004
23:22:44:179 "

BROAONT-MSC1 - |Oskar  MSUZ8 N ISUFP  BROADNT MSC3 31 ACM 78
23:22:44 :666A il

MSC1-MSC3-01 Oskar MSU28 N ISUP BROADMT MSC3 31 ACM 78
23:22:44:674°

MSC3-MSC2-01 |Oskar MSUL3 N ISUP MSC3 BROADNT 16 REL MNormal, unsp 78
23:22:53:346 y

MSCZ-BROADNT-00|0skar  MSUL3 W ISUP MSC3 BROADNT 16 REL Mormal, unsp 78
B 23 57306 q

EROADMT-MEC1i-00|0skar  MSU09 N ISUF  BROADNT MSC3 12 RLC 78
23224854413 i

MSC1-MSC3-01 Oskar MSUO9 N ISUP BROADNT MSC3 412 RLC 78
23:22:53:419
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Vyuctovani provozu

Priklad tiketu CDR, Ericsson tranzit MSC :

Méreni provozu, CDR vs pocitadla

UMTSGSMPLMNCallDataRecord {
. cdrModule = transit {
. . callPosition = b-AnswerHasBeenReceived
. . chargeableDuration = 00:03:35
. . dateForStartOfCharge = 14.10.09
. . exchangeldentity = MSC7_R13Z50N0AO
. . interruptionTime = 00:00:00
. . recordSequenceNumber = 0xC18F39
.. tariffClass = 0x0001
. . tariffSwitchind = noTariffSwitch
. . timeForStartOfCharge = 21:17:30
.. timeForStopOfCharge = 21:21:05
.. outputType = tTOutputOnly
. . Switchldentity = 0x0007
. . typeOfCallingSubscriber = 0x01
. . translatedNumber = 14272001212F
.. tAC = 0x000201
. . timeFromRegisterSeizure ToStartOfCharging = 00:00:09
. . SubscriptionType = 0x01
. . redirectionCounter = 0x00
. . originatingLinelnformation = 0x00
. . originatedCode = callOriginatingFromincoming Trunk
. . originForCharging = 0x00
. . networkCallReference = 0x8EF53C0007
. . outgoingRoute = CTTIM1LO
. . incomingRoute = GT2M2II
. . chargedParty = chargingofcallingsubscriber
. . chargeNumber = 13776122568F
.. callingPartyNumber = 14776099088F
. . calledPartyNumber = 14800987654F
.. eosInfo = 0x00
.. callldentificationNumber = 0x847AE3
. internalCauseAndLoc = 0x0003
disconnectingParty = callingpartyrelease

Databaze CDR zaznam

Principy: (kaskadni a koncové)

Informace:
Datum, ¢as, délka, POl,
volané Cislo, Cislo volajiciho

zaznam o portabilité

« Zaokrouhlovani delky volani a vliv
zpopzdeéni pfenosu signalizace

» Mésicni fakturace, povoleny rozdil

O
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Telefonni Cislo, Cislovaci plan, Databaze cCisel,

Spravce — narodni Cesky telekomunikacéni urad,

® - m eZi n é rOd n |’ IT U y y http://www.itu.int/oth/T0202.aspx?parent=T0202

Rozdéleni Cisel podle typu sluzeb

- geograficka, fixni stanice 2XX.XXX.XXX — SXX.XXX.XXX

- negeograficka — mobilni 6., 7., Cisla se zvlastnim tarifem, VPN, osobni Cisla

- tisnove linky 112, 15x

43

* - VoIP, nomadicky pfistup 910 ; 41,47
* - neverejné sité :,- -
* - sluzby operatora nebo site - a1 12 a6
o - kratka cisla 1xxxx, o 58 o
* - testovaci napr 152 a8, 59 )

51, 53, o4
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Prenositelnost, CNPAC

- Prenositelnost telefonnich Cisel mezi
operatory (darce - pfijemce)

umozniuje zakaznikim migrovat

« CNPAC - databaze slouzici k vymeéné
informaci mezi operatory a zprostfedkovani
portace

Priklad portace:
226539777;;219;
2008-04-23T10:00:00+0200
Portace ze sité Broadnet

do sité New Telekom

Obr: vyjadfuje mnozstvi Cisel pfesunutych mezi mobilnimi
operatory, tyden 2009- 43
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Identifikace, smérovani podle OPID

* OPID - Identifikace operatora

* Pridélena cisla www.ctu.cz
. Piklad

* Prvni Cislo série, pocet, drzitel, OPID

+ 225950000;50000;GTS NOVERA s.r.0.;;234

« 226000000;100000;CD-Telematika a.s.;;233

* 226200000;100000;Dial Telecom, a.s.;;201

» 226500000;50000;Vodafone Czech Republic a.s.;;277
e 226800000;10000;MATTES AD, spol. s r.0.;;203

+ 227000000;500000;VOLNY, a.s.;;220

e 227620000;10000;Vodafone Czech Republic a.s.;;277

23 October 2009

OPID Poskytovatel - 20090211 OPID Poskytovatel - 20090211 R
201 Dial Telecom, a.s. 225 IPEX a.s. :
202 Telefonica O2 Czech Republic, a.s. 228 TISCALI Telekomunikace Ceska republika :
203 MATTES AD, spol. s r.o. 229 Advantel, a.s. :
205 T-Mobile Czech Republic a.s. 232 Telefénica O2 Czech Republic, a.s. :
206 ANDEX Czech s.r.o. 233 CD-Telematika a.s. :
207 COPROSYS a.s. 234 GTS NOVERA a.s. :
208 Intelia Holding s.r.o. 235 FAYN Telecommunications s.r.o. :
209 Faster CZ, spol. s r.o. 236 T-Systems Czech Republic a.s. :
21 BT Limited, organiza¢ni slol’ka 238 Unient Communications, a.s. :
212 GTS NOVERA a.s. 241 ha-vel internet s.r.o. :
213 Vodafone Czech Republic a.s. 243 MichalNajman :
214 BroadNet Czech, a.s. 248 Unient Communications, a.s. :
215 Cesky bezdrat s.r.o. 250 T-Mobile Czech Republic a.s. :
216 UPC Ceska republika, a.s. 255 GTS NOVERA a.s. :
217 Karneval Media s.r.o. 261 MobilKom, a.s. :
218 MAXPROGRES, s.r.o. 262 MobilKom, a.s. :
219 NEW TELEKOM, spol. s r.o. 277 Vodafone Czech Republic a.s.

220 VOLNY, a.s. 321 Ceské Radiokomunikace a.s. :
222 VOLNY, a.s. 333 Kabelova televize T¥inec, spol. s r.o. :

>
224 Ceské Radiokomunikace a.s.
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Smeérovani volani — spojovaci cesta
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Smeérovani volani

- Databaze pridélenych Cisel
« Databaze portovanych Cisel
« Smérovaci tabulka podle OPID a prefixu

* Modifikace volaného Cisla

» Geograficky zavislé smérovani — tisnové volani

ry vz

* NRN — network routing number pro specialni Cisla sluzeb

« Translace volaného Cisla, virtualni Cisla, napr zelené linky

* Format volaného Cisla na propojovacim bode

- Rizeni spojeni v siti pomoci Inteligentni sité
* Ve Vodafone pomoci centralni databaze FNR (MAP SRI)

23 October 2009
vodafone



Smeérovani mobilnich hovoru, MSRN

 MSRN — mobile station roaming number (rozsahy operator(, napf 4207700x)
* mezi G-MSC a MSC-VLR

G MSRN
Calll rorbing]

""""" Signalling
Call path

7. Paging

7. Paging Command

23 October 2009
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[ialed Humber
Release Cause

Cony Time

y

r~N
1Zeni
Called Party
CIC
Duration

t

, pre

Term PointCode

Calling Party
End Time

Orig PointCode

Start Time

Status Indications ...
Timeout Conditions

ID State

(hopcounter)

00007 6007 6 0Z

"

007 60T

0000372 BO0Z 66 1

y

000002 BO0Z 66 L

00'00°8 4 BOOT 66 |

BDs) |

00:00:9 L BO0Z 66 1

O0C00°E | BO0T 66 |

00007 L BO0T 66 1

y

00:00:0 1 BO0Z 66 1

ani

000078 600Z 6 6L

00009 B00Z 6 6L

0000 BO0T 661

B O (# of |

00007 600 6 6L

00T EEL

00'00°ZZ B00Z 68+

000002 BO0Z 62 1

00006 | BO0T 68 1

00:00:9 L BO0Z 68 1

00C00°H | BO0T 68 1

00'00°Z 4 BO0Z 68 1

00000 L SO0 62 1

000078 500Z 6 81

00009 B00Z 6 81
0000 B00T 621

00002 B00Z 681

i

o0z EEE

00'00°ZZ B00Z 62 |

000002 GO0T 6 2 1

00'00°8 4 BOOT 62 |

00:00:9 4 BO0Z 6 2 1

0000 | GO0T6 21

00'00°Z 4 BO0Z 62 |

i

00000 1 GO0T6 L1

NBA. O (# of B-Answers)

000078 BO0Z 6 £ 1

00009 B00Z 6 21
00'00°F BO0Z 6 21

00007 B00Z 6 21

00T E L

0000372 B00Z 691

000002 BO0Z 691

-

00'00°8 4 BO0Z 691

00:00:9 1 B00Z 691

0000k | G00T 69 1

00007 L BO0Z 691

00:00:01 BO0Z 691

000078 B00Z 691

00009 B00Z 691
0000 BO0T 691

000037 B00Z 691

o0z EaL

o

00'00°ZZ BO0Z 65

# BIDs and # B-answers (outgoing)

000002 BO0Z 65 1

00'00°8 4 BODZ 65+

1B O (# of BIDs)

00:00:9 L BO0T 65 1

00C00°H | BOOT 65 |

00'00°Z 4 BODZ 65+

00:00:01 BODZ 65 1

00008 B00Z 651

00009 B00Z 651

0000 BO0T 651

00002 B00Z 651

00z 5 5L

00'00°ZZ BO0Z 6% |

000002 GO0 6F

00008 1 BOOT 6 |

00:00:9 L BO0Z 64 1

00'00°F | BOOZ 6 |

00'00°Z 4 BO0Z 6 |

00000 b GO0T 6F

000078 BO0Z 6 7 L

Obrana proti zacykleni vol

00:00:9 B00Z 6+ L

0000 BO0Z 6 7 L

00'00°Z B00Z 6 7L

00T E b

SUM Traffic TREN |

=

SUM Traffic: RE [Erl]

=\

Traffic [Erl] for LinkSet

=N

184
04
04
0,
o
oM
042
01



HOP-Counter

» Snizovani pocitadla pfi pruchodu tranzitni ustfednou

ISUF Called IN MNumber p: neter Farameter length
Farameter name code Propagation delay(ms)
Farameter length ISUF Hop nte
Mature of address Mational (significant) rnumber( national use ) Farameter name code (61) ISUF Hop counter parameter

Odd/even odd number of address signals Farameter length 1

Spare Hop counter 1

Addr present ind Fresentation restricted Spare 0

Numbering plan ISDN (Telephony) numbering plan (Rec. E.164) ISUF Farameter compatibility information parameter
Farameter name code (571 ISUP Parameter compatibility information parameter

Spare
Address signals 300993366
Filler o]

ISUP P gation delay counter parameter

Farameter length =]

Upgraded parameter (11143 ISUP Called IN Number parameter
Transit at exchange {0} Transit interpretation

Release call (0} not release call

Farameter name code 49) ISUP Propagation delay counter parameter Serd notification (0} mot send motificotion

Parameter length Discard message (s} not discard message (pass on)

Propagation delayims] Discard parameter (0} not discard parameter (pass on)
ISUFP Hop counter parameter PassOnMotPossibleInd (2) discard parameter

Farameter name code Extension bit (1) Last octet

Farameter length Upgraded parameter (49} ISUP Propagation delay counter parameter
Hop counter Transit at exchange {0} Transit interpretation

Spare Release call {0) Do not release call

ISUP A ransport parameter Send notification {0) Do not send notification
Farameter name code Discard message {0) Do not discard message (pass on)
Parameter length Discard parameter (0) Do not discard parameter (pass on)
PassOnMotPossiblelnd (2) discard parameter

Extension bit (1) Last octet

Upgraded parameter (61) ISUP Hop counter parameter

Information elements

Farameter Length
B B B T it at h oy T it int tati
Location Private Metwork Serwving The Local User rEnSt At exchange (0) Transit interpretation
g Release call {0} Do not release call
are
" . . . . Send notification {0) Do not send notification
Coding standard CCITT standardized coding as described below . .
) Discard message (0) Do not discard message (pass on)
Extension Last ootet Discard parameter {0) Do not discard parameter (pass on)

Frogress Description Origination Address Is Mon ISDN PassOnNotPossibleInd (2) discard parameter
Extension bit (1) Last octet

ISUF End of optional parameters

Farameter name code (29) ISUP User service information parameter Parameter name code (0) ISUP End of optional parameters

Extension last octet

Formation parameter

Farameter length 3 ) 00011101 111 hex=100F




Obchodovani s terminaci a tranzitem hovoru

Propojovaci smlouvy

Mezinarodni terminace

Cenik, kurzové rozdily

Technické moznosti

Clabal Communications -
Cable :m.d Sar.elhtc Map: | A

aukce, burzy, vyprodej kapacity, barterové obchody

Global Comm uniraiions
Traffic Map

Regulace dominantnich poskytovatel(l ==




Smérovani cestou nejnizsSich nakladu - LCR

« Databaze cen a sméru, rozdilné ceny za terminaci fix-mobil

23 October 2009
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Nelegalni terminace, preprodej retailovych sluzeb

Mimo statni regulaci a dohled,

Preprodej sluzeb na strané zakaznika

Snizovani kvality spojeni (nepfenasi se napr. A-Cislo)

Nelegalni podnikani (licence, zakonné pozadavky)

Prfenos provozu pres ucastnické rozhrani, GSM brana

Detekce ze strany operatora

23 October 2009
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Podpora dalsSich sluzeb na propojeni
(Roaming, SMS, CCBS...)

« SCCP signalizace, smérovani

MSC
BST

1. Submit 5M
p| 2. Send Routing

* Visited routing SMS intarmation for
Short message

* Vyména zprav mezi nody

 Tranzit signalizace

* Home routing SMS

« CCBS - call completion

3. Forward Short Message
. ¥ 4a Send info
to busy subscriber for MT-SM

Page

4b. Send info
for MT - SM (ack)

} 5. Message Transfer

6. Delivery Report

'J:. Status Report

" O

23 October 2009
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Statické a dynamické smeérovani (routing) volani

* QoS - méfeni a vyhodnocovani kvality spojeni:

 Aktivni — pomoci call generatoru

» Pasivni — méreni network performance, statistiky zakaznickych stiznosti
 ASR — Answer seizure ratio, NER, release cause distribution

* Primérna délka volani

» Srozumitelnost, prfenos identifikace volajiciho

* Podpora nosnych sluzeb: videotelefonie, 64kbits, speech, 3.1 Khz audio
* Dostupnost MSRN

» Vystavba alternativni spojovaci cesty v pripadé obsazeni

* Rozlozeni a objem provozu

23 October 2009
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Vyzvy protokolu IP pro smérovani a propojovani VolP

* Technicka realizace, kodovani

- Zajisténi kvality sluzby a bezpecnosti

Kompatibilita zarizeni

Pfenos signalizaCnich informaci

a podpora sluzeb, uctovani

Pfenos faxu, zpétna kompatibilita

Rozdilny poskytovatel infrastruktury

IP tranzit a ridici logiky spojeni
« Signalizace:
* Bearer Independent Call Control (BICC)
« *SIP-T
« * SIP-l

19
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SIP-l

Session Initiation Protocol (SIP) with encapsulated ISUP (SIP-I)
RozSifeni SIP protokolu podle RFC 3261
Specifikace ITU-T Q.1912.5 z roku 2004

MGW na rozhrani siti, zabaleni protokolu ISUP pro pfenos v IP siti

Vyuziti GRX providert, zména obchodniho modelu, misto minut kbit/s

GRX dnes poskytuje uzavienou datovou sit pro propojeni roamingovych
partneru

IPX TRUSTED ENVIRONMENT

BILATERAL &
MULTILATERAL & SECURITY
CONNECTIVITY |

IPX o

CASCADING
PAYMENTS

Mobile

20
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Zaver

21
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- Otazky, pripominky

* martin.tomek@vodafone.com

O
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