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1. Konfigurace hlasovych portu na smerovacich
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2. ISDN

3. Signalizace volani pres digitalni hlasové porty



1. Konfigurace hlasovych
portu na smerovacich
Cisco



Co musime mit ujasnéné pred
zahajenim konfigurace

» Kde se nachazeji okrajove zarizeni?
= Jaké typy spojeni je treba mezi nimi uskutecnit?

= Jaké schéma Cislovani bude na né uplatnéno?



Jak konfigurujeme POTS

= dial peer (adresovatelny koncovy bod volani)
s priznakem (tag) mistniho vyznamu

» Udaj, pro ktere telefonni Cislo TZ prijima
telefonni hovory (destination pattern)

» kam je TZ pripojeno (modul/slot/hlas.port)



Vztahy dial peeru

FOTS Dial Paar FOTS Dial Paar
o — ——
*x1111 == 11114 KA == 1 1M
YolP Dial Paar YolP Dial Pear
_
WA A== {0 112 ¥11141 == 10.1.1.1
ﬁ,ﬁgﬂ 10.1.1.1
J—. “ J
Fa 1011 2 'FES
15114 15154

x1111



K ¢emu slouzi POTS dial peer?

POTS dial peer asociuje telefonni Cislo
s fyzickym portem



Priklad POTS dial peeru

Dhal Peer1

Voice Port
// 15040 hii

Ext 7777 Routeri

Routerl#configure terminal

Routerl (config) #dial-peer voice 1 pots

Routerl (config-dialpeer) #destination-pattern 7777
Routerl (config-dialpeer) #port 1/0/0

Routerl (config-dialpeer) #end




Priklad POTS dial peeru

FOTS Dial Feer

111 == 1A A

/ e

/ =
1111 144 gy

Rl (config) #dial-peer voice 1111 pots
Rl (config-dial-peer) #destination-pattern 1111
Rl (config-dial-peer) #port 1/1/1




Prakticky scénar konfigurace
POTS dial peeru

R1:

dial-peer voice 2222 pots
destination-pattern 2222

N
port 1/0/0 L pwan | 14000 / "
Ri-10.4.1.1 - /
s T
- T 140
"~ ’7 aliz
//W‘ n_.-'{\. ""II{' //
2333 1180 —~ 21
. | 1440
R2: PSTN //3113

dial-peer voice 3111 pots

destination-pattern 3111

port 1/0/0

dial-peer voice 3112 pots

destination-pattern 3112

port 1/0/1

dial-peer voice 3113 pots

destination-pattern 3113

port 1/1/0 10



K ¢emu slouzi VoIP dial peer?

VolIP dial peer asociuje telefonni Cislo
s |IP adresou

11



Priklad VoIP dial peeru

YalP Dial Peer

=
W22 =011 .2

e 10111 <
l - I f#“
' 10.1.1.2' 'FEE
&

=8 Rz 144 x2202

Rl (config) #dial-peer voice 2222 voip
Rl (config-dial-peer) #fdestination-pattern 2222

Rl (config-dial-peer) #session target ipv4:10.1.1.2
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Priklad VoIP dial peeru

Rauterd Router?
'!#|‘L_____‘ *r‘ii———1‘lllllllr———1 *fJii————ﬂl‘:i:III——————HKHl‘
Ext 7777 LO- 1018401 PR Ext 5888

Routerl#configure terminal

Routerl (config) #dial-peer voice 2 voip

Routerl (config-dialpeer) #destination-pattern 8888
Routerl (config-dialpeer) #session target ipv4:10.18.0.1
Routerl (config-dialpeer) #end
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Prakticky scénar konfigurace
VolIP dial peert

R1:

dial-peer voice 3111 voip

destination-pattern 3111

Session target ipv4:10.1.1.2

dial-peer voice 3112 voip

destination-pattern 3112

Session target ipv4:10.1.1.2

dial-peer voice 3113 voip

destination-pattern 3113

Session target ipv4:10.1.1.2 15000

473H1
R1:10.1.1.1 R2:10.11.2
L A
— oy
’—————ﬂ % Z ) 3112
/4 1M ' 4’

2333 1440 L} 214
. 1140 '//3113
R2: -

dial-peer voice 2222 voip \U Ve
destination-pattern 2222 T
Session target ipv4:10.1.1.1
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Scenar s POTS 1 VoIP dial peerem

Routerl (config) #dial-peer voice 1 pots

Routerl (config-dial-peer) #destination-pattern 7777
Routerl (config-dial-peer) #port 1/0/0

Routerl (config-dial-peer) #exit

Routerl (config) #dial-peer voice 2 voip

Routerl (config-dial-peer) #destination-pattern 8888
Routerl (config-dial-peer) #session target ipv4:10.18.0.1

Dial Peer 2

TTTT Dial Peer 1 101801 Dial Peers 8888

— -ﬁxpﬁ —
//—| = IF*EIﬂui)—l = //
Routerd = Router? PEX

Router?2 (config) #dial-peer voice 3 pots
Router?2 (config-dial-peer) #destination-pattern 8888

Router2 (config-dial-peer) #port 1/1/0 "



Konfigurovani moznosti
cilového vzoru

destination-pattern [+] fFfetézec [T]

+ - fetézec odpovida E.164

specialni znaky retézce

* # - klavesy standardnich telefond. Pouzivaji se pfi pfedavani volani automatické aplikaci
Priklad volani interaktivniho hlasového systému (Interactive Voice Response — IVR)
VytoCenim Cisla 973443544888# zajisti zadani telefonniho Cisla 973443544 a zadani
vstupniho kédu 888 za kterym kfizek ukoncuje dotaz IVR.

, pauza 1 s, napt. pfi volani k JTS da Cas k otevieni cesty, napr. 973,443544.
Odpovida jedné Cislici, napr. 9734435..
[] Rozsah, napf. 97344354[0-4]

?  Cislo max 1 (% - libovolny pocet, ekvivalent * v regularnich vyrazech)

T fetézec s promenlivou délkou, napr. .T — 1 az 32 Cislic, pokud jsou vytoCeny do limitu
(implicitné 10 s., zmeénit Ize pfikazem interdigit timeout), 16
jiny pfiklad: .T# - fetézec mlze byt ukoncen #.



Pouziti cilového vzoru

deatinatic:-n-paite
o

Vo
deatinatbn-pat’k w

A Q00 - 7999
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Atributy prikazu dial-peer

Incoming called-number - definuje volané Cislo neboli retézec DNIS
(Dialed Number ldentification Service)

answer-address - definuje pocatecCni volajici Cislo neboli fretézec ANI
(Automatic Number Identification)

destination-pattern - prirazeni etapy prichoziho hovoru k prichozimu
dial peeru
Port - pfifazeni nakonfigurovaného portu dial peeru

kK hlasovému portu

18



o o kW=

Poradi srovnavani parametru
nastaveni hovoru smérovaci

Shoda Cisla pozadavku s Incoming called-number

Prifazeni Cisla k answer-address

Shoda s destination-pattern (vzorem cile) jednotlivych dial peeru
Shoda mezi etapou prichoziho volani a nakonfig. parametrem port

V pfipadé nakonfigurovani vice portl se pouzije ten prvni

Posledni volba — dial peer 0 (virtualni dial peer), konfigurovany prikazem
no ivr application

Vychozi konfiguraci nelze ménit ani zobrazovat prikazy show.
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Charakteristiky dial peeru 0

* libovolny kodek

= pfednost IP 0O

= podpora VAD

» bez podpory RSVP
= sluzba fax

- V kazdém ze dvou smért muze byt jiné kvalita hlasu (napf. odchozi
dial peer ma vypnuty VAD a ten pfichozi ho ma zapnut)

- Je-li vychozi dial peer pfifazen pfichozi etapé volani POTS, neexistuje zadna
vychozi aplikace IVR daného portu. V dusledku toho uslySi zakaznik
oznamovaci ton a pokracCuje vytaCenim Cislic.
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Prednost ma vice specificke Cislo

Router (config) #dial-peer voice 1 voip

Router (config-dial-peer) fdestination-pattern 2468

Router (config-dial-peer) #session target ipv4:192.168.1.1
Router (config-dial-peer) #dial-peer voice 2 voip

Router (config-dial-peer) #destination-pattern 2. ..

Router (config-dial-peer) #session target ipv4:192.168.2.2
Router (config) ##dial-peer voice 3 voip

Router (config-dial-peer) #destination-pattern 2T

Router (config-dial-peer) #session target ipv4:192.168.3.3

21



Priklad: Jaka je vysledna cilova IP adresa pro volani
na Cislo 55501247

Router (config) #dial-peer voice 1 voip

Router (config-dial-peer) #tdestination-pattern .T
Router (config-dial-peer) ##session target ipv4:10.1.1.1
Router (config) #dial-peer voice 2 voip

Router (config-dial-peer) #destination-pattern 55501[3-4].
Router (config-dial-peer) #session target ipv4:10.2.2.2
Router (config) #dial-peer voice 3 voip

Router (config-dial-peer) #destination-pattern 555012.
Router (config-dial-peer) #session target ipv4:10.3.3.3
Router (config) #dial-peer voice 4 voip

Router (config-dial-peer) #destination-pattern 5550124
Router (config-dial-peer) ##session target ipv4:10.4.4.4

22



Pouziti preferenci

dial-peer voice 100 voip preference 1
!--- prvni volba
ip precedence 5 destination-pattern 1...
voice-class h323 1
!I--- Aplikace hlasové tridy na dial peer
session target ipv4:10.10.10.2
!--- Adresa primarniho Cisco CallManagera
dtmf-relay h245-alpha

dial-peer voice 101 voip preference 2
! --- druha volba
ip precedence 5 destination-pattern 1...
session target ipv4:10.10.10.3
!--- Adresa sekundarniho Cisco CallManagera
dtmf-relay h245-alpha

23



Priklad: Jake je poradi vybéru?

dial-peer voice 10 voip
preference 1
destination-pattern 2001
voice-class h323 1

session target ipv4:10.100.1.51
ip gos dscp cs3 signaling

]

dial-peer voice 11 voip
preference 2
destination-pattern 2001
voice-class h323 1

session target ipv4:10.100.1.51
]

dial-peer voice 12 voip
destination-pattern 200.
session target ipv4:10.100.1.50

24



Jeden kodek pridé€leny
k VolIP dial peeru

Cisco Voice Cisco Voice
555-1234 Gateway router 1 __,,r-—-\__\l Gateway router 2 R55-5678
ﬁ—1 e %—-/ IP network 1/0/0 ﬁ
10234 [ 10567 -
Analog — Analog
phone phone
volce-port 1/0/0 volce-port 1/0/0
! !
dial-peer voice 1 pots dial-peer wvoice 2 pots
destination-pattern 5551234 | destinaticn-pattern 5555678
port 1/0/0 port 1/0/0
! !
dial-peer woice 10 wvolp dial-peer wvoice 20 volp
destination-pattern 5555678 destination-pattern 5551234
session target ipv4:10.5.6.7 session target ipv4:10.2.3.4

codec g7llulaw codec g/llulaw



Priority kodeku ve tridé

Cisco Voice
553-1234 Gateway router 1
Ardilon 10.2.3.4 "
phone

volice class codec 1

codec preference 1 g7Z59c8
codec preference Z gillulaw
!

voice-port 1/0/0

!

voice-port 1/0/1

!

! R

dial-peer voice 1 pots
destination-pattern 5551234

port 1/0/0
!
dial-peer wvoice 2 wvoip
destination-pattern 5555678
voice-class codec 1

session target ipv4:10.5.6.7

rolin

Cisco Voce

Gateway router 2 555-5678

o

Analog

IP network 3
1 106.67

e
phone
voice class codec 1
codec preference 1 g7ZS9rd
codec preference Z gillulaw
I
voice-port 1/0/0
!
voice-port 1/0/1
I
]
dial-peer voice 1 pots
destination-patte 5555678

port 1/0/0
1
dial-peer voice 2 voip
destination-pattern 5551234
volce-class codec 1

session target ipv4:10.2.3.4

26



Rozdil mez1 session target
a destination pattern

Source Dastination
>

VolP dial peer VolP dial peer
session target destination pattern

_ JJ‘ ““‘“----—--é

A
579... I(//
PBX W1 IP network ‘\—%\

Senal porn Voice port

Router (config-dialpeer)# session-target 10.45.44.43

Ur€uje ,next hop*

27



PLAR

(pf1 zvednuti sluchatka je automaticky volano Cislo)

1[)111

/ E‘#EI ' 1ﬂ112 'FJ*IE /

%1111 A4 Ry rz 1A wops

1 (config) #dial-peer voice 2222 voip
1 (config-dial-peer) #destination-pattern 2222
Rl (config-dial-peer) #fsession target ipv4:10.1.1.2
1 (config-dial-peer) #voice-port 1/1/1
1 (config-voiceport) #fconnection plar 2222

I batphone

Batphone (hotdial, autodial) je bud jednosmérny anebo obousmérny.
28



Priklad

maui-sit-
PBX

voice-port 1/0:1
connection plar 2000
I--— This command starts a PLAR switched
I——— VoIP call that uses digits (2000)
I-—— to match a VoIP dial-pesr when the volice-port 1/0:1

1
voice-port 1/0:2
connection plar 2001

rnally by the router
voice-port.

!-—— The digits are generated inte

!-—- and are not received from the
!

dial-peer wvoice 1 pots
destination-pattern 1000

port 1/0:1

|

dial-peer voice 2 pots
destination-pattern 1001

port 1/0:2

|

dial-peer voice 3 voip
destination-pattern 200.

connection plar strings

dtmf-relay h245-alphanumeric
session target ipv4:192.168.100.1
1

interface Seriald/1

ip address 192.168.100.2 255.255.255.0

nastaveni plaru

maui-vgw-

hostname maui-vgw-01
1

volce-card 3

voice-port 1/1/0

goes off-hook.

!-—- This is an FXS port.

voice-port 1/1/1

!--— This is an FXS port.
1

dial-peer voice 1 pots
destination-pattern 2000
port 1/1/0 —_—
!--— This dial-peer terminates the connection PLAR
!-—— from maui-s1t-01's veice-port 1/0:1. When thes
!-—- reouter recelves digits 2000 in a call-setup, it
!--- takes port 1/1/0 off-hook and completes the call.
!

dial-peer voice 3 pots

destination-pattern 2001

port 1/1/1

1

dial-peer veoice 2 voip
destination-pattern 100. dtmf-relay h245-alphanumeric
session target ipwv4:192.168.100.2

router receives digits from a

!-—— POTS peer that starts with 100 and follows one more
!--- string of characters (0-9, A-EZ,*,# or .),

!-—— it creates a VoIP call to the router

!--— with IP address 1682.168.100.2.

!-—— When the

29
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interface Serial0/0

ip address 192 .168.100.1 255.255.255.0



Kontrola nastaveni plaru

maui-slt-0l#show voice port 1/0:1

Foreign Exchange Office
Type of VoicePort is FXO
Operation State is DORMANT
Administrative State is UP

The Last Interface Down Fallure Cause 1s Administrative

Description is not set

Nolse Regeneration i1s enabled

Non Linsar Processing 1s enabled

Music On Hold Threshold is Set to -38 dBm
In Gain is Set to 0 dB

Qut Attenuation is Set to 0 dB

Echo Cancellation is enabled

Echo Cancel Coverage 1s s=t to 8 ms
Connection Mcde i=s plar

Connection Number is 2000

Initial Time OQut 1is set to 10 s
Interdigit Time Qut is s=t to 10 s
Call-Disconnect Time COut is set to 60 s
FEinging Times Cut 1is set to 180 s

Region Tone is set for US

Shutdown

30



PLAR Off-Premise Extension
(PLAR-OPX)

Ceka se, az protéjsek zvedne sluchatko, pokud ne, je hovor pfesmérovan jinam, napf.

na hlasovou postu.

101.11

()8 S, 57 IW £/

w1111 1A gy AR oo

Router (config) #dial-peer voice 2222 voip

Router (config-dial-peer) #destination-pattern 2222
Router (config-dial-peer) ##session target ipv4:10.1.1.2
Router (config-dial-peer) #voice-port 1/1/1

Router (config-voiceport) #connection plar-opx 2222

31



Zpozdéni Hookflash Relay na
hlasovém portu FXS/FXO

PBX

voice-port 1/0
timing hookflash-out 500
!'-—— Qutgoing hookflash is 500 msec.

connection plar opx 200
!-—— Use PLAR OPX opticn con the FXO

|
voice-port 1/1
timing hookflash-out 500
!'-—— Qutgeling hookflash is 500 msec.

connection plar opx 201
!'-—— Use PLAR (OPX opticon cn the FXO

|
dial-peer voice 100 pots
destination-pattern 100
port 1/0
|

dial-peer voice 101 pots
destination-pattern 101

port 1/1

|
dial-peer voice 200 woip

incoming called-number
destination-pattern 20.

session target ipv4:200.1.1.1
dtmf-relay h245-signal

!-—— H.Z245-5ignal to pass hookflash.

P

fxo 1/1

or

t.

MainSite

voice-port 1/0
timing hookflash-in 1000
!-—— Interpret loop breaks of up to 1 second.

connection plar 100

!'-—— PLAR provides dial tone from remote PBX.

I
voice-port 1/1
timing hookflash-in 1000

!-—— Interpret loop breaks of up to 1 second.

connection plar 101
!'-—— PLAR provides dial teone from the remote

|
dial-peer wvoice 100 voip
incoming called-number
destination-pattern 10.
session target ipv4:205.1.1.1
dtmf-relay h245-=ignal
!-—— Use H.Z245-signal to pass hookflash.

ip precedsnce 5

|

dial-peer wvoice 200 pots
destination-pattern 200
port 1/0

|

dial-peer voice 201 pots
destination-pattern 201
port 1/1



Huntstop

Hunting: Volani skupiné, ¢lendm skupiny podle priorit nebo podle Cisel

routerf#fshow running-config
dial-peer voice 101 pots
destination-pattern 2001
preference 1

port 1/0/0

dial-peer voice 102 pots
destination-pattern 2001
preference 2

huntstop

port 1/0/1

dial-peer voice 200 voip
destination-pattern 20..
session target ipv4:10.0.4.2



Priklad pouziti preference

router#show running-config
dial-peer voice 101 pots
destination-pattern 2001
preference 1

port 1/0/0

dial-peer voice 102 pots
destination-pattern 2001
preference 2

huntstop

port 1/0/1

dial-peer voice 102 pots
destination-pattern 2007
huntstop

port 1/0/1
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Cisco IP telefony 7940 a 7960

35



Konfigurace tlacitka IP telefonu jako
samostatné instance (ephone-dn)

dn — directory number tlagitko

. / (button)

36



Jednoducha konfigurace

router#show running-config
ephone-dn 4 dual-line
number 1001 extension number

ephone 7
mac-address 000d.aad45.3f6e casto autodiscovery
button 1:4

37



Jak nakonfigurovat ephone-dn a
asociovat ho s ephonem

CME Voice#! Konfigurace ephone-dn

CME Voice# config terminal

CME Voice (config)# ephone-dn ?

<1-150> ephone-dn tag

CME Voice (config)# ephone-dn 1

CME Voice (config-ephone-dn)# number 1000

CME Voice (config-ephone-dn) # exit

CME Voice (config)# ephone-dn 2 dual-line

CME Voice (config) #! dualni linka pro call waiting, konference
CME Voice (config-ephone-dn)# number 1001

! anebo

CME Voice (config) #ephone-dn 2 dual-line

CME Voice (config-ephone-dn) #number 1001 secondary 4805551001
! Asociace ephone a ephone-dn

CME Voice (config)# ephone 1

CME Voice (config-ephone) # button 1:2

CME Voice (config-ephone) # restart

! nebo

CME Voice (config-ephone)# reset 38



ephone musi mit svilj ephone-dn
(tlacitko)

CS_IDutEI#shDW running-config
"Cutput omitted for brevity

ephone-dn 1
number 1001
name C5 Engineerl

call-forward all 3001 Debug béhem Conference Setup

-

ephone-dn 2
jﬁ;her 1010
I e C5 Engineer2

]
ephone-dn 3 . [ OTMrE 1 s
number 1003 3d0lh: ephone-1[1]:5K CONFEREHCE line 1 ref 45

name CS Engineer3 3d01lh: SkinnyGetCallState for DN 1 chan 1 CONHNECTED
' 3d01h: called DN 3 chan 1, calling DN -1 chan 1 phone 1 =323:1

CS_IDutEI#dEhug ephone detail

3d0lh: Ephnne—ljlj:SEPOGO?E{§EEBBE::SnftKeyE?entHessage event 13 line 1
callref 45

ephone 1 3d01h: SkinnyGetCallState for DN 1 chan 1 CONNECTED

mac—-addre=z= 0007 .EB45.200F 3d01h: called DN 3 chan 1, calling DN -1 chan 1 phone 1 323:1
type TSE0 3d0lh: SkinnyGetCallState for DN 1 chan 1 CONHECTED

button 1:1 3d01h: called DN 3 chan 1, calling DN -1 chan 1 phone 1 =323:1

! 3d01h: ephone-1[1]:DisplayMezszage: No Line Awvailable

ephone 2 3d01h: ephone-1[1l] :Conference with no idle line awvailable: abort
mac—address 0003.E373.76FB

type 7960

button 1:2

1

ephone 3

mac-addre=s=s 0030.9%94C2.585815

button 1:3

[ ]

ephone 4

mac—-addre=szs 000D.BDBE.F372

button 1:4 39



Kolik ephone a ephone-dn podporuje
CME?

Rl (config) #ephone 1

ephone tag 1 exceeds max-ephones 0

Rl (config) #ephone-dn 1

dn 1 exceeds max-dn O

! Zadné. Je t¥eba je nakonfigurovat!
Router>enable

Routerf#configure terminal

Router (config) #telephony-service
Router (config-telephony) #fmax-ephones 4
Router (config-telephony) #max-dn 8

Jaké jsou maximalni pocty?

Napf. CME verze 4.3:

The 2801 podporuje 25 IP telefont a120 ephone-dn
The 2811 podporuje 35 IP telefont a 144 ephone-dn
The 2821 podporuje 50 IP telefont a 192 ephone-dn
The 3845 podporuje 250 IP telefont a 720 ephone-dn

40



Prikazy ephone-dn CME

Kompaktni zplisob zapisu

ephone-dn 7
number 1001
name John

vytvari

Y Y
virtual voice-port 50/0/7 dial-peer voice 20007 pots
station-id number 1001 destination-pattern 1001
station-id name John port 50/0/7




Priklad rozkladu kompaktniho
tvaru na subelementarni

bdel t h
ephone (je kompaktni) subdelementy ephone

_ _ router#show running-config
router$#show running-config

------ é dial-peer voice 20004 pots

ephone-dn 4 destination-pattern 1001
number 1001
preference 1
name Jan Do huntstop
preference 1 port 50/0/4

voice-port 50/0/4
station-id number 1001
station-id name Jan Do
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Sekundarni €islo u ephone-dn

router#show running-config
ephone-dn 4

number 1001 secondary 1007
name Jan Do

preference 1 secondary 2

—

router#show running-config

destination-pattern 1001
preference 1

huntstop

port 50/0/4

dial-peer voice 30004 pots
destination-pattern 1007
preference 2

huntstop

port 50/0/4

voice-port 50/0/4
station-id number 1001
station-id name Jan Do
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Telefon primarni pro jedno Cislo
a sekundarni pro druhé

routerf#ishow running-config
dial-peer voice 20004 pots
destination-pattern 1001
preference 1

no huntstop

port 50/0/4

dial-peer voice 30004 pots
ephone-dn 4 destination-pattern 1007
preference 2

routerf#show running-config

number 1001 secondary 1007 no huntstop
name Jan Do port 50/0/4
no huntstop dial-peer voice 20005 pots
destination-pattern 1007
preference 1 secondary 2 'ﬁ preference 1
no huntstop
ephone-dn 5 Port 50/0/5_
number 1007 secondary 1001 ittt O
name Jan Do preference 2
no huntstop no huntstop

ort 50/0/4
preference 1 secondary 2 P
voice-port 50/0/4

station-id number 1001

station-id name Jan Do

voice-port 50/0/5 44
station-id number 1007
estation-id name Jan Do



Forwarding

routerf#show running-config
ephone-dn 4 dual-line

number 1001

name Jan Do

call-forward busy 1007
call-forward noan 1007 timeout 20
'noan — no-answer

ephone-dn 5 dual-line

number 1007

name Jana Huy

call-forward busy 1001
call-forward noan 1001 timeout 20
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Konfigurace sdilené linky

router#show running-config
ephone-dn 1
number 1001 Privatni linka
name Jan Do

ephone-dn 2
number 1002 Privatni linka

name Jana Huy

ephone-dn 3

number 5001 Na prvni volani na &islo 5001 mohou odpovédét oba
preference 1
no huntstop Je-li éislo obsazeno, bere to ten druhy

name SalesLinel

ephone-dn 4
number 5001
preference 2
name SalesLine2

ephone 12

mac-address 000d.1234.0efc . ) .
button 1:1 2:3 3:4 Cisco 7960 ma 6 tlacitek

ephone 15
mac-address 000d.5678.0dcf 46
button 1:2 2:3 3:4



Prekryvna (overlay) dn

routerf#show running-config
ephone-dn 1

number 1001

name John Smith
ephone-dn 2

number 1002

name Jane Smith

ephone-dn 3

number 5001

preference 1

no huntstop

name SalesLinel

ephone-dn 4

number 5001

preference 2

name SalesLine2

ephone 12

mac-address 000d.1234.0efc
button 1:1 203,4

ephone 15

mac-address 000d.5678.0dcf
button 1:2 203,4

Resenim je multiplex!
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Chci1 vidé€t jmeéna volanych,
aby sluchatko zvedl ten spravny

ephone-dn 20
number 55505..

Reseni

telephony-service

service dnis dir-lookup

directory entry 1 5550500 name Dr. Do
directory entry 2 5550501 name Dr. Huy
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3 mody ephone-huntu

Sequential mode — po projiti seznamu je hovor pfresmérovan
k finalni stanici

Peer mode - cirkulace definovana pfikazem max-redirect,
nakonec hovor presmérovan k finalni stanici

Longest idle — zaCne se od stanice, ktera byla nejdelSi dobu v klidu
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Priklad pouziti ruznych modu
ephone-huntu

router#show running-config
ephone-hunt 1 sequential
pilot 5001

list 1001, 1003, 1007, 1008
final 6001

preference 1

timeout 15

ephone-hunt 2 peer

pilot 5002

list 1002, 1003, 1008, 1009
final 6002

hops 3

preference 1

timeout 15
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Vypis ephone-hunt dial peerti

routerf#{show dial-peer voice summary

TAG TYPE ADMIN OPER DEST-PATTERN PREF SESS-TARGET
20051 pots up up 1001 0 50/0/1

20053 pots up up 1003 0 50/0/3

20057 pots up up 1007 0 50/0/7

20058 pots up up 1008 0 50/0/8

20069 pots up up A5001A000 1 50/0/1

20070 pots up up 5001 1 50/0/1

20071 pots up up A5001A001 1 50/0/3

20072 pots up up A5001A002 1 50/0/7

20073 pots up up A5001A003 1 50/0/8



router#show running-config

ephone-dn 1 dual-1line
number 1001

name Jan Do

ephone-dn 2 dual-line
number 1002

name Jana Huy

ephone-dn 3

number 1111

intercom 1112 label Jana
ephone-dn 4

number 1112

intercom 1111 label Jan

ephone 12

mac-address 000d.1234.0efc
button 1:1 2:3

ephone 15

mac-address 000d4.5678.0dcf
button 1:2 2:4

Intercom — volani na zmacknuti
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Jednocestny Intercom aplikovany
na vztah typu ,,many-t0-one*

ephone-dn 1 dual-line

number 2101

name Pracovnikl

ephone-dn 2 dual-line

number 2102

name Pracowvnik2

ephone-dn 3 dual-line

number 2103

name Pracovnik3

ephone-dn 4 dual-line

number 2201

name Sekretarka

ephone-dn 5

number 1110

intercom 1110 label Intercom
ephone-dn 6

number 1111

intercom 1110 label Intercom
ephone-dn 7

number 1112

intercom 1110 label Intercom
ephone-dn 8

number 1113

intercom 1110 label Intercom

ephone 12

mac-address 000d.1234.0efc
button 1:1 2:6

ephone 13

mac-address 000d4.5678.0dcf
button 1:2 2:7

ephone 14

mac-address 000d.4321.0ef7
button 1:3 2:8

ephone 15

mac-address 000d.4132.f7e4
button 1:4 2:5

Kazdy ze skupiny zmackne tla€itko
a hovori se sekretarkou
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Jednocestny Intercom aplikovany
na vztah typu ,,one-t0-one*

routerf#show running-config

ephone-dn 1 dual-1line

number 2101

name Reditel

ephone-dn 4 dual-line

number 2201

name Sekretarka

ephone-dn 5

number 1110

intercom 1111 label Intercom
ephone-dn 6

number 1111

intercom 1110 label Intercom no-auto-answer
1

ephone 12

mac-address 000d.1234.0efc _Se sekre!éfkc?u mam
button 1:1 2:6 jen schvaleny hovor
ephone 15

mac—-address 000d.4132.f7e4 54

button 1:4 2:5



2. ISDN




Kanaly

A — analogovy kanal — sirka pasma 4
kHz

B — digitalni kanal 64 kb/s

C — digitalni kanal 8/16 kb/s

D — sluzebni digitalni kanal 16/64 kb/s
E — interni digitalni kanal 64 kb/s

H — digitalni kanal 384, 1536, 1920 kb/s
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Kombinace kanalu

Basicrate: 2B +D

Primary rate: 23B + D (USA,Jap.)
30B + D (Evropa)

Hybrid: A+C

S



Poznamky

Hybrid — to je nouzové feseni, které slouzi k pfipojeni stavajicich analogovych telefont na ISDN.
Zbyvajici kombinace jsou mnohem zajimavé;jsi.

Basic Rate je urCena jako nahrada stavajici uCastnické pfipojky do domacnosti, malych kancelafi nebo

k pracovnim stoliim jednotlivych u€astnikl v ramci velkych organizaci. Kazdy z kanalu je schopen pfenaset
jeden telefonni hovor s kddovanim PCM nebo data rychlosti 64 kb/s. Pro fizeni (,vytaCeni“ Cisla, udaj o Cisle
volajiciho, o poplatcich za spojeni atd.) slouzi kanal D. Dva kanaly B — to znamena hovor nad obrazkem,
zvuk nad videem atd. 2*64 + 16 = 144 kb/s.

Zvladne to analogova sit? Ano. 80% telefonnich pfipojek je kratSi nez 7-8 kilometrl ,a to

umoznuje prenos az 2Mb/s. Zvladne tedy dokonce agregované B kanaly HO (384 kb/s), H10 (1475 kb/s),
H11 (1536 kb/s), H12 (1920 kb/s) atd.
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Ucastnické piipojky

» jednoducha pripojka (max 8 zarizeni)

 pripojka s pobockovou ustrednou
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Pripojka ISDN s pobockovou

4 \¥%
ustrednou
;
[TE1] NT2 NT 2D D
|
1
«—
prostor
uzivatele E
TE2 . TA !
‘:—:—E—E—:)

TE1 — Terminal Equipment 1

TE2 - Terminal Equipment 2

TA — Terminal Adapter

NT1 — Network Termination 1
NT2 - Network Termination 2




Rozhrani

U -jednoduchy par linek (2 linky)
S/T -dva pary linek (4 linky)
V - vnitrni rozhrani prepinace
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Fyzicka vrstva

Bits Quaternary Voltage

Symbol Level
00 -3 -2,5
01 -1 -0,833
10 +3 +2,5

11 +1 +0,833
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Blize k fyzicke vrstve

Fyzicka uroven je specifikovana v sériich | a G dokumentu ITU.

U rozhrani je dvoudratové, o pfenosove rychlosti 160 kb/s. Pro potlaceni ruSeni je pouzita
technika ,echo cancellation” (eliminace odezvy). Kodovaci schéma je v Severni Americe
2B1Q (2 Binary 1 Quaternary), zatimco v Evropé 4B3T.

Format fyzického ramce (tento ramec nema nic spole€ného s ramcem na linkové urovni) je:
- 18 synchronizacnich bitd;

- 216 bitt pro 12x dva B kanaly a jeden D kanal, neboli 12x(2x8+2);

- 6 rezijnich bitd (kontrolni pole, pfiznaky zpétnovazebniho testovani);

celkem 240 bitu. 8 ramcu je pfenaseno v jednom superramci o velikosti 1920 b.

63



Struktura ISDN ramce

F{L| B1 |E[D|A[F|F| B2 [E|Df= EI’I]:EDS B2

TE frame iterminal to network)

A= Activation bit

B1 = B1 channel hits

B2 = B2 channel hits

O = D channel {4 bits x 4000 framesisec. = 16 khps
E = Echo of previous D hit

F = Framing kit

L = Load balancing

S = Spare hit



Prakticka instalace

/\

Computer _I_\I_T'1 Wall Jack
_
(==Y S—
S/T interface U interface

Telefonni sit’

NT-1 ma zvnéjsku konektor RJ-11 s dvéma pary.
Na vnitfni strané ma RJ-45 se Ctyrmi pary.




[Linkova vrstva

Ramec:

Flag | Address | Control | Information | CRC | Flag

Struktura adresy: - dva oktety

1 2 3 4 5 6 7 g
SAPI (6 bits) C/R | EAO
TEI (7 bits) EAl

SAPI — Service Access Point Identifier
TEIl — Terminal Endpoint Identifier



Pouziti adresoveho pole

SAPI — identifikace pFistupového bodu ke sluzbé (SAP), ve kterém 2. vrstva poskytuje sluzbu 3.

vrstve.

1/

= 0 ... volani fidici procedury,
= 1 ... paketovy mod pouZivajici proceduru Q.931,

Terminal Equipment Terminal Network Termination
TE1 Equipment TE2 Equipment NT2
Layer 3 Layer 3 Layer 3
Packet Signalling Signalling Signaling Packet
data information information information data
Layer 2 L2 Layer 2
— TEI=5 — TEI=8
TEI=5 —TEI=8
AR L)
I nn T i

D-channel  SAPI=0  SAPI=16

(Layer 1)

16 ... paketovy mdéd komunikacnich procedur,
=63 ... fidici procedury.

TEI — jednotné ID pro kazdé TE na S/T sbérnici.
0 —63 ... pevné hodnoty pfifazené pfi instalaci,

64 — 126 ... dynamické hodnoty TEI,
127 ... rozhlaSovani pro vSechna zafizeni.
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Sitova vrstva

1 2 3 4 S 6 7 3

Protocol Discriminator

0 0 0 0 Length of CRV

Call Reference Value (1 or 2 octets)

0 Massage Type

Mandatory & Optional Information Elements (variable)

Protokoly Q.930 az Q.934.

Slouzi pro navazani, udrzbu a ukonceni spojeni mezi dvéma zafizenimi.

SPID (Service Profile ID) — identifikuje poskytované sluzby a vlastnosti.

CRV (Call Reference Value) — jednotna identifikace kazdého volani na rozhrani uzivatel — sit.

Typ zpravy — napfiklad SETUP, CONNECT atd.




Vymeéna zprav 3. vrstvy

volajici piepinad wolany
SETLWP

SETUP
4‘ CALL PROGC } - }
ERTIM
4 L

ALERTING
ECT
{ COMM

CONNECT ACK j} CONNECT ACK }
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3. Signalizace volani
pres digitalni hlasoveé

porty



Digitalni trunky

Volba okruhu

T1/E1 CAS Analog sighaling over digital T1I/E1
E1ER2 Can provide Autormatic Number Identification (ANI)
[SDN T1PRI More services than CAS (Channel Associated Signalling)
El1 FRI Separate data channel (D channel) CCS (Common Channel Signalling)
Commeon on modern PEXs
FRIMNEAS Multiple ISDIN FRIinterfaces controlled by a single D
channel
Eackup D' channel can be -:-::-nﬁgure%l
EEI Mostly for Burope, Middle East, anél Africa
QElG Created for interoperation of PEXs from different vendors

Rich in supplementary services
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Superramec CAS T1

Time Slot 8 Bitz

24=+8 Bits+ 1 Bit =1 Frame (183 Bitg)
123|145 |6 |7 |8 |8 1011 (1213141516 (17 {18 1820 |2H EEES?J

12 Frames = Super Frame 1 Bit Syne.

P

& 4 5 = 7 g g 10 | 11 12

24+ (7 Bite + 1 Bobbed-Bith + 1 Bit =1 Frame (183 Bitg)

Time Slot 7 Bitz
+ 1 Robbed-Bit

Z 8 000 F bita: 2 000 k vytvareni ramct, 2 000 CRC a 4 000 dohled 79



\"E A4

RozSireny

Time Slot 8 Bits |

4

(ESF Extended Super Frame)

248 Bits + 1 Bit =1 Frame (153 Bits) |

superramec CAS T1

1l2|a|4]s5]|6|7[a[a|10]11]12[15]14|15[16[17|18]| 19|20 |22[23[24]

24 Frames = Extended Super Frarme |

A

1 Bt Syne.

1 (213|458

=

o

g 10

11

12

13

14115

16

17

18

19|20

2

22

23

24

|24+ (7 Bits + 1 Robbed-Bit) + 1 Bif= 1 Frame (193 Bits) |

T T O

Time Slot7 Bis
+ 1 Rabbed-Bit
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Tira Slat 1

Fram
Synchranizatian

CAS E1 R2

Tira Slat 17

Frame 1 | Indicates Start af Muliframea

Frameas 2 16

Carmy Signaling (ABCD Bits)
far Twa Waice Channals

&
i
=

11 [12[13) 14|15 1e 17 |1 8] 18] 202 {22z (ae

3|

16 Framas

fultiframsa

2.048 hbps

—
L |

—
-1

—
ka

e
L

-
-8

—
Ln

—
L

(sl fn pth pa

1.
. Frame:
. Frama
Frama:
: Bignaling far Yaice 5 kats Bland 21
Framea:
: Bignaling far Waikce S lats 7land 23
. Frama:
. Frame
. Frame:
. Frame
. Frama:
. Frama
. Frame:
. Frame
. Frama:

Frama

Frama

Framai Start of Moltiframe
Bignaling far Waice Skats 2[and 18

: Bignaling far Yaica 5 kats 3[and 18

Bignaling far Waica 5 kats 4and 20

Bignaling far Waice 5lkats &and 22

Bignaling far Vaica 5 lats 8[and 24

 akinaling far Waice Skts 9land 25

Bignaling far Waice Skats 10 and 26

: Bignaling far Yaice Skats 11 and &7

Bignaling far Waica Skats 12 and 28

: Bignaling far Yaica Slkats 18 and 23

Bignaling far Waica Skats 14 and 37

: Bignaling far Waice Skats 15 and 3

Bignaling far Waica Skts 16 and 32
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Parametry BRI a PRI

Capability BRI T1 PRI E1 PRI
E-Channels 2w 64 kbps 23 x 64 kbps 30 x 64 kbps
D-Channels 1= 16 kbps 1x 64 kbps 1x 64 kbps
Framing 16 kbps # kbps I,\\, &4 kbps

Total Data Rare 160 kbps 1544 Wbps 2048 Wbps
Framin g T, TE Fame SE ESF Multiframe

Line Coding 2B10 or 4BST AMI o1 BEES HDES

Country World North America, Japan Burope, Australia
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Kodovani trunku CAS T1

— Ccasovani od smérovace

Clock
-
T
R FTT E
Hﬂutﬂl‘-l PB:{

! Nastavenli radice:

Routerl (config) #controller T1 1/0

Routerl (config-controller) #framing crc4

Routerl (config-controller) #linecoding hdb3

! High Density Bipolar (kédovani s potlacovanim nul)

Routerl (config-controller) #clock source internal

! ¢asovani se odvozuje od ¢ipu PLL (Phase Lock Loop) na desce
! Digitalniho hlasového rozhrani

]

! Nastaveni parametrd hlasového portu:

Routerl (config-controller) #dsO-group timeslots 1-15 type e&m-wink-start
! eém-wink-start - signalizace startu s mrknutim (pulz zvednuti

! sluchatka na druhé strané 76



Kodovani trunku CAS T1

— casovani z JTS

Chck

“7«{;5'*
L e = PSTN
Router?

Router?2 (config) #controller T1 1/0

Router?2 (config-controller) #framing esf

Router?2 (config-controller) #linecoding ami

! AMI (Alternate Mark Inversion) — na starsich obvodech Tl - oznacduje

! P¥echody signalu binarni jednickou

Router2 (config-controller) #clock source line

! V JTS obvykle bézi hodiny presnéji

Router?2 (config-controller) #dsO-group timeslots 1-12 type e&m-wink-start
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Hlasova konfigurace T1

Metwork Module
Slot 1 Voice WAN
Interface Card Slot 0

Configures T1 T

Controller 14

iN

t Creates D50 group,
logical vaice port,

tirmeslots together.

ar

18021 by grouping 12

Eoutericonfig) # controller
Eouter(config-ocontroller) #
Eoutericonfig-controller) #
Eoutericonfig-controlleari #
Eoutericonfig-controller) #
etm-wWink-start

£l 1,70
framing e=f
olook sourve line — |

-

linecods BEE=
dzd-grcup 1 Cimeslots

I

1-12 tvpe

| — zdroj kédovani:

aktivni linka
modul:slot
1/0:1

B8ZS (Binary 8-Zero Substitution) — spolehliva, a proto oblibena metoda kddovani linek
8 nul nahrazeno dvéma unikatnimi sekvencemi
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Nastaveni parametru hlasoveho portu

Router3 (config) #voice-port 1/0:1

Router3 (config-voiceport) #cptone US

! Tony postupu hlasového volani

Router3 (config-voiceport) fcompand-type u-law
Router3 (config-voiceport) #no shutdown
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Zadani konfigurace trunku CAS T1

E&M FGD Time Shots
1-12, Receive AN

—— e ﬁ".
- \ n FSTMN _____-_/,
i - T 000
" I

| | Routerd E&M FGD EANA
Time Skote 13-24, Send AN
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Reseni konfigurace trunku CAS T1

Router4 (config) #controller T1 0/0/0

! Format ramce:

Router4d (config-controller) #framing esf

! Kébdovani linky

Router4 (config-controller) #linecode b8zs

! Casové sloty 1-12 s funkéni skupinou E&M:

Router4 (config-controller) #dsO-group 0 timeslots 1-12 type e&m-£fgd
! ' Casové sloty 13-24 s funkéni skupinou E&M EANA:

Router4d (config-controller) #dsO-group 1 timeslots 13-24 type fgd-eana
]

Router4 (config) #dial-peer voice 1 pots

Router4d (config-dialpeer) #incoming called-number

Router4 (config-dialpeer) #direct-inward-dial

]

Router4 (config) #dial-peer voice 90 pots

Router4d (config-dialpeer) #tdestination-pattern 9T

Routerd (config-dialpeer) #port 0/0/0:1
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Zadani konfigurace trunku E1 R2

Shanghal

. E1R2CAS
ﬁ_-'::_—""'--.-
- -(ﬁs?u_\) ....... 7= J

Routers IMbound DMIS armd ANI
I | ]: Dutbaund DNIS and ANI
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Reseni konfigurace trunku E1 R2

Routerb (config) #controller E1 0/0/0

Router5 (config-controller) #dsO-group 0 timeslots 1-31 type r2-digital
r2-compelled ani

! Podpora DNIS (Dialed Number Information Service) a ANI (Automatic
! Number Identification)

Router5 (config-controller) #cas-custom 0

'Pfizpisobeni parametrd konkrétnimu PBX ¢i pfepinacdi

Routerb5 (config-ctrl-cas) #fcountry czech use-defaults

! P¥izpusobeni narodnim nastavenim

Routerb5 (config) #dial-peer voice 90 pots

Routerb5 (config-dialpeer) #destination-pattern 9T

Router5 (config-dialpeer) #direct-inward-dial

! Alokace rozpéti linek

Router5 (config-dialpeer) #port 0/0/0:0
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Konfigurace trunku ISDN

/

FEX T1 PRI
/ GG ."“}":-.._
/; Contraller T1 0@ © |

£/

Router (config) #isdn switch-type primary-gsig
Nastaveni signalizace QSIG na kanalu D

Router (config) #controller t1 0/0

Router (config-controller) #pri-group timeslots 1-24
Router (config-controller) #interface serial 0/0:23
Router (config-if) #isdn incoming-voice voice

! Odeslani prichozich hovord procesorum DSP
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Konfigurace trunku BRI

2 B Channels

+
1 D Channgl

Router

A d

Phongt -1 Fhoned-2
2001 2002

Routerl#clear interface bri0/0

Routerl (config) #network-clock-participate wic 0
! Nakonfigurovani c¢asovani DSP tak, se synchronizovalo s ¢asovanim JTS
Routerl (config) #interface bri 0/0

Routerl (config-if) #isdn switch-type basic-net3

! Nakonfigurovani typu pfepinace ISDN podle implementace ISDN v dané zemi
Routerl (config-if) #isdn overlap-receiving

! Pro zemé s ¢islovanim pomoci rdzného pocétu éislic

Routerl (config-if) #isdn incoming-voice voice

Nastaveni p¥ichozich volani jako hlasové. Ty se primo predaji DSP

85
Routerl (config-if) #isdn protocol-emulate user



Konfigurace trunku PRI

@:“— 308 Channils
'-‘-['-‘ 1D Channa
LY -~ ISDN FRI
PSTN
Reuter2
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Konfigurace trunku PRI

Router2 (config) #network-clock-participate wic 0

! Casovani se bude synchronizovat s WIC (WAN Interface Card)ve slotu 0
Router?2 (config) #isdn switch-type primary-net5

! Nastaveni typu prepinace podle implementace ISDN v dané zemi
Router2 (config) #controller el 0/0/0

Router?2 (config-controller) #pri-group timeslots 1-31

! 30 B kanald je definovano jako logické hlasové porty, 1 D kanal

! jako ridici

Router?2 (config) #interface Serial0/0/0:15

Router?2 (config-if) #isdn switch-type primary-netb5

! Nastaveni typu prepinace zavedeného pro ISDN v Némecku

Router?2 (config-if) #isdn overlapreceiving

! Pro zemé s ¢islovanim pomoci rdzného pocétu ¢éislic. Uzivatelé maji
! Cty¥&iselné pripojky,ust¥edna je ale k dispozici pres pfipojku 0
Router2 (config-if) #isdn incoming-voice voice

Nastaveni p¥ichozich volani jako hlasové. Ty se primo predaji DSP

]

'ITmplicitné: Kédovani AMI kontrola crc4, zdroj c¢asovani je nastaven na JTS
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UrcCeni Cisel portu hlasovych rozhrani
instalovanych na smérovaci

Router#show vaice port summary

In QuT
PORT GH SIG-TYPE  ADMIN QPER STATUS  STATUS  ECG

@17 186 Txo-1z down  down idle on-hook ¥
4 H B 19 Txo-l1lz Up dorm idle on-hook v
@:149 28 Txo-lz Up dorm idle on-hook v
@24 21 Txo-l1lz Up dorm idle on-hook v
@ 22 Txo-1z Up dorm idle on-hook ¥
@22 22 Txo-lz Up dorm idle qb hook
@23 24 edm-imd Up dorm idle idle Y
141 — Tx=-1s Up dorm an-hook  idle y
1/2 — Tx=-l1z Up dorm an-hook  idle Y
1/3 — edm-imd Up dorm idle idle Y
1/4 — edm-1imd up dorm idle idle y
15 — Txo-l1lz Up dorm idle on-hook ¥
16 — Txo-1ls LUp dorm idle on-hook v




Ov¢reni nastaveni parametru hlasového portu

Router#show voice port
DE® Group 1:8@ - 1:@

Type of VoicePort is Cas

Operation State is DORMANT
Adminiztrative State iz UP

Mo Interface Down Failure

Description iz not set

Noize Regeneration iz enabled

Mon Linear Processing is enahled

Muzic ©On Hold Threshold iz Set to -35 dEm
In Gain is Set to @ dB

out attenuation is Set to @ dB D&
Echo Cancellation iz enahled

Echo Cancel Coverage iz set to & ms
Flayout -delay Mode iz set to default
Playout - delay Mominal is set to 6@ ms
Flayout -delay Maximum iz set to 200 ms
Connection Mode iz normal

Connection MNumber is not set

Initial Time Out iz set to 18 =
Irterdigit Time Out iz set to 10 =
Gall-Disconnect Time OQut is set to 68 =
Ringing Time Out iz zet to 158 =
companding Type iz u- law

Fegion Tone iz set for US

Wait Release Time Out is 3@ =

Station name Mone, Station number MNone

Woice card specific Info Follows:

DEd channel specific status info:

In ouT 89

PORT CH 5IG-TYPE  OPER STATUS  STATUS TIF RING




Ov¢reni funkCnosti digitalniho fadice T1/E1
a to, ze nejsou hlaseny zadné poruchy

Lze si rovnéz zobrazit informace o zdrojich casovani a dalsich
nastavenich radice.

Router#show controller T1 1/0/0
T1 1/8/8 i=s up.
Appligque type iz Channelized T1
Gablelength iz long gain26 adb
Mo alarms detected,
alarm-trigger 1z not set
Framing iz ESF, Line Code iz EB&Z5, Clock Source 1z Line,
Data in current interval (158 zeconds elapsed) .
@ Line Code Violations, @ Path Code Violations
@ Slip secs, @ Fr Lozs Zecs, @ Line Err Secs, @ Degraded Mins

@ Errored secs, @ Bursty Err Secs, @ LSeverely Err Secs, @ Unavall Secs
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Zobrazeni udaju o konfiguraci hlasového
kanalu platnou pro vSechny kanaly DSP

Rout er#show voice dsp
TW¥PE DSP CH CGODEC WERE STATE STATE RET Al PORT TS ABORT TR -PAK-CuT

C549 @87 @d {mecium} 3.2 IDLE idle a @ 1/8:1 4 4 @fa
13

c549 @dE 88 {mecium} 3.3 IDLE idle a @ 1/8:1 5 @ @ara
13

c549 @99 83 {mecium} 2.2 IDLE idle a @ 1/8:1 G @ @ara
13

c549 @14 8@ {mecdium} 2.2 IDLE idle @ @ 1/8:1 T @ @fa
13

ce549 @11 @@ {medium} 2.2 IDLE 1idle @ @ 1/8:1 g @ @ra
13

c548 @12 @@ [medium} 2.3 IDLE  idle @ @ 181 g @ ara
13

G542 881 81 g71iulaw 3.3 IDLE  idle @ @ 2/a/d @ g12/5149
13

Ce42 @82 @1 g71iulaw 3.3 IDLE idle G @ 2/a/1 a 505/ 502
13

Ce42 @83 @1 g711alaw 2.2 IDLE  idle a @ 2/1/d 4 2876628066
13

Ce42 @84 @1 g71iulaw 2.2 IDLE  idle a @ 27111 4 g34/8



Ov¢reni stavu volani na vSech hlasovych
portech

Router#show vaice call summary

1/815
1/815
1/815

5 -~ oM kB O [ =t
[Tor]
-1
[
[/ m]
5
L0+

3 g7 2drE
18 g7 2drE
11 g7 20rE
12 97 20rE

WAl

= e e N M W T W e

YWTSP STATE

o CONMECT
o CONMECT
o CONMECT
o CONMEGT
o CONMECT
5 CONNEGT
5 CONNEGT
o CONMEGT
o CONMEGT
o CONMEGT
o CONMECT
o CONMECT

5 TSP_COMMEGT
5 TSP CONNEGT
5 TSP_CONNEGT
5 TSP CONNEGT
5 TSP CONNEGT
5 TSP_CONNEGT
5 TSP_CONNEGT
5 TSP _CONMEGT
5 TSP _CONMEGT
5 TSP _CONMEGT
5 TSP_COMMEGT
5 TSP_COMMEGT
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Zobrazeni tabulky aktivnich volani pfes smérovac

Router#show call active woice

GENERIG:
ZetupTime=04522746 nzs
Index=44&
Peerﬂddress=##?3@?21

Peeriubaddress=
Peer Ic=Ta03ad

PeerIf Index=37
LogicallfIndex=2
ConnectTime=94524@84 32
Disconnect Time=0454 6241
Galldrigin=1
Ghargedldnits=a
InfoType=2

Transmit Packets=56251
TranzmitBytes=125020
ReceivePacket s=3304d
ReceiveBytez=66000
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Zobrazeni obsahu tabulky historie volani

show call history voice

PeerId=5084

Peer IT Index=25
Logicallf Index=a
DisconnectCause=14@

DizconnectText=normal call clearing.

GonnectTime=948937 5@
Disconect Time=0501 5508
GallOrigin=1

ChargedUnits=@

InfoType=2

TransmitPacket==32258

TransmitBytes=54516a

ReceivePacket s=20061

ReceiveBytes=401228

WO IP:

Gonnectionld[ @x142E62FE @xSC67A5E2 @xd @xISSFH510C]
RemoteIPAddress=171.68,235 .18

RemoteUDPPort=16552

RoundTripbelay=22 m=
SelecteddoS=hest-effort
tx_DtmfRelay=inband- voice
SezsionProtocol=cisco
SessionTarget=ipwd 171 .68, 235 15
OnTimeRyP Llayout =295004
GapFillWithSilence=8 m=

GapFilIWithPrediction=144@ m=

GapFillWithInterpolation=8 m=
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QSIC

(Q Signalizing)

Varianta signalizace ISDN Q.921 a ISDN Q.931 v D-kanalu pro vyuziti

v zarizenich, jako jsou PBX nebo klavesnicove systemy oznaCované za
Private Integrated-services Network eXchange (PINX — soukromé sitové
ustfedny s integrovanymi sluzbami).

ISDN signalizace pro spojeni dvou telekomunikacCnich zarizeni stejné
urovne, jsou implementovany vsechny sluzby podle nejnovejsi
specifikace ETSI:

= zakladni hovor

» CLIP (Calling Line Identification Presentation), CLIR
(Calling Line Identification Restriction — napfr. statni sektor)

= CitaCe tranzitu

» pfenos jména (volajici, volany, pfipojeny)

= pfesmerovani (okamzité, pri obsazeni, pokud nebere)

= inteligentni prepojeni hovoru

= zpétné volani pfi obsazeni a pokud nebere 95



Funkce QSIC

» Zakladni volani

* Umozneéeni hovoru po ukoncCeni hovoru pfrijemcem

= Odklon hovoru (vSech, pfi obsazeni, nezveda se sluchatko...)
» Zmena jmena a Cisla pri pfenosu hovoru

= Odmitani hovoru, pokud pFijemce nechce byt rusen
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Konfigurace QSIC na rozhrani PRI

config) #controller tl1 0/1

config-controller) #pri-group timeslots 1-24

Router (config) #interface serial 0/1:23

Router (config-if) #isdn switch-type primary-gsig

Router (config-if) #isdn protocol-emulate user

! Strana uzivatele je vychozi nastaveni, anebo

Router (config-if) #isdn protocol-emulate network

! Jde v obou pripadech o nakonfigurovani rezimu portu 2. a 3. vrstvy

Router
Router

o~ o~ o~ o~
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Z.obrazeni informaci o radi¢i rozhrani

Router#show controllers tl1 0/1/0

Tl 0/1/0 is up.

Applique type is Channelized T1

Cablelength is long gain36 0db

No alarms detected.

alarm-trigger is not set

Soaking time: 3, Clearance time: 10

AIS State:Clear LOS State:Clear LOF State:Clear

Version info Firmware: 20051006, FPGA: 20, spm count = 0
Framing is ESF, Line Code is B8ZS, Clock Source is Line.

CRC Threshold is 320. Reported from firmware is 320.

Data in current interval (601 seconds elapsed):

2 Line Code Violations, 3 Path Code Violations

601 Slip Secs, 0 Fr Loss Secs, 2 Line Err Secs, 1 Degraded Mins
601 Errored Secs, 0 Bursty Err Secs, 0 Severely Err Secs, 0 Unavail Secs

98



Ove€reni stavu 1. a 2. vrstvy ISDN

Router#show isdn status

Global ISDN Switchtype = primary-qgsig

ISDN Serial0/1/1:23 interface

dsl 0, interface ISDN Switchtype = primary-gsig
***x* Slave side configuration ****

Layer 1 Status:

ACTIVE

Layer 2 Status:

TEI = 0, Ces = 1, SAPI = 0, State = MULTIPLE FRAME ESTABLISHED
Layer 3 Status:0 Active Layer 3 Call (s)

Active dsl 0 CCBs = 0

The Free Channel Mask: 0x00000000

Number of L2 Discards = 0, L2 Session ID = 0
Total Allocated ISDN CCBs = 0
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