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1. So do6 dau noi thiét bi

Trong bai thuc hanh nay, cac hoc vién can chuin bi mét router Cisco 2811/2911 véi CME
8.6 hodc 9.0. Bén Cisco IP Phone 7942/7961 hd tro SIP/SCCP. Pudng truyén El do nha
cung cip FPT/Viettel/ VNPT. Hoc vién ciing can chuan bi 1 cap thang (chan 1245) dé déu nbi
card E1 trén router vao cong E1 trong phong thyuc hanh.

CME

R1 E1/T1 CHANNEL

%—————.—————

viettel
TRUNKING
PHOMNE 1 PHONE 2
Bang dia chi IP cua router va switch
VLAN SUBNET GATEWAY
Vlan 6 — voice vlan 192.168.6.0/24 192.168.6.1
Vlan 1 — Data vlan 192.168.1.0/24 192.168.1.1
Router subinterface F0/0.6 | 192.168.6.1
Router subinterface F0/0.1 192.168.1.1
Router loopback 10.10.3.3
Bang thong sé dudng E1
Router Signaling | Framing Linecode | Switchtype Timeslots
Active
VnPro CME | E1 PRI NO-CRC4 | HDB3 PRIMARY-NETS | 1-31

Diy s6 dién thoai do Viettel cung cip

862887210 ->862887239
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S6 dién thoai chinh 862887234

Béang danh ba dién thoai ndi bo

Tén nguoi dung/méat khidu | Tén dién thoai | Directory number | Phone/Giao thirc
Thanh Tram/vnpro Phone 1 6001 7960/SCCP
Ngoc Nir/vnpro Phone 2 6002 7960/SCCP
Lé Uyén/vnpro Phone 3 6003 7960/SIP
Bich Diém/vnpro Phone 4 6004 7960/SIP
So dd chan cua cap dung cho E1RJ48
RJ-48C
aka T1/E1

[ T—
—7

—  T—

L —
TRing

[

RTip
RRing

2. Yéu cau k¥ thuat chi tiét

1. Tao vlan 1 va vlan 6 trén switch. Ddt tén cac vlan twong ting: vlan 1 DATA, VLAN 6
VOICE

2. Tao mot két ndi trunk trén switch vé router R1 dé cho phép dinh tuyén giita cac vlan.
Dung giao thic OSPF dé hd tro két ndi dén cac thiét bi mang khac trong ha ting
mang.

3. Cau hinh router c6 hostname 14 VnPro CME. Ciu hinh VnPro CME nhu mdt may
cha DHCP cung cép hay ddy dja chi cho VLAN 6 va VLANI. Dia chi bt diu cua
DHCP pool 1a tir 192.168.6.40 dén 192.168.6.140. Pia chi cua pool 1 la
192.168.1.200 dén 192.168.1.220. (Goi ¥: cau hinh excluded address cho céac dia chi)

4. Hay cau hinh router VnPro CME nhu 1a TFTP server. Hiy nap cac IOS firmware cua
cac loai IP Phones dugc sir dung trong bai thyc hanh nay vao flash. CAu hinh router
dé chia sé cac file firmware nay. (Goi ¥: cdu hinh céc 1énh tftp-server flash)

5. Hay cau hinh router sao cho dia chi voice vlan interface dwoc ding nhu dia chi ngudn
cta cac SCCP Phone.(Goi y: Dung 1énh source address trong telephony service)

6. Hay dam béo rang cac SCCP Phone khong ti dong ding ky véi router. (Goi y: ding
1€nh no auto-reg)

7. Hiy cau hinh dé cic SCCP Phones hién thi dong chir “VnPro CCNA
Voice/Collaboration” & dudi cung cua dién thoai. (Dung 1énh system message)
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8. Hay cau hinh dé dia chi voice vlan interface trén router dugc dung nhu dja chi ngudn
cua cac SIP Phone.

9. Céau hinh co ché DTMF sao cho tuong thich voi RFC2833 (dtmf ntp-rte)

10. Cu hinh hai dial-peer trén router. Mot dial-peer dung cho chiéu inbound, tiép nhan
tat ca cac cudc goi dén sb 862887234. Mot dial-peer dung cho chiéu outbound. Khi
nhan vién muébn goi ra ngoai, ho sé nhén s6 9, sau do nhap vao s6 dién thoai can goi.

11. B-ACD: hdy ciu hinh tng dung AutoAttendance trén router diung B-ACD TCL
scripts. Ung dung nay c6 sd ndi bd 13 6500. Cac cude goi tir bén ngoai goi vao sb
862887234 déu duoc chuyén dén tng dung B-ACD. Nguoi goi tir bén ngoai goi vao
6 thé nghe 101 chao. Khi nhén “0”, cudc goi s€ duoc chuyén dén s6 6001.

3. Huéng din cAu hinh

Tao vlan 1 va vlan 6 trén switch. Pat té€n cac vlan tuong tng: vlan 1 DATA, VLAN 6
VOICE.

Tao mot két ndi trunk trén switch vé router R1 dé cho phép dinh tuyén gita cac vlan.
Dung giao thirc OSPF dé hd tro két ndi dén cac thiét bi mang khac trong ha ting mang.

router ospf 1

router-id 10.10.3.3

network 192.168.1.0 0.0.0.255
network 192.168.6.0 0.0.0.255
area 0

Ta céu hinh router ¢6 hostname 13 VnPro CME. C4u hinh VnPro CME nhu mot may chi
DHCP cung cép hay day dia chi cho VLAN 6 va VLANI. Dja chi bt dau caa DHCP pool 1a
tir 192.168.6.40 dén 192.168.6.140. Dia chi ciia pool 1 13 192.168.1.200 dén 192.168.1.220.

ip dhep excluded-address 192.168.6.1 192.168.6.39

ip dhep excluded-address 192.168.6.141 192.168.6.254
ip dhep excluded-address 192.168.1.1 192.168.1.199

ip dhep excluded-address 192.168.1.221 192.168.6.254
/

ip dhep pool vianl
network 192.168.1.0 255.255.255.0
default-router 192.168.1.1
option 150 ip 192.168.6.2
/

ip dhep pool vian6

network 192.168.6.0 255.255.255.0
default-router 192.168.6.2

option 150 ip 192.168.6.2

Sau d6, cac ban hiy ciu hinh router VnPro CME nhu 1a TFTP server bang cach nap cac I0S
firmware cua cac loai IP Phones dugc sir dung trong bai thuc hanh nay vao flash. Céu hinh
router dé chia s& cac file firmware nay.
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tftp-server flash.:/7965/SCCP/apps45.9-3-1ESS8.sbn alias apps45.9-3-1ES8.sbn
tftp-server flash:/7965/SCCP/cnu45.9-3-1ESS8.sbn alias cnu45.9-3-1ES8.sbn
tftp-server flash:/7965/SCCP/cvm45sccp.9-3-1ESS8.sbn alias cvm45scep.9-3-1ES8.sbn
tftp-server flash:/7965/SCCP/dsp45.9-3-1ES8.sbn alias dsp45.9-3-1ESS8.sbn
tftp-server flash:/7965/SCCP/jar45sccp.9-3-1ESS.sbn alias jar45sccp.9-3-1ESS.sbn
tfip-server flash:/7965/SCCP/SCCP45.9-3-1SR1-18S.loads alias SCCP45.9-3-1SR1-
1S.loads

tftp-server flash:/7965/SCCP/term435.default.loads alias term45.default.loads
tftp-server flash:/7965/SCCP/term65.default.loads alias term65.default.loads
tfip-server flash:term42.default.loads

tftp-server flash:SIP42.9-3-1SR2-18S.loads

tftp-server flash:jar42sip.9-3-1ES13.sbn

tftp-server flash:apps42.9-2-1THI-13.sbn

tfip-server flash:cnu42.9-2-1THI-13.sbn

tftp-server flash:cvm42sccp.9-2-1THI-13.sbn

tfip-server flash:dsp42.9-2-1TH1-13.sbn

tftp-server flash:jar42sccp.9-2-1THI-13.sbn

tfip-server flash:SCCP42.9-2-1S.loads

tftp-server flash:term62.default.loads

Céu hinh router sao cho dia chi voice vlan interface duoc dung nhu dia chi nguén cua cac
SCCP Phoneva dé dam bao rang cac SCCP Phone khong tu dong ding ky voi router ta ding
1énh no auto-reg-ephone. Ta dung 1énh system message dé ciu hinh cac SCCP Phones hién
thi dong chir “VnPro CCNA Voice/Collaboration” ¢ dudi cung cua dién thoai.

telephony-service

no auto-reg-ephone

max-ephones 50

max-dn 100

ip source-address 192.168.6.2 port 2000
service phone webAccess 0

service phone sshAccess 0

timeouts interdigit 5

system message VnPro CCNA Voice Collaboration
load 7960 SCCP45.9-3-1SRI-1S

time-zone 23

time-format 24

moh enable-g711 "en_bacd music on hold.au"
date-format dd-mm-yy

max-conferences 8 gain -6

call-park system application

web admin system name admin password vnpro
dn-webedit

time-webedit

transfer-system full-consult#

create cnf-files version-stamp 7960 Jul 09 2014 01:10:45
!

FB: VnPro | Videos: http://www.dancisco.com | Blog: http://www.vnpro.org/blog Trang 5




4 CONG TY TNHH TU VAN VA DICH VU CHUYEN VIET
~ TRUNG TAM TIN HQC VNPRO
p V7 "~ PC: 149/1D Ung Vian Khiém, phuong 25, quan Binh Thanh, Tp. HCM
mj H'f@ DT: +84 8.35124257 | Fax: +84 8.35124314 | Email: vnpro@vnpro.org
Website: www.vnpro.vn | Forum: www.vnpro.org | Video: www.dancisco.com

G TG LY VR kil Thd B0 uie 1

Cau hinh dé dia chi voice vlan interface trén router dugc dung nhu dia chi ngudn cua céac
SIP Phone.

voice register global

mode cme

source-address 192.168.6.2 port 5060
timeouts interdigit 5

max-dn 100

max-pool 50

authentication register

authentication realm all

load 7960 sip7960.4-1SR1-2

timezone 23

time-format 24

date-format D/M/Y

tftp-path flash:

create profile sync 0189034475820059
/

CAu hinh co ché DTMF sao cho tuong thich véi RFC2833

voice register pool 1
busy-trigger-per-button 4
id mac 1C1D.86C5.8106
type 7961
number 1 dn 1
presence call-list
dtmf-relay rtp-nte
voice-class codec 1
username leuyen password vapro
description LeUyen
/
voice register pool 2
busy-trigger-per-button 4
id mac 1C1D.86C5.42E3
type 7961
number 1 dn 2
presence call-list
dtmf-relay rtp-nte
voice-class codec 1
username bichdiem password vnpro

label " Phone 4"
/

CAu hinh hai dial-peer trén router. Mot dial-peer dung cho chiéu inbound, tiép nhan tat ca
cac cudc goi dén sb 862887234. Mot dial-peer dung cho chiéu outbound. Khi nhan vién
mubn go1 ra ngoai, ho sé nhén sb 9, sau do nhap vao s6 dién thoai can go1.
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dial-peer voice 1 pots

translation-profile incoming VIETTEL El
incoming called-number .
direct-inward-dial

/

dial-peer voice 2 pots
translation-profile outgoing PSTN _QOutgoing
destination-pattern 9.T

port 0/0/0:15

forward-digits all

!

Céu hinh tmg dung AutoAttendance trén router ding B-ACD TCL scripts. Ung dung nay

c6 s ndi bd 12 6500. Cac cude goi tir bén ngoai goi vao sd 862887234 déu duoc chuyén dén

mg dung B-ACD. Ngudi goi tir bén ngoai goi vao co thé nghe 16i chao. Khi nhan “0”, cudc

goi s& dugc chuyén dén s6 6001. Chu y chép cac file cua ung dung B-ACD vao flash. Cac

file nay gom hai file app-b-acd-aa-3.0.0.2.tcl va app-b-acd-3.0.0.2.tcl.

VnPro CME#dir flash:
Directory of flash0./

398

30421 Oct 312013 11:12:12 -04:00 app-b-acd-3.0.0.2.tcl

399 -rw- 55599 Oct 31 2013 11:12:58 -04:00 app-b-acd-aa-3.0.0.2.tcl
400 -rw- 75650 Oct 312013 11:17:14 -04:00 en_bacd_allagentsbusy.au
401 -rw- 83291 Oct 31 2013 11:17:42 -04:00 en_bacd_disconnect.au

402 -rw- 63055 Dec 13 2013 15:19:56 -05:00 en_bacd enter dest.au

403 -rw- 37952 Oct 31 2013 11:18:38 -04:00 en_bacd_invalidoption.au
404 -rw- 496521 Oct 312013 11:19:08 -04:00 en_bacd music on_hold.au
405 -rw- 50597 Dec 13 2013 16:19:36 -05:00 en_bacd options_menu.au
406 -rw- 9941 Dec 9 2013 15:09:56 -05:00 en_bacd welcome.au

256487424 bytes total (22700032 bytes free)

Copy va paste doan c4u hinh duéi day vao router & ché do config.

Rl (config)#

application
service app-b-acd-aa flash:app-b-acd-aa-3.0.0.2.tcl
param max-time-call-retry 700
paramspace english index 0
param voice-mail 6400
param service-name app-b-acd
param number-of-hunt-grps 3
param handoff-string app-b-acd-aa
param dial-by-extension-option 3
paramspace english language en
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param max-time-vm-retry 2

paramspace english location flash:

param aa-pilot 6500

paramspace english languafe en

param second-greeting-time 60

param welcome-prompt _bacd_welcome.au
/

service app-b-acd flash:app-b-acd-3.0.0.2.tcl
param queue-len 15

param aa-hunt3 6001

param aa-huntl 1111

param aa-hunt2 2222

param number-of-hunt-grps 3
/

Trong d6 cac s6 1111 va 2222 1a cac hunt group cho cac bd phan nhu sales va customer
service. Hai s6 hunt group nay duoc cdu hinh nhu bén dudi.

ephone-hunt 1 longest-idle
pilot 1111

list 6001,6002

timeout 10

/

/
ephone-hunt 2 longest-idle
pilot 2222

list 6003,6004

timeout 15

Dinh nghia mét dial-peer dé chi dén s6 dién thoai 6500.
!
dial-peer voice 20 voip
service app-b-acd-aa
destination-pattern 6500
session target ipv4:10.9.206.2
incoming called-number 6500
dtmf-relay h245-alphanumeric
codec g71lulaw
no vad
/
Kiém tra cu hinh B-ACD bang cach goi tir s dién thoai ndi bo 6001 dén sé 6400. Ban s&
nghe 101 chao “Welcome to...For sales press 1...”

Xem thém ciu hinh mau chi tiét cho dich vu B-ACD nay & dia chi.

http://www.cisco.com/c/en/us/td/docs/voice_ip_comm/cucme/bacd/configuration/guide/cme4
Otcl.html
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4. Cau hinh day du

/

version 15.2
/

hostname VnPro CME

/

card type el 0 0

network-clock-participate wic 0

/

ip dhcp excluded-address 192.168.6.1 192.168.6.39

ip dhep excluded-address 192.168.6.141 192.168.6.254
ip dhcp excluded-address 192.168.1.1 192.168.1.199

ip dhep excluded-address 192.168.1.221 192.168.6.254
/

ip dhep pool vianl
network 192.168.1.0 255.255.255.0
default-router 192.168.1.1
option 150 ip 192.168.6.2
/

ip dhcp pool vian6
network 192.168.6.0 255.255.255.0
default-router 192.168.6.2
option 150 ip 192.168.6.2
/

isdn switch-type primary-net5

/

voice service voip

no ip address trusted authenticate
allow-connections h323 to h323
allow-connections h323 to sip
allow-connections sip to h323
allow-connections sip to sip

Sip

bind control source-interface Vian31
bind media source-interface Vian31
registrar server expires max 600 min 60
/

voice class codec 1

codec preference 1 g711ulaw

codec preference 2 g729r8

/

voice register global

mode cme

source-address 192.168.6.2 port 5060
timeouts interdigit 5

max-dn 100

max-pool 50

authentication register
authentication realm all
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load 7960 sip7960.4-1SR1-2
timezone 23
time-format 24
date-format D/M/Y
tftp-path flash:
create profile sync 0189034475820059
/
voice register dn 1
number 6003
allow watch
name Phone 3
/
voice register dn 2
number 6004
allow watch
name Phone 4
/
voice register pool 1
busy-trigger-per-button 4
id mac 1C1D.86C5.8106
type 7961
number 1 dn 1
presence call-list
dtmf-relay rtp-nte
voice-class codec 1
username leuyen password viapro
description LeUyen
/
voice register pool 2
busy-trigger-per-button 4
id mac 1C1D.86C5.42E3
type 7961
number 1 dn 2
presence call-list
dtmf-relay rtp-nte
voice-class codec 1
username bichdiem password vnpro
label " Phone 4"
/

voice translation-rule 4
rule 1 /°9\(.*\)/ N1/

/

voice translation-rule 5

rule 1 /862887234//6500/

/

voice translation-rule 6

rule 1 /°.*//862887234/
/

voice translation-profile PSTN QOutgoing
translate calling 6
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translate called 4

/
voice translation-profile VIETTEL El
translate called 5

/
application

service app-b-acd-aa flash:app-b-acd-aa-3.0.0.2.tcl
param max-time-call-retry 700
paramspace english index 0

param voice-mail 6400

param service-name app-b-acd

param number-of-hunt-grps 3

param handoff-string app-b-acd-aa

param dial-by-extension-option 3
paramspace english language en

param max-time-vm-retry 2

paramspace english location flash:

param aa-pilot 6500

paramspace english languafe en

param second-greeting-time 60

param welcome-prompt _bacd welcome.au
/

service app-b-acd flash:app-b-acd-3.0.0.2.tcl
param queue-len 15

param aa-hunt3 6001

param aa-huntl 1111

param aa-hunt2 2222

param number-of-hunt-grps 3

/

username admin privilege 15 password 0 vapro
/

controller E1 0/0/0
framing no-crc4
pri-group timeslots 1-31
/
interface Loopback()
ip address 10.10.3.3 255.255.255.255
ip ospf network point-to-point
/

interface GigabitEthernet0/0
description *** TRUNKING TO SWITCH ***
duplex auto

speed auto

/

interface GigabitEthernet0/0.6
encapsulation dotlq 6

ip address 192.168.6.2 255.255.255.0
/

interface GigabitEthernet0/0.1
encapsulation dotlq I native
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ip address 192.168.1.1 255.255.255.0
/

interface Serial0/0/0:15

no ip address

encapsulation hdlc

isdn switch-type primary-net5
isdn incoming-voice voice
isdn outgoing display-ie

no cdp enable

/

router ospf 1

router-id 10.10.3.3

network 192.168.1.0 0.0.0.255
network 192.168.6.0 0.0.0.255
area ()

/

ip forward-protocol nd

/

ip http server

ip http authentication local
no ip http secure-server

ip http path flash:cme/gui

/

tfip-server flash:/7965/SCCP/apps45.9-3-1ESS8.sbn alias apps45.9-3-1ESS8.sbn
tftp-server flash:/7965/SCCP/cnu45.9-3-1ESS.sbn alias cnu45.9-3-1ES8.sbn
tftp-server flash:/7965/SCCP/cvm45sccp.9-3-1ES8.sbn alias cvm45scep.9-3-1ESS.sbn
tftp-server flash:/7965/SCCP/dsp45.9-3-1ESS.sbn alias dsp45.9-3-1ESS8.sbn
tfip-server flash:/7965/SCCP/jar45sccp.9-3-1ESS.sbn alias jar4d5sccp.9-3-1ESS.sbn
tfip-server flash:/7965/SCCP/SCCP45.9-3-1SR1-1S.loads alias SCCP45.9-3-1SR -
1S.loads

tftp-server flash:/7965/SCCP/term45.default.loads alias term45.default.loads
tfip-server flash:/7965/SCCP/term635.default.loads alias term635.default.loads
tfip-server flash:term42.default.loads

tftp-server flash:SIP42.9-3-1SR2-18.loads

tfip-server flash:jar42sip.9-3-1ES13.sbn

tfip-server flash:apps42.9-2-1THI-13.sbn

tftip-server flash:cnu42.9-2-1THI-13.sbn

tfip-server flash:cvm42sccp.9-2-1THI1-13.sbn

tfip-server flash:dsp42.9-2-1THI-13.sbn

tfip-server flash:jar42sccp.9-2-1THI1-13.sbn

tftip-server flash:.SCCP42.9-2-18S.loads

tfip-server flash:term62.default.loads

/

voice-port 0/0/0:15

/

dial-peer voice 1 pots

translation-profile incoming VIETTEL El
incoming called-number .
direct-inward-dial

/
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dial-peer voice 2 pots
translation-profile outgoing PSTN _QOutgoing
destination-pattern 9.T
port 0/0/0:15
forward-digits all
/
/
dial-peer voice 20 voip
service app-b-acd-aa
destination-pattern 6500
session target ipv4:192.168.6.2
incoming called-number 6500
dtmf-relay h245-alphanumeric
codec g71lulaw
no vad
/
presence
presence call-list
/
Sip-ua
presence enable
/
telephony-service
no auto-reg-ephone
max-ephones 50
max-dn 100
ip source-address 192.168.6.2 port 2000
service phone webAccess ()
service phone sshAccess
timeouts interdigit 5
system message VnPro CCNA Voice Collaboration
load 7960 SCCP45.9-3-1SR1-1S
time-zone 23
time-format 24
date-format dd-mm-yy
max-conferences 8 gain -6
call-park system application
web admin system name admin password vapro
dn-webedit
time-webedit
transfer-system full-consult#
create cnf-files version-stamp 7960 Jul 09 2014 01:10:45
/
ephone-dn 1 octo-line
number 6001
description ThanhTram
name Phone 1
allow watch
/

ephone-dn 2
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number 6002
description NgocNu
name Phone 2
allow watch
/
ephone 1
mac-address D057.4CF7.8944
max-calls-per-button 6
busy-trigger-per-button 4
presence call-list
label "SC Phone 2 BLF"
speed-dial 1 3002
type 7961
button 1:1
/
ephone 2
mac-address 1CI1D.862F.2F24
max-calls-per-button 6
busy-trigger-per-button 4
presence call-list
label " Phone 2"
type 7965
button 1:2
/
/
ephone-hunt 1 longest-idle
pilot 1111
list 6001,6002
timeout 10
/
ephone-hunt 2 longest-idle
pilot 2222
list 6003,6004
timeout 15
!
end

5. Hinh minh hoa két qua bai LAB
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Cisco IP Phone
7942

Cisco IP Phone
7942

Thuc hién cuoc goi ra bén ngoai
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T

Cisco IP Phone
7942

o
Nhan cuoc goi tur bén ngoai

6. Cap nhit vé VoIP va CCNA Voice
Céc thong tin cap nhat méi nhat vé CCNA Voice va VolIP:

http://vnpro.org/forum/forumdisplay.php/43-voice-amp-video.html

http://vnpro.org/forum/showthread.php/132542-buzz-tap-hop-toan-bo-ebook-videos-ve-
ccnavoice-ccna-collaboration.html

Céc khoa hoc CCNA Voice sip khai giang tai VnPro
http://www.vnpro.vn/khai-giang/
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