Y4eOHBIN KYPC

TexHoJorum AJs mepeaayu rojaoca
o ceraMm IP u QOS Ha npumepe
BeIyUIUX BEHI0POB
(ITC-Voice)
JladopaTopHbie padoOThI
Bepcuda 8.0

r.ExarepunOypr
2026



OrnasneHue

JIab. pa6ora 1. BazoBasa HacTpolKka MapIIPyTU3aTOPOB U IIOJAKIIOUEHUE

BN (101 10) < (0) : T PP PP PSPPSR 3
1. Onucanue 1a60paTOPHOIO CTEHAA JJIA YAATECHHOTO OOYUCHMA . c.uvuennenienennennenennennnnes 3
2. HacTpoiika ceTy A HOIJIEPHKN TEIEMOHOB. . ..ueututtentneneneetaeneneneteeaeenenraeraeneneaaenns 5
3. Hactpoiira Cisco Unified Call Manager Express (CUCME) pisa pa6otsl ¢ SCCP
TEIEPOHAMU B HQ. . oot e e 10
4. CoxpaHEHHUE IETATNU3ALMU PA3TOBOPOB (OMIIIIIHT)....cuuvunirniiniiniiniinienienenenennennennnns 15
5. Hactpotika Cisco Unified Call Manager Express (CUCME) s pa6otsl ¢ SIP
TEEMOHAMU B BR.....iiii i e as 17
JIab. pa6oTa 2. HaCcTPOMKA TOTOCOBBIX HOPTOB. .. c.ucuututnetneeneeneeneenennernennenennennennes 21
) IR 3 E=Te g 00} 2 0 v= T 2 54 B D PP 21
2. HacTpotika BBIBOBOB B TOTIL......ouiiiiiiii et 23
JIa6. pabora 3. HacTporKa pecypCoB DSP......cccoiuiiiiiiiiiiiiiiiiiieeeeeeeeane 25
1. KOHMEPEHIUU ad-NOC. ..o e 25
2. KOHMPEPEHITI MEETIVIE. ... euiuniiiiiiiiiiiii ettt ettt et et e e et e e e e e e e eanenns 28
JIab. paboTra 4. HACTPOMKA SIP BBIBOBOB........cuituiiuiiiiiiiiiiiiieiineieieneneneenennens 30
1. Ba3oBble HACTPOMKU JJI IIPOTOKOIA SIP.....iviiiiiiiiiiiiiiiiiii e 30
N O0) ahi vz Tele) : 7211 (S 00V (51110 : SUUUNN Pt 32
3. TOHKHUU TIOHUHT SIP... ...t 34
4. TTOAKTIOYEHHUE K SIP IPOBATIIEDY - . cu v tntntnenttttneneneteteenetetetteneneteteenearaetaeneneaaanen 35
JIa6. pabora 5. [TpeoOpa3oBaHUA TEIE(MOHHBIX HOMEPOB. ......uvutunenenrinenenneneneenennns 40
1. HacTpotiika njiaHa BHI30OBOB B CHIEHAPUHU C CAUT KOHAMH. ...c.uvuernenernenenennenenneneenennens 40
2. HacTpolika nIpaBwi TPAHCIALMH JUIA BXOAAIIMX BbI30BOB 13 TAOII B HQ.............. 42
3. Hactpoiika ucxogammx BI30BOB B TAOIT 13 HQ......ovvvviniiiiiiiiiiiiiiicneeicaen 44
4. Hactpoiika ncxogarmux BhI30BOB B TOOIT 13 BR.........cooviiiiiiiiiciiceen 46
5. Hactpotika Bxoaaimux BEI30BOB U3 TOOIT B BR ... 47
JIa6. paboTa 6. HACTPOMKA BBIOOPA ITYTH ... .uvuerrnenernenenenneneneeneneenenensenenenesnenennenns 51
1. HacTpotiika anprepHaTUBHOrO MaprupyTa u3 HQ B BR............o.oon, 51
2. Hactpotika anbrepHaTUBHOrO MapupyTa u3 BRB HQ.....ocoveiiiiiiiiiiinn 52
3. HacTpoiika TEHO (OIIIOHATBHO) .. c.uvuttntntneneneieneanenetnenenetneneeneseeneeneneenenaeneeneneens 52
JIab. pabora 7. [IpUBAIETUN [JI51 COBEPIIECHUS BBIBOBOB. .....ccuttuiinirnennenenenenanens 56
1. Hactpoiika COR 11 caliTa HQ...vnvnniniiiiiiii et 56
JIab. pa6oTa 8. H323 1 CUBE.......iiiiiiiiiiie e 61
1. Hactpotiika 6a30BbIX TapaMeTpoB OPOTOKoga H323......coooiiiiiiiiiiiiiiieeeen 61
2. HacTpoHKA CUBE (SBC).. ..ttt e e e e e te e e e e e aanaans 61
3. IlpuMeHeHre TPUBPATHUKA (GAteKEEPET).....ouvviiiniiiiiiiiiiinii e 63
JIa6. paboTa 9. HACTPOMKA QOS......cuiininiiiniiiiitii ettt ee et ee e e eeaenes 67
1. [IpoBepka pabOThI TEIEHOHMM 0€3 QOS......cuiiuiininiiniiiieiniieieieieeieeeieeneeeieeneeneaanns 67
S 19 (0)e (5351 (S € 1o N T PP 69
3. J1opaboTKA HOTUTHE QOS. ... .cuutuinitninetnenenetnetenetet e eeneneneeeneeneeenaeneeaenaeneeaenaeneenes 73

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
Voice), 1
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JIa0. pabora 1. ba3oBast HacTpoKa MapUIPyTHU3aTOPOB U
NoAKJIIYeHne TejiepoHoB

1. Onucanue JJadOpPaTOPHOro CTEHAA IJIA VIAJICHHOI0 00VUCHUS

1. Cxema n1abopaTopHOTO CTEH/A!

%Pod% - Homep noga (1, 2, 3, ..., 8)
10.%Pod%.10.0/24

b ) =) V=

E1
HQ-ph1 HQ-ph2 \
2001 2002 172.17.%Pod%1.0124 PSTN 4
N

y

ount

10.%P0od%.20.0/24

-

0€/0°0"%Pod% 0}

172.17.%P0od%2.0/24

BR-ph1 BR-ph2 BR-%Pod%
3001 3002

Cxema 1: IP adpecayus.

2. Jlns BeIMONHEHUs 1a00paTOPHBIX PadOT MPEANoNIaracTcsi UCIOIb30BaHUE BUPTYaIbHBIX
mammme B QEMU/KVM. Ho mMokeT ObITh HCITOJIB30BaHA U APYyTasi CUCTEMA BUPTYaTHU3aINH.

3. Tlpu oOyuenuu B kiacce Tene(oHbl MOTYT ObITh UCIIOJIB30BAaHbI TeTe(OHHBIE anapaTsl, a
HE BUPTYaJIbHbIE MAIITUHBI.

4. B BuptyansHbix MamuHax ucnosb3yercs OC Debian Linux.

B xocToBO# MaiuHe T0KHO OBITh MUHUMYM 161°0 onepaTuBHOI MaMaTH, HE MEeHee 6 saep
u He meHee 150I'0 quckoBoro nmpoctpancTBa (xenaresbHO SSD).

6. B cucreme BupTyanu3auu I10JKHA ObITh CO31aH MOCT M UMeHeM Internet st
MMOAKIIOUEHHUS MAIlINH K ceTu MIHTEeHeT.
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7. Tax xe He0OX0IUMO UMETh TPU MOCTa ¢ UMeHamu hqvlan, brvlan u pstnvlan.

8. TlpenBapurenbHO CO3/1aHBI BUPTyaIbHBIC MallIiHA ¢ MMeHaMHU hq-phns, br-phns u pstn-phns.
K KOTOpBIM MpeIoCTaBIeH yAaIeHHBIN JOCTYI U B KOTOPBIX HACTPOCHHI I10 JIBE YUETHBIC
3anrcu phonel u phone?2. [Tons3oBatensam ycranosiensl Cisco [P Communicator u
MicroSIP.

9. Tlaponu ans Bcex nosb3oBareneil (root, sa, phonel u phone2) — 1in123

10. Tabnuma agpeco (BMecTo %Pod% - moacTaBiseTcs HOMEp Ha3HAYCHHOT'O BaM 110/1):

Nmn Appeca Onucanue
10.%P0d%.4.254/24 Voice VLAN (Fa0/0.1%Pod%4)
Hououpors | L7217 6Pod%L101/24 LLOMIO O X IHTePHeT
10.%P0d%.0.1/30 Tynnenb K BR-%Pod%
10.%P0d%.1.1/32 Loopback0
10.%P0d%.5.254/24 Voice VLAN (Fa0/0.1%Pod%5)
by |2 17-0P0d%2.10124 AN IS I
10.%P0d%.0.2/30 Tynnens K HQ-%Pod%
10.%P0d%.1.2/32 Loopback0
172.17.0.1 Loopback0
172.17.%Pod%1.254/24 |VLAN k HQ-%Pod%
PSTN-ISP
172.17.%P0d%2.254/24 |VLAN k BR-%Pod%
172.17.1%P0d%9.201/24 |VLAN pns PSTN Tenedona
Tenedonsl DHCP

11. Cxema Tenedonnoit nymeparuu TOOIT:
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%Pod% - Homep noga (1, 2, 3, ..., 8)

HQ-%Pod%
Site %Pod%1 =~
83%P0d%15552...

E1

PSTN '|
555441%Pod% - HQ Local
555442%Pod% - BR Local y

8333555444 %Pod% 4
8999555444 %Pod% \
i 810222555444 %Pod%
[ 112 (urm 101, 102, 103, 104)

rd
SIP

Site %Pod%?2 i
83%P0d%25551234
SIP Login: 3%Po0d%25551234

SIP pass: pod%Pod%
BR-%Pod%

Cxema 2: Tenegponnas nymepayus.

Baosicno! Bee npumepol 6 dannom pykosodcmee npusederul 0iisi noda ¢ Homepom 1. Koeoa byoeme 6600umv KomManobi
6y0bme 6HUMAMENbHbI.

2. Hactpoiika ceTH IS NOIEPKKH TeaedoHoB

2.1 Hacrpoiika cay:x061 DHCP na HQ u BR

1. Tloaxmrountech u3 MamuHbl Podp-host k HQ:

sa@voice-podl:~$ telnet 10.1.1.1
Trying 10.1.1.1...

Connected to 10.1.1.1.

Escape character is '"*]'.

HO-1#

2. Co3zpaiite UCKIIIOYEHUS JJI BbIJaBaeMbIX a/ipecoB B auanazone ¢ 100 mo 254.
HO-l#configure terminal
HO-1 (config) #ip dhcp excluded-address 10.1.4.100 10.1.4.254

3. Co3zmaiite DHCP pool ans cetu 10.p.4.0/24. I'ne p Homep moaa, 37eCh U Jajee.
HQ-1 (config) #ip dhcp pool HQPhones

HQ-1 (dhcp-config) #network 10.1.4.0 /24
HQO-1 (dhcp-config) #default-router 10.1.4.254
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HQO-1 (dhcp-config) #option 150 ip 10.1.4.201
HQ-1 (dhcp-config) #end
4. IlpoBepbTe U COXpaHUTE UTOTOBYIO KOH(UTYpALHIO:

HQ-1#sh run | s dhcp

ip dhcp excluded-address 10.1.4.100 10.1.4.254
ip dhcp pool HQPhones

network 10.1.4.0 255.255.255.0

default-router 10.1.4.254

option 150 ip 10.1.4.201
HQ-1#copy run start

Destination filename [startup-config]?
Building configuration...

[OK]
5. TloBtopure HacTpoiky ciyx0b61 DHCP mns cetn 10.p.5.0/24 na BR.

BR-1#sh run | s dhcp
ip dhcp excluded-address 10.1.5.100 10.1.5.254
ip dhcp pool BRPhones
network 10.1.5.0 255.255.255.0
default-router 10.1.5.254
option 150 ip 10.1.5.201
6. IloaxmrounTe K BUPTyalibHOW MamuHe hq-phns monoaHUTEIBHBIN ceTeBOM HHTEPDEIC.
Yo6enutech, uto uHTEpdEiic noaKiIoueH Kk MocTy hqvlan u mammHaa noiay4uia agpec ot
DHCP cepgepa.

7. Tlocne nactpoiite cratuueckuii aapec 10.p.4.201/24. 111n103 1o yMOIYaHHIO HE YKa3bIBaiiTe.
JloGaBbTe 2 craTmueckux MapmpyTa s cereid 10.p.0.0/16 u 172.17.0.0/16 gepes
10.p.4.254.

Omkpwims ynpasnenue coeOUHeHUIMU MONCHO KOMaHOOU nm—connection-edi tor. Mau uepes ukonky 6 obnacmu
y6edoMIeHUl

8. TloaxirounTe K BUPTYyalIbHOM MamuHe br-phns 10omosHUTENbHBIN ceTeBOM HHTEpdEic.
Y6enurech, uTo UHTEpPENc NOJKIIOUEH K MOCTY brvlan n MammHa nomyuuia ajgpec ot
DHCP cepsepa.

9. Tlocne Hactpoiite cratndeckuii anpec 10.p.5.201/24. 1103 Mo yMOTYaHUIO HE YKa3bIBAWTE.
Ho6aBbTe 2 cratnyeckux mapmpyTta ais cetedt 10.p.0.0/16 u 172.17.0.0/16 uepe3
10.p.5.254.

2.2 CuHXpPOHM3aLMSA BPeMeHHU

1. Hactpoiite cuaxponu3aiuto Bpemenu ¢ aapecom 172.17.0.1 (PSTN mapmpytuzatop) Ha
HQ u BR.

HO-1#sh run | s ntp
ntp server 172.17.0.1 prefer
2. HpOBepBTe COCTOSAHUC CUHXPOHU3AIIUHU U TCKYLICC BPEMA (BperI CHUHXPOHU3UPYETCA HEC

MOMCHTAJIbHO, HOXJIUTECH I1I0Ka HE 6YI[€T AOCTUTHYTa CUHXPOHHU3ALUA 9TO MOXKCT OBITH 0
5 MHH):

HQ-1#sh ntp status

Clock is synchronized, stratum 5, reference is 172.17.0.1

nominal freqg is 250.0000 Hz, actual freq is 249.9877 Hz, precision is 2**24

reference time is ED774119.C8434E9B (07:00:41.782 UTC Wed Apr 1 2026)
clock offset is -0.4945 msec, root delay is 25.18 msec
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JIaG. pabota 1. ba3oBast HacTpoiika MapLIpyTU3aTOPOB U NOJKIIOUEHHE TesIe(hOHOB

root dispersion is 4041.36 msec, peer dispersion is 62.54 msec
loopfilter state is 'CTRL' (Normal Controlled Loop), drift is 0.000049213 s/s
system poll interval is 64, last update was 11 sec ago.

HQ-1#sh clock
07:02:54.390 UTC Wed Apr 1 2026

3. OOpaTtuTe BHUMaHUE HAa yCTAaHOBJICHHBIM YaCOBOU MOSC. Y CTAHOBUTE €r0 Ha Balll
JIOKaJIbHBIM 4aCOBOM MOSIC.

HQO-1 (config) #clock timezone EKB 5

HO-1 (confiqg) #

Apr 1 07:04:24.654: $SYS-6-CLOCKUPDATE: System clock has been updated from
07:04:24 UTC Wed Apr 1 2026 to 12:04:24 EKB Wed Apr 1 2026, configured from
console by console.

HQO-1#sh clock
12:04:50.492 EKB Wed Apr 1 2026

2.3 Hacrpoiika ;KypHaJMPOBaAHUS

1. Ha Podp-host ycranoBute naker rsyslog:

$ sudo apt -y install rsyslog
2. Jlo6aBbTe KOHPUrypaluIo Ui NOTYUCHUs CBEICHUM U3 CETH:

$ sudo nano /etc/rsyslog.d/udpserver.conf
module (load="imudp")
input (type="imudp" port="514" ruleset="RemoteUDP514")

template (name="NetworkLog" type="1list") {
constant (value="/var/log/network/")
constant (value="/")
property (name="hostname")
constant (value="-")
property (name="fromhost-ip")
constant (value=".1log")

}

ruleset (name="RemoteUDP514") {

rx action (type="omfile" dynaFileCacheSize="1024" dynaFile="NetworkLog"
FileCreateMode="0644" DirCreateMode="0755" flushOnTXEnd="off" asyncWriting="on"
flushInterval="10" ioBufferSize="64k")

}

Ipumeuanue: Taxue npasa docmyna K JHCypHAIAM He 6e30nacHbl, HO YO0OHbL 0l 1abopamopHuix pabom. Jlyuwe
ucnoavzoeams FileCreateMode="0640" DirCreateMode="0750".

3. Tlepesamyctute ciayxOy rsyslog u mpoBepbTe, YTO OHA paboTaeT HopMainbHO. Eciu yBunute
OIIMOKH, TO UCTIPABbTE UX:

$ sudo systemctl restart rsyslog.service

$ sudo systemctl status rsyslog.service

® rsyslog.service - System Logging Service
Loaded: loaded (/usr/lib/systemd/system/rsyslog.service; enabled; preset: >
Active: active (running) since Wed 2026-04-01 12:23:09 +05; 5s ago

4. Ha mapmpyTtusaropax HacTpoiiTe nepenady cooOleHnid BHeNIHEMY syslog cepBepy:
HO-1#sh run | s logging [fl]

logging facility localO
logging 10.1.4.200

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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BR-1#sh run | s logging [f1l]
logging facility localO
logging 10.1.5.200
5. TIpoBepbTe, YTO MOSBUIHUCH )KYPHAIIBI COOBITUI

$ 1s /var/log/network/
10.1.4.254-10.1.4.254.1og 10.1.5.254-10.1.5.254.109g

2.4 Hacrpoiika TFTP cepsepa

1. Ycranosute naker atftpd va hg-phns (maker tftpd-hpa He coBMecTHM ¢ HEKOTOPHIMHU
MOJIeISIMU TeTIe()OHOB):

phonel@hg-phns:~$ sudo apt -y install atftpd
2. HacTtpoiiku o yMOT4aHHIO, U3 COOOPaKEHH 0€30MMaCHOCTH, HE TIO3BOJISIFOT 3arpy KaTh
daiinel Ha cepBep. [loaToMy HEOOXOIUMO HACTPOUTH HYKHBIA HAM PEKUM 3aITyCKa CITyKObI
atftpd.

1. Ckomupyiite ¢aiin 1oHUTa Ci1y>X0bI B KaTajior /etc/systemd/system:

$ sudo cp /usr/lib/systemd/system/atftpd.service /etc/systemd/system
2. Hacrpoiite mapameTpsl 3aiycka ciyx0sbI atftpd, koTopsie paspemar 3arpy3ky QaiinoB Ha
tftp cepep. Ymamuth crpoky DynamicUser=yes u m1o6aButh ctpoku User=nobody u
Group=nogroup:
$ sudo nano /etc/systemd/system/atftpd.service
[Unit]
Description=Advanced TFTP Server

Requires=atftpd.socket
Documentation=man:in.tftpd

[Service]
EnvironmentFile=/etc/default/atftpd
ExecStart=/usr/sbin/in.tftpd $SOPTIONS
StandardInput=socket

User=nobody

Group=nogroup

[Install]
Also=atftpd.socket

3. Tlepeunraiite HacTpOMKHU CIy>KOBI systemd u mepesamycture coket atftpd:

$ sudo systemctl daemon-reload

$ sudo systemctl restart atftpd.socket

3. Cosnaiite karanoru Juis (paiaos JJokanu3anuu: Russian Russian Federation,

Russian Federation,Russian Russia,English United Stateswu
United States. OrcyrcTBue 5THX KaTanoros «ciaoMmaer» CUCME.

sudo -u nobody mkdir /srv/tftp/Russian Russian Federation

sudo -u nobody mkdir /srv/tftp/Russian Federation

sudo -u nobody mkdir /srv/tftp/Russian Russia

sudo -u nobody mkdir /srv/tftp/English United States
sudo -u nobody mkdir /srv/tftp/United States

4. TloBTOpuTe HacTpoOiKy ciryObI atftpd Ha br-phns.

5. VYbenurteck, uTO BBl MOXKETE COXpaHUTH (paiin Ha tftp cepsep.
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HQ-1#copy running-config tftp://10.1.4.201/test.cfqg
Address or name of remote host [10.1.4.201]°7?
Destination filename [test.cfg]?

1
2918 bytes copied in 4.220 secs (691 bytes/sec)

Ha hq-phns donoicen nosisumocs gaiin.

$ 1s -1 /srv/tftp/

nroro 4

-rw-r--r—-—- 1 nobody nogroup 2918 anp 1 13:41 test.cfg

2.5 Hacrpoiika RADUIS cepBepa 1 ayreHTH(PUKAIUN U OUJIJIMHTA (ONIIHOHAJIBHO)

1. VYcranoBute naketsl freeradius u freeradius-utils Ha Podp-host.

$ sudo -i
# apt -y install freeradius

2. Tlepeiinure B xatanor /etc/freeradius/3.0/

# cd /etc/freeradius/3.0/
3. B xonme ¢dana clients.conf onummre HQ u BR mapmpytuszatopst:

# nano clients.conf

client 10.1.1.1 {
ipaddr = 10.1.1.1
secret = Ciscol23
nas_type = cisco

}

client 10.1.1.2 {
ipaddr = 10.1.1.2
secret Ciscol23
nas_type = cisco

4, COSHaﬁTC IMOJIB30BaTeII AJId BXOda Ha MAapIIPyTU3ATOPBI:

# nano users

"admin" Cleartext-Password := "adml23"
Service-Type = NAS-Prompt-User,
cisco-avpair = "shell:priv-1v1l=15"

5. Tlepeszamyctute ciyx0y freeradius u yoenurech, 4To oHa paboTaeT:

# systemctl restart freeradius.service
# systemctl status freeradius.service
® freeradius.service - FreeRADIUS multi-protocol policy server

Loaded: loaded (/usr/lib/systemd/system/freeradius.service; enabled; prese>

Active: active (running) since Wed 2026-04-01 13:08:23 +05; 4s ago
Invocation: 2df680ac7c0f4d43abcd691a3ffb987d
Docs: man:radiusd(8)
man:radiusd.conf (5)
http://wiki.freeradius.org/
http://networkradius.com/doc/

Process: 36753 ExecStartPre=/usr/sbin/freeradius S$FREERADIUS OPTIONS -Cx -1>

Main PID: 36756 (freeradius)
Status: "Processing requests"
# ss -tulpan | grep radius

udp UNCONN O 0 0.0.0.0:38472
0.0.0.0:%* users: (("freeradius",pid=36756, £fd=13))
udp UNCONN 0 0 127.0.0.1:18120
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0.0.0.0:* users: (("freeradius",pid=36756, fd=12))

udp UNCONN 0 0 0.0.0.0:1812
0.0.0.0:%* users: (("freeradius",pid=36756, £d=8))

udp UNCONN 0 0 0.0.0.0:1813
0.0.0.0:* users: (("freeradius",pid=36756, £d=9))

ud UNCONN 0 0 [::1:1812
[e:]:%* users: (("freeradius",pid=36756, £d=10))

udp UNCONN 0 0 [::]1:1813
[e:] % users: (("freeradius",pid=36756, £fd=11))

ud UNCONN 0 0 [::1:51322
[e:]:%* users: (("freeradius",pid=36756, fd=14))

6. CoznaiiTe JOKaIbHYIO YUETHYIO 3alMCh U HACTPOUTE MapIIPyTHU3aTOPHI IS
B3aumozeiicteusi ¢ RADIUS cepepom.

HO-1#

enable secret cisco

username cisco privilege 15 secret cisco
aaa new-model

ip radius source-interface Loopback0
radius server Podl

address ipv4 10.1.4.200 auth-port 1812 acct-port 1813
key Ciscol23

aaa authentication login default group radius local
aaa authorization exec default group radius local none

BR-1#

enable secret cisco

username cisco privilege 15 secret cisco
aaa new-model

ip radius source-interface Loopback0
radius server Podl

address ipv4 10.1.5.200 auth-port 1812 acct-port 1813
key Ciscol23

aaa authentication login default group radius local
aaa authorization exec default group radius local none

3. Hacrpoiika Cisco Unified Call Manager Express (CUCME) ajisi pa6oThl €
SCCP teaedonamu B HO

3.1 ba3zoBas Hactpoiika CUCME

1. IIposepsre, uto SCCP CUCME He BKIIIOUEH (€CIM BKIIOUEH, TO OTKIIIOUUTE €r0 KOMaHI01
no telephony-service):

HQ-1#sh telephony-service
telephony-service is not enabled

2. TIposepste Bepcuto Cisco IOS u ecnu ona 15+, To Hactpoiite nosepue VOIP tpaduxy s
ceTel Ballero 1mojaa (3To HeCKOJIBKO CHUYKAET YPOBEHb 0€301TaCHOCTH, HO MOBBIIIAET
ya00CTBO).

HQ-1#sh ver
Cisco IOS Software, 2800 Software (C2800NM-ADVIPSERVICESK9-M), Version
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15.1(4)M12a, RELEASE SOFTWARE (fcl)

HO-1#sh run | s voip

voice service voip
ip address trusted list
ipvd 10.1.0.0 255.255.0.0

3. Hacrpoiite npussizky curnanmzanuun SCCP CUCME k anpecy LoopbackO unrepdeca.
HO-1 (config) #telephony-service
HQO-1 (config-telephony) #ip source-address 10.1.1.1

4. OTKII0YHUTE aBTO PErUCTPALIUIO TEIEPOHOB.

HQ-1 (config-telephony) #no auto-reg-ephone
5. HaCTpOﬁTe MAaKCUMAJIBHOC KOJIMYCCTBO aIlllapaTOB — 2 1 MakcUMallbHOE KommdecTBo DN
— 6.
HO-1 (config-telephony) #max-ephones 2
HQO-1 (config-telephony) #max-dn 6
6. Hactpolite poccuiiCKyt0 JOKaJIb U JIJIsl TIOJIb30BaTeNIeH U JUIsl CETH.
HO-1 (config-telephony) #network-locale RU
HQO-1 (config-telephony) #fuser-locale RU
7. 3anaiite yacoBoi nosic u GpopmaTsl BpeMeHH — 24 u gatel — dd-mm-yy.

Bpemennas zona 37 smo UTC+300min. Komanoa time-zone ? nokasicem cnucok 6pemMeHHblX 30H.

HQ-1 (config-telephony) #time-zone 37
HQ-1 (config-telephony) #time-format 24
HO-1 (config-telephony) #date-format dd-mm-yy

8. Hactpoiite npeanoututenbubiii kogexk G711.

HQ-1 (config-telephony) #codec g71ll-ulaw
9. Omnpenenure cooOrieHne Ha 3KpaHax TenaedoHoB kak «HQ Phoney.

HQ-1 (config-telephony) #system message HQ Phone
10. Yxaxure pacnonoxxerue ¢ainos konpurypanuu Ha TFTP cepBepe B karanmore hq. @ais
KOH(I)I/IpraLII/II/I HYXHO CO31aBaTh AJId KAXKAO0TO TCJ'IG(I)OHa.
HO-1 (config-telephony) #cnf-file location TFTP tftp://10.1.4.201/
HQ-1 (config-telephony) # cnf-file perphone
11. BoinoiHuTE MONBITKY cO3AaHue (PaiiaoB KOHPUTYpalMy U yOeIUTeCh, YTO OHA yCIEIlIHas.

HQ-1 (config-telephony) #create cnf-files

sa@voice-podl:~$ 1ls -1 /srv/tftp/

nroro 4

-rw-r--r-- 1 nobody nogroup 0 amp 1 15:18 test

-rw-r--r-- 1 nobody nogroup 3235 anp 1 15:18 XMLDefault.cnf.xml

12. [Ipocmotpure daiin XMLDefault.cnf.xml u U3yduTe, KaK yKa3aH cepBep Uis
perucTpanuy U Kakue MOJIeNH anmnapaToB MOAIEPKUBAKOTCS.

sa@hg-phns:~$ cat /srv/tftp/XMLDefault.cnf.xml

3.2 Hacrpoiika teneponos SCCP

1. Cosnaiite nunuto ¢ HomepoMm 1 u TenedonnsiM Homepom 2001. MeTka HOMepa
«Alice(2001)», ums monb3oBaTens «Alice» n onucanue muauK «Alice Phoney. Tun nuaMM:
dual.

HQ-1 (config) #ephone-dn 1 dual-line
HQO-1 (config-ephone-dn) #number 2001
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HQ-1 (config-ephone-dn) #label Alice (2001)
HQ-1 (config-ephone-dn) #description Alice Phone
HO-1 (config-ephone-dn) #name Alice

2. AHaMOTWYHO cAeNaiTe TMHUIO C HOMEpPOM JHHUH 2 1 HoMepoM Tenedona 2002 mis Bob.

HO-1 (config-ephone-dn
HO-1 (config-ephone-dn) #number 2002

( #ephone-dn 2 dual-line
(

HQ-1 (config-ephone-dn) #label Bob (2002)
(
(

—_ — — —

HQ-1 (config-ephone-dn) #description Bob Phone
HO-1 (config-ephone-dn) #name Bob

3. Cospaiite nuHMIO TUIIA OCto-line, ¢ mapameTpamMu
1. Howmep nunun: 3
2. Howmep tenedona: 2000

3. Merka: Shared Number (2000)

HQ-1 (config-ephone-dn) #do sh run | s -dn 3
ephone-dn 3 octo-line

number 2000

label Shared Line (2000)

4. Cospnaiite Tenedon ¢ HomepoM 1. MAC anpec ans CIPC anmapara — 0000.pppp.1001.
Ecnu ucnionp3yercs «xene3Hsin» tenedon, To ero gpaxrnyeckniit MAC. Tun CIPC (wm
bakTHueckas MOJAEIb «Kenae3Horo» tenedona). K neppoii kHonke npuBsA3aHa JUHUA 1, KO
BTOPOI KHOIIKE JIMHUA 3.

HO-1
HO-1

config) #ephone 1
config-ephone) #mac-address 0000.1111.1001
HQ-1 (config-ephone) #type CIPC
HQ-1 (config-ephone) #button 1:1 2:3
5. Cnpenaiite ananoruano Bropoi tenedor ¢ MAC 0000.pppp.1002 u nuHUIO 2 IPUBSDKUTE K 1
KHOIIKE, a IUHUIO 3 K 3.

—~ o~ o~ —~

HQ-1 (config-ephone) #do sh run | s ephone 2
ephone 2
device-security-mode none
mac-address 0000.1111.1002
type CIPC
button 1:2 3:3
6. Tonkmountecr HQ Phonel u HQ Phone2. B npunoxxennn «3Byk» yOeauTECH, YTO BXO

ompeneneH Kak «xrdp-source», a BBIXoa Kak «xrdp-sink».

% en &) & Cpanp 1,20:4
& Mpurnywwute Boxon

7! MNapameTpel 3Byxa
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7. 3amyctute CIPC Phone. [Tpu nepBom 3amycke 3aImyCcTUTCS MacTep HaCTPOUKH 3BYKOBBIX
YCTPOMCTB, MPOUIUTECH B HEM IO BceM IiaraM. Jlanee Hy>XKHO OyeT BEIOpaTh CETEBOM
azanTep, KOTOpbIK moakIroUYeH K ceti LAB (y3HaTh uMst ajanrepa MOKHO KOMaHI0H
nmcli connection), 3aTeM HACTPOUTH UMS YCTPOUCTBA, HapuMep Juist TenedoHna 1:
SEP0000pppp1001. Janee ykazats TFTP cepsep: 10.1.4.201.

MapaMeTpbl 23BYyKa SLASS AX
r " N F " ]
POMKOCTE 3BYKa: ) = Cy- MpurnywmTs
(o
3BYKOBbIE CODLITHS Obopynosanue Bxon Boixon MNpunoxeHms
i
[ poMKoCTb 3@NMCK: '@ G__ it Mpurnywmnts

YpDBEHbSEHHCHZ

BoiGepuTe ycTPOMCTBO ANA 3aNUCK 3BYKa:

Monitor of xrdp-sink
& xrdp-source

8. TlpoBepskte, uTO TenedoHBI 3aperucTprupoBans Ha HQ-p.

HQ-1#sh ephone registered

9. TlocMmoTpuTe MOCIETHUE COOBITHS PETUCTPAIIMH U IEPETHATPALNN TeJIe(OHOB B KypHAJe
COOBITHH.

sa@voice-podl:~$ grep REGISTER /var/log/network/10.1.4.254-10.1.4.254.10og | tail

3.3 JlomosHuTeabHBbIE HACTPOiikH TeaedonoB SCCP

Jlokanuzayus

1. B momarmiHeM Kartajore cyneprosib3oBarens (/ root) HaxoauTcs apxuB ¢ (aitnamu
pycckoi nokanusanuu — CME-locale—-ru RU-Russian-7.0.1.1.tar. Ecau
(baitoB HET, CIIPOCUTE Y IPEToAaBaTeNs, IJe UX B3sITh. CKOMUPYHUTE ITOT apXHUB B
/srv/tftp. JIONOTHUTEIHLHO YCTAHOBHUTE BiIaACIbIIeM BeeX (aiioB B /srv/tftp
nonib3oBarens nobody.

sa@hg-phns:~$ sudo -1i

root@hg-phns:~# cp /root/CME-locale-ru RU-Russian-7.0.1.1.tar /srv/tftp
root@hg-phns:~# chown -R nobody /srv/tftp/

2. Ha mapmpytuszarope HQ BBIIOTHUTE yCTAaHOBKY JOKAJIU3aLUU:
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HQ-1l#configure t
HQ-1 (config) #telephony-service
HQO-1 (config-telephony) #user-locale RU load CME-locale-ru RU-Russian-7.0.1.1.tar
3. Tlepesarpysute TenedoHbl, MOCIE YETO MOIb30BATEIIbCKUI HHTEP(EIC TOIKEH CTATh
PYCCKHM.

(ZneuuaﬂbeMZKnonhnt-IZpuqynunneue

B amom 3a0anuu npeononazaemcs ucnoavzoeams TFTP cepeep 0Jisi HACMPOUKU, HO 8bl MOJCeNe NPOU3E00UMb
HACMPOUKY KOMaHOaMU 6 pedicume Konguaypayuu. Daiinvl yOOOHbI MeM, YMO UX MONCHO UCHONb308ANb NOBMOPHO KAK
wabnonwl.

1. TloaroroBbTe (haitn KOH(UTYpannH, KOTOPBIN pa3peuT HabIroieHune 3a coctossueM DN y
Alice u Bob, 1 1o6aBbTe KHONIKH OBICTPOTO HAOOPA C OTCICKUBAHUEM COCTOSHHUSL.

sa@hg-phns:~$ sudo nano /srv/tftp/blf.cfg
presence

presence call-list

max-subscription 144
ephone-dn 1 dual-line

allow watch
ephone-dn 2 dual-line

allow watch
ephone 1

presence call-list

blf-speed-dial 1 2002 label Bob device
reset
ephone 2

presence call-list

blf-speed-dial 1 2001 label Alice device
reset
end

2. 3arpysute 3TOT (pailyl B aKTUBHYIO KOH(PHUTYpaIIO MapIIpyTU3aTopa.

HQ-1#copy tftp://10.1.4.201/blf.cfg run
3. JoxauTech MOABICHHUS KHOTIOK OBICTporo Habopa Ha Tenedonax. [IpoBepbTe, 4TO KOTAa BEI
CHMMaeTe TpyOKy Ha ofHOM TenedoHe, To Ha Jpyrom kHonka BLF menser craryc.

4. *TlompoOyiite B (haitne b1l f . cfg HanmucaTh UMEHA KHOIOK IO PYCCKH U 3aTPYy3UTh TaKOU
¢aiin na MmappyTtuzarop. [locMoTpuTe Kak UMeHa 0ToOpaXkaroTcst Ha TenedoHax u B
KOH(HTypaluy MapIipyTu3aTopa.

He sce meneghonvl npasunbro mozym omoopasxicamos umeHa Ha pyccKom A3viKe.

Cneyuanvnuie knonku - Ilepexeam

1. Co3snaiite Ha TFTP cepBepe aiin nms HacTpoKkM PYHKIIMH ITepexBaTa 3BOHKOB.

sa@hg-phns:~$ sudo nano /srv/tftp/pickup.cfg
ephone-template 1

softkeys idle Redial Gpickup Pickup Cfwdall Newcall Dnd
softkeys seized Redial Endcall Gpickup Pickup Cfwdall
softkeys alerting Endcall

softkeys connected Hold Trnsfer Confrn Endcall
ephone-dn 1 dual-line

number 2001

pickup-call any-group

pickup-group 1
ephone-dn 2 dual-line
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number 2002
pickup-call any-group
pickup-group 1
ephone 1
ephone-template 1
feature-button 1 Pickup
reset
ephone 2
ephone-template 1
feature-button 1 Gpickup
reset
end

2. 3arpysurte ¢aiin B aKTUBHYIO KOH(UTYpAIHIO:
HQ-1l#copy tftp://10.1.4.201/pickup.cfg run
3. Tlocne nepesarpy3ku tenedoHoB Ha Tenedone Anuckl ¢ HoMmepa 2000 caenaiiTe 3BOHOK Ha

Homep 2001. Ha tenedone boba HaxmMuUTEe KHOIIKY TPYIMIIOBOTO IEPEXBAaTa U 3BOHOK
nepeiiet k boOy. 3aBepiinTte BHI30B.

4. Ha renedone boba ¢ Homepa 2000 caenaiite 38oH0K Ha HOMep 2002. Ha Tenedone Anuchb
Ha)XKMMTE KHOIIKY IepexBara, nocie Beeaure Homep 2002 u 3BOHOK nepeiaer Kk Auce.
3aBepIIUTE BHI30OB.

5. B pasnene kondurypamuu telephony-service BBeIUTE KOMaHAy no service
directed-pickup u noBropure myHKTH 6 1 7. Kak Tenepb paboTaer nepexsar?

4. CoxpaHeHHE JeTAJH3AIHH PA3roBopoB (OMJIJINHT)

4.1 IIpocroii OumsTHHT Yepe3 syslog
1. Tlpeamonaraercs, uTo nepeaaya cooOUIeHHH Ha syslog cepBep yke HacTpoeHa.

2. Ha cepBepe )KypHAJIOB OTKPOUTE B PEXKHME IMOCTOSIHHOTO MPOCMOTPA KYpPHAT COOBITHIA
cBsi3aHHbIN ¢ HQ MapuipyTuzaTopom.

sa@voice-podl:~$ tail -f /var/log/network/10.1.4.254-10.1.4.254.109g
3. Ha HQ mapmpyTtusarope BKIIOUUTE Mepeaady cOOOMeHn OMIIHHTa Yepe3 syslog kanai.

HO-1 (config) #gw-accounting syslog stats
4. Cpnenaiite 380HOK ¢ 2001 Ha 2002 Tenedon. OTBEThTE U Yepe3 HEKOTOPOE BPEMS 3aBEPIINTE
pasroBop.

5. B xypHane Bbl cMOeTe yBUIETh ToOMeueHHbIE TeraMu %o VOIPAAA-5-
VOIP_CALL HISTORY u %VOIPAAA-5-VOIP_FEAT HISTORY nns kaxnaoro u3
IUIeYe BBI30OBOB.

sa@voice-podl:~$ grep VOIPAAA /var/log/network/10.1.4.254-10.1.4.254.1og | head
-4

2026-04-06T18:30:41.383426+05:00 10.1.4.254 3629: Apr 6 13:30:41.342:
%VOIPAAA—S—VOIP_CALL_HISTORY: CalllegType 1, ConnectionId
9FAF7ADF30F311F18110EF7B256D0C1F, SetupTime 18:30:33.952 EKB Mon Apr 6 2026,
PeerAddress 2001, PeerSubAddress , DisconnectCause 10 , DisconnectText normal
call clearing (16), ConnectTime 18:30:36.792 EKB Mon Apr 6 2026, DisconnectTime
18:30:41.342 EKB Mon Apr 6 2026, CallOrigin 2, ChargedUnits 0, InfoType 2,
TransmitPackets 0, TransmitBytes 0, ReceivePackets 313, ReceiveBytes 50080
2026-04-06T18:30:41.384168+05:00 10.1.4.254 3630: Apr 6 13:30:41.342:
%VOIPAAA—5—VOIP_FEAT_HISTORY: FEAT_VSA=fn:TWC,ft:04/06/2026

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
Voice), 14



JIaG. pabota 1. ba3oBast HacTpoiika MapLIpyTU3aTOPOB U NOJKIIOUEHHE TesIe(hOHOB

18:30:33.950,cgn:2001,cdn:,frs:0,f1id:102, fcid:9FAF7ADF30F311F18110EF7B256D0C1F, 1
egID:66,bguid: 9FAF7ADF30F311F18110EF7B256D0C1F

2026-04-06T18:30:41.384975+05:00 10.1.4.254 3631: Apr 6 13:30:41.370:
%VOIPAAA—5—VOIP_CALL_HISTORY: CalllegType 1, ConnectionId
9FAF7ADF30F311F18110EF7B256D0C1F, SetupTime 18:30:34.830 EKB Mon Apr 6 2026,
PeerAddress 112, PeerSubAddress , DisconnectCause 10 , DisconnectText normal
call clearing (16), ConnectTime 18:30:36.780 EKB Mon Apr 6 2026, DisconnectTime
18:30:41.320 EKB Mon Apr 6 2026, CallOrigin 1, ChargedUnits 0, InfoType 2,
TransmitPackets 313, TransmitBytes 52584, ReceivePackets 323, ReceiveBytes 51680
2026-04-06T18:30:42.372007+05:00 10.1.4.254 3632: Apr 6 13:30:41.370:
%VOIPAAA—5—VOIP_FEAT_HISTORY: FEAT_VSA:fn :TWC, £t:04/06/2026
18:30:34.774,cgn:3115552001,cdn:112,frs:0,£1d:103, fcid:9FAF7ADF30F311F18110EF7B2
56D0C1F, 1legID:67,bguid: 9FAF7ADF30F311F18110EF7B256D0CLF

4.2 buamnar B RADIUS (onuuonaabHo, eciim HacTpanBaan panee RADIUS

1. Ha HQ mapmpytusarope HacTpoiite nepeaauy uHpopmanuu o coeaunenusx h323 na
RADIUS cepsep.

HQO-1 (config) #aaa accounting connection h323 stop-only group radius
2. BxurounTte y4eT 3BOHKOB AAA ¢ feranusanueil ncTopuu.

HQ-1#sh run | s accounting aaa
gw—accounting aaa
acct-template callhistory-detail
3. Cpnenaiite 380HOK ¢ 2001 Ha 2002 Tenedon. OTBEThTE U YEPE3 HEKOTOPOE BPEMS 3aBEPLINTE

pasroBop.

4. TlocmoTpuTe B Kataiore ¢ )xypHanamu freeradius mOsSBUBIIHIACS (a1 TeTaTn3aIIH.

sa@voice-podl:~$ sudo tail -51 /var/log/freeradius/radacct/10.1.1.1/detail-*
Mon Apr 6 20:11:08 2026
Acct-Session-Id = "0000003C"
h323-setup-time = "h323-setup-time=20:11:04.462 EKB Mon Apr 6 2026"
h323-gw-id = "h323-gw-id=HQ-1."
h323-conf-id = "h323-conf-id=AA261BD2 310111F1 813DEF7B 256DOC1F"

h323-call-origin = "h323-call-origin=answer"

h323-call-type = "h323-call-type=Telephony"

Cisco-AVPair = "h323-incoming-conf-id=AA261BD2 310111F1 813DEF7B 256DOCL1E"

Cisco-AVPair = "feature-vsa=fn:TWC,ft:04/06/2026
20:11:04.458,cgn:2001,cdn:, frs:0,£1id:120,£fcid:AA261BD2310111F1813DEF7B256D0C1F, 1
egID:86"

Cisco-AVPair = "ip-phone-info=dn:unique,usr:Alice,tag:1"

Called-Station-Id = "2002"

Cisco-AVPair = "subscriber=RegularLine"

h323-connect-time = "h323-connect-time=20:11:06.762 EKB Mon Apr 6 2026"

h323-disconnect-time = "h323-disconnect-time=20:11:08.371 EKB Mon Apr 6
2026"

h323-disconnect-cause = "h323-disconnect-cause=10"

Cisco-AVPair = "ip-pbx-mode=cme"

Cisco-AVPair = "gw-rxd-cgn=ton:0,npi:0,pi:0,s1:0,#:2001"

Cisco-AVPair = "gw-collected-cdn=2002"

Cisco-AVPair = "charged-units=0"

Cisco-AVPair = "disconnect-text=normal call clearing (16)"

Cisco-AVPair = "peer-address=2001"

Cisco-AVPair = "info-type=speech"

Cisco-AVPair = "peer-id=20001"

Cisco-AVPair = "peer-if-index=39"

Cisco-AVPair = "logical-if-index=38"
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Cisco-AVPair
Cisco-AVPair
Cisco-AVPair

Cisco-AVPair =

Cisco-AVPair

"acom-level=0"
"coder-type-rate=g7llulaw"
"noise-level=0"
"voice-tx-duration=1140 ms"
"tx-duration=1140 ms"

Acct-Input-Octets = 0
Acct-Output-Octets = 0

Acct-Input-Packets = 0

Acct-Output-Packets = 0

Acct-Session-Time = 2

Cisco-AVPair = "h323-ivr-out=Tariff:Unknown"
Cisco-AVPair = "release-source=3"
h323-voice-quality = "h323-voice-quality=0"
User-Name = "2001"

Acct-Authentic = Local

Acct-Status-Type = Stop

NAS-Port-Type = Virtual

NAS-Port = 60000

NAS-Port-Id = "EFXS 50/0/1"

Service-Type = Login-User

NAS-IP-Address = 10.1.1.1
Acct-Delay-Time = 0
Event-Timestamp = "Apr 6 2026 20:11:08 +05"

Acct-Unique-Session-Id =
Timestamp = 1775488268

"163860b05c90c7e87eae748cl111160cco"

Freeradius mooicem 3anucvieams dannvle nenocpedcmeento 6 B SOL, o amo gvlxooum 3a pamku 0aHHO20 Kypcd.

5. Hacrpoiika Cisco Unified Call Manager Express (CUCME) st padoThI ¢

SIP teaedponamu B BR

5.1 ba3soBas nacrpoiika CUCME

1. Hacrpoiite pa3zpemienue Ha 380HKkH U3 SIP B SIP, npusbxkute SIP curnanuzanuio x
loopbackO u Bkirounte cepep perucrpauuu. Tax sxe HacTpoiite noBepue VOIP tpaduky u3

CBOCTO Imoaa.

BR-1#sh run | s voip
voice service voip
ip address trusted list
ipv4 10.1.0.0 255.255.0.0
allow-connections sip to sip
sip
bind control source-interface 100
bind media source-interface 100
registrar server

2. Cpenaiite 6a30BYI0 HACTPOWKY cepBepa perucTpaLuu:
1. Anpec perucrpauu: 10.1.1.2

@dopmartsl AaThl U BPEMEHHU U 4aCOBOM MOsIC

CuHXpoHU3a1us BpEMEHU

Jloxkanu3amusa: RU

MaxkcuManbHOE KOJIMYeCTBO Tene(oHOB: 2

SO T

MaxkcumanbHoe koimmuaectso DN: 6
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BR-1#sh run | s register g
voice register global

mode cme

source-address 10.1.1.2 port 5060
max—-dn 4

max-pool 2

timezone 37

time-format 24

date-format D/M/Y

file text

create profile sync
network-locale RU

user-locale RU

ntp-server 10.1.1.2 mode unicast

5.2 Hacrpoiika DN u Tes1epoHOB.

1. Co3snaiitre DN c Homepom 1 u TeneponnsiM Homepom 3001. Metka Alena(3001) u ums
Alena.

BR-1#sh run | s voice register dn 1
voice register dn 1

number 3001

name Alena

label Alena (3001)

2. Amnanornuno cosmaiire DN s bopuca ¢ Homepowm tenedona 3002.

BR-1#sh run | s voice register dn 2
voice register dn 2

number 3002

name Boris

label Boris (3002)

3. OmnwummmuTe TenedoH:

1. id: 0000.pppp.2001

2. Wwms u napons: alena/al23

3. Omucanue: Alena Phone
4. Kuonka |l kdn 1
5

[Ty6muunsrnii anpec: 10.1.5.201

BR-1#sh run | s register pool 1
voice register pool 1

id mac 0000.1111.2001

number 1 dn 1

username alena password al23
description Alena Phone

4. AHamornuHo co3paiite Tenedon 2:
1. id: 0000.pppp.2002
2. Wwms u mapoib: boris/b123
3. Omucanue: Boris Phone
4. Knomnka I x dn 2
5. IlyGmmunsrit agpec: 10.1.5.201
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voice register pool 2
id mac 0000.1111.2002
number 1 dn 2
username boris password bl23
description Boris Phone
5. 3anycrture coptdon MicroSIP Ha BR-Phonel u na BR-Phone2 u Hactpoiite nx
peructpanuto Ha CUCME:

Account

Account Name | lena

SIP Server | 10.1.12 MicroSIP - Alena' ¥

Contacts

SIPProxy | 10112 | 2 Lo

Uzername* | 3001
Domain® | 10112
Login | alena

| s

Password

Display Name

Voicemal Number

Dialing Prefisx

Dhal Plan

Hide Caller 1D
Media Encryption | Disabled

Transport | UDP

Public Address | 10.1.5.201

Reqister Refresh | 300 Keep-Alive | 15

Pubiish Presence
Allow IP Rewrite

ICE

Disable Session Timers

6. IlonpoOyiiTe coBepimTh 38B0HOK ¢ HOMepa 3001 Ha 3002. 3BoHOK OyJeT HeyJauHbIH.
[IpoGnema B HeCOBIAICHUN HACTPOMKHU KOJICKOB Ha MITI03¢ U TenedoHax. UToOb!
UCTIpaBUTh MpobseMy HacTpoiiTe kozek g711alaw B mynax perucrparuu.

BR-1#sh run | i1 r pool|codec
voice register pool 1

codec g7llalaw
voice register pool 2
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codec g7llalaw
7. IlpoBepbTe, UTO TENEPh BbI MOKETE YCTaHOBUTH coenuHeHue Mexay 3001 u 3002. TTozxe
MBI HACTPOUM OoJiee THOKOE yIpaBiIeHHE KOJCKaMHU.

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
Voice), 19



JIaG. pabota 2. HacTpoiika roocoBbIX MOPTOB

JIa0. pabdora 2. HacrTpoiika rojiocoBbIX NOpTOB

1. Hactpoiika PRI E1

1. Ha HQ mapupytuzarope HacTpoiite cunxponusanuto DSP nponeccopa u kontposuiepa El.

HQ-1#sh inventory
NAME: "2811 chassis", DESCR: "2811 chassis"
PID: CISCO2811 , VID: NA, SN: FHKO905FOWD

NAME: "One port El voice interface daughtercard on Slot 0 SubSlot 0", DESCR:
"One port El voice interface daughtercard"”
PID: VWIC-1MFT-El= , VID: 1.0, SN: 32289441

NAME: "WAN Interface Card - Serial 2T on Slot 0 SubSlot 1", DESCR: "WAN
Interface Card - Serial 2T"
PID: WIC-2T= , VID: 1.0, SN: 34936730

NAME: "PVDMII DSP SIMM with Two DSPs on Slot 0 SubSlot 4", DESCR: "PVDMII DSP
SIMM with Two DSPs"
PID: PVDM2-32 , VID: VOl , SN: FOC12396MN1

Moorcno u nonpowe.

HQ-14#sh controllers el
El 0/0/0 is up.

HQ-1l#configure t
HO-1 (config) #network-clock-participate wic O

2. YcranoBute rnobanbHo Tun kommyTtanuu ISDN paBHbIM primary-netS.
HQ-1 (config) #isdn switch-type primary-netb
3. Cozpnaiite PRI rpynny u3 nepBbix 8 TaitMcioTOB Ha KOHTpoJsuiepe El.

HQ-1 (config) #controller el 0/0/0
HQ-1 (config-controller) #pri-group timeslots 1-8

4. HpOBepBTe KaKH€ I'0JIOCOBBIC ITIOPThI Y BAC UMCIOTCA U UX COCTOSHHC.

HQ-1#sh voice port summary

IN ouT
PORT CH SIG-TYPE ADMIN OPER STATUS STATUS EC
0/0/0:15 01 isdn-voice up dorm none none %
0/0/0:15 02 isdn-voice up dorm none none %
0/0/0:15 03 isdn-voice up dorm none none v
0/0/0:15 04 isdn-voice up dorm none none v
0/0/0:15 05 isdn-voice up dorm none none y
0/0/0:15 06 isdn-voice up dorm none none y
0/0/0:15 07 isdn-voice up dorm none none v
0/0/0:15 08 isdn-voice up dorm none none %
50/0/1 1 efxs up dorm on-hook idle \%
50/0/1 2 efxs up dorm on-hook idle v
50/0/2 1 efxs up dorm on-hook idle v
50/0/2 2 efxs up dorm on-hook idle y
50/0/3 1 efxs up dorm on-hook idle y
50/0/3 2 efxs up dorm on-hook idle v
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50/0/3 3 efxs up dorm on-hook idle v
50/0/3 4 efxs up dorm on-hook idle %
50/0/3 5 efxs up dorm on-hook idle y
50/0/3 6 efxs up dorm on-hook idle v
50/0/3 7 efxs up dorm on-hook idle y
50/0/3 8 efxs up dorm on-hook idle y

Obpamume snumanue, umo nooxuouentvle parnee SCCP DN maxoice onpeodensitomces Kaxk 2010Co8ble NOPmbl, HO C
npucmagkoi e — external.

5. IlIposepbte coctosinue ISDN.

HQO-1#sh isdn status
Global ISDN Switchtype = primary-net5
ISDN Serial0/0/0:15 interface
dsl 0, interface ISDN Switchtype = primary-netb
Layer 1 Status:
ACTIVE
Layer 2 Status:
TET = 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: 0x800000FF
Number of L2 Discards = 0, L2 Session ID =1
Total Allocated ISDN CCBs = 0
3nauenue State = MULTIPLE FRAME ESTABLISHED o3nauaem nopmanbhoe (pyHKyuonuposanue.

6. BwmonHuTe KOMaHIy clear counters u mpoBephTe cocTostHre KoHTposuiepa E1. C Gonprioi
JI0JICH BEPOSTHOCTH BBl YBUJIUTE MIOCTOSTHHOE YBEITMYCHHUE OTHOOK Ha HEM.

HQ-1#clear counters
Clear "show interface" counters on all interfaces [confirm]
HQ-1l#configure t
Apr 2 14:27:48.516: SCLEAR-5-COUNTERS: Clear counter on all interfaces by
console
HQ-1#sh controllers el
E1 0/0/0 is up.
Applique type is Channelized El1 - balanced
No alarms detected.
alarm-trigger is not set
Version info Firmware: 20090113, FPGA: 20, spm count = 0
Framing is CRC4, Line Code is HDB3, Clock Source is Line.
Data in current interval (3 seconds elapsed):
0 Line Code Violations, 0 Path Code Violations
2 Slip Secs, 0 Fr Loss Secs, 0 Line Err Secs, 0 Degraded Mins
2 Errored Secs, 0 Bursty Err Secs, 0 Severely Err Secs, 0 Unavail Secs
HQ-1#sh controllers el
E1 0/0/0 is up.
Applique type is Channelized El1 - balanced
No alarms detected.
alarm-trigger is not set
Version info Firmware: 20090113, FPGA: 20, spm count = 0
Framing is CRC4, Line Code is HDB3, Clock Source is Line.
Data in current interval (5 seconds elapsed):
0 Line Code Violations, 0 Path Code Violations
4 Slip Secs, 0 Fr Loss Secs, 0 Line Err Secs, 0 Degraded Mins
4 Errored Secs, 0 Bursty Err Secs, 0 Severely Err Secs, 0 Unavail Secs

7. Taxue omMOKH NMPHU3HAK TOTO, YTO Bl HE YCTAHOBUJIM IIPHUOPUTETHI B BEIOOpE
CUHXPOHM3AIMH. Y CTAHOBUTE IPUOPUTET CUHXPOHU3aMU KoHTposuiepa E1 paBHbiM 1.
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3areM JOXKAUTECH COOOIIEHNUS B XKypHaJle o rnepexoje npuopurera ¢ 10 na 1.

sa@voice-podl:~$ grep MARS /var/log/network/10.1.4.254-10.1.4.254.10g
2026-04-02T19:27:55.591452+05:00 10.1.4.254 6756: Apr 2 14:27:54.589:
$MARS NETCLK-3-CLK TRANS: Network clock source transitioned from priority 10 to
priority 1

8. BHOBBL OUHCTUTE CUETUUKH U IMPOBEPLTE, UTO OIINOKHU OOJIBIIIE HE YBCIUMYNBAIOTCA.

2. Hactpoiika Bb130B0B B TOOII

1. Coznaiire POTS dial-peer, koTopslit Oynet Ha TenedonHblid Homep 112 u pri nopr,
co3naHHbI panee. Hactpoiite Tar ams storo nupa 112. [IpoBepbTe uTO BBI30B HA HOMEP
112 nmpoxoaur.
HQ-1#sh run | s 112 pots
dial-peer voice 112 pots
destination-pattern 112

port 0/0/0:15
forward-digits all

2. W3menute mup 112 Takum oOpa3om, 4ToOBI BEI30B Ha HOMEp 112 pabortan u mpu Habope
HOoMepa uepe3 npeduxc 9. [IpoBepbTe 4TO BHI30B HA HOMEp 112 mpoxoauT mpu Habope
udp 9112.

HO-1#sh run | s 112 pots
dial-peer voice 112 pots

destination-pattern 92?112

port 0/0/0:15

forward-digits 3

3. Coznaiite emie oauu nup tuna POTS mist Homepos ot 101 g0 104. BbI30BBI Ha 3TH HOMEpa
JIOJDKHBI TIPOXOJIUTH Kak ¢ 9 Tak u 6e3 Hee. Tar nupa caenaiite paBabiM 101.

HQ-1#sh run | s 101 pots
dial-peer voice 101 pots

destination-pattern 9210[1-4]

port 0/0/0:15

forward-digits 3

4. Bxumouute oTinaaky curHanuzanuu Q931 u mpociienure Kak mpoXoauT 3BOHOK yepes El.
OTBeTbTE HA CIEAYIONINE BOIPOCHI:

1. Bl Jiv 3BOHOK yCIIEUIHBIM?
2. Kakue HoMepa BbI3bIBAIOIIETO U BBI3bIBAEMOI0 a0OHEHTOB IepeaaBanuch B mopt E1?
3. Kak ObuIM ycTaHOBIICHBI TUITBI HOMEPOB?

4. Kaxkoil TaliMciIOT OBUI MCITOJIL30BaH IS 3BOHKA?
HQO-1#undebug all
All possible debugging has been turned off

HO-1#debug isdn g931
debug isdn g931 is ON.

5. TompoOyiite ¢ muaun nomedueHHon kak LocalHQ coepmmth 3B0HOK Ha HOMep 5552001.
OTBeTbTE HA CIEAYIOIINE BOIPOCHI:

1. Tloyemy 3BOHOK ObLT HEYAAYHBIM?

2. Kakne HOMCpPa BbI3bIBAIOLICI'O U BbI3LIBAEMOI'O aOOHEHTOB nepcaaBajiucChb B IIOPT E1?
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3. Kak Obui ycTaHOBIICHBI TUITBI HOMEPOB?

4. *Yrto MOXHO c/eNaTh, YTOOBI 3BOHOK ITpoIes Ha TeneoH AJUChI?
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JIao. padora 3. Hacrpoika pecypcos DSP

1. Koudepennuu ad-hoc

1. Beicuure noctaToyHo 1M y Bac pecypcoB DSP juist co3nanus koHdepeHi MocTa.

HQ-1#sh voice dsp group all
DSP groups on slot 0:
dsp 1:
State: UP, firmware: 28.3.14
Max signal/voice channel: 16/16
Max credits: 240
num_of sig chnls allocated: 8
Transcoding channels allocated: 0
Group: FLEX GROUP_VOICE, complexity: FLEX
Shared credits: 240, reserved credits: O
Signaling channels allocated: 8
Voice channels allocated: 0
Credits used (rounded-up): O

dsp 2:
State: UP, firmware: 28.3.14
Max signal/voice channel: 16/16
Max credits: 240
num_of sig chnls allocated: 0
Transcoding channels allocated: 0
Group: FLEX GROUP_VOICE, complexity: FLEX
Shared credits: 240, reserved credits: 0
Signaling channels allocated: 0
Voice channels allocated: 0
Credits used (rounded-up): O
B npumepe sviute suoum, umo dsp 2 c60600¢eH, 3HAUUmM Mbl €20 MOACEM UCHONb306AMb 011 CO30AHUSL KOHPEpeHY
Mocma.

2. Pa3pemmute ucnons3zoBarb DSP ms coznanus dspfarm.

HQ-1#sh run | s voice-card
voice-card O

dspfarm

dsp services dspfarm

3. Co3zpnaiite npoduiab koHpepeHn ¢ HomepoM 1 A onHo# koHpepenuu. B npoduie
pa3pemute o6a koneka G711.

HO-1

HO-1

HO-1

HO-1

config) #dspfarm profile 1 conference
config-dspfarm-profile) #codec g7llalaw
config-dspfarm-profile) #codec g71llulaw
config-dspfarm-profile) #associate application sccp
HO-1 (config-dspfarm-profile) #maximum sessions 1

HO-1 (config-dspfarm-profile) #no shutdown

4. Csspxute npodmiib koHpepenuu ¢ npunoxenne SCCP u peructparueit Ha CUCM.

—~ o~ o~~~ —

HO-1#sh run | s sccp

sccp local LoopbackO

sccp ccm 10.1.1.1 identifier 1 version 7.0
sccp

sccp ccm group 1

bind interface Loopback0
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associate ccm 1 priority 1
associate profile 1 register CNF_BR

5. 3apeructpupyiite koHpepeni moct B CUCME.

HQ-1#sh run | 1 telephony|sdsp
telephony-service
conference hardware
sdspfarm conference mute-on *99 mute-off *98
sdspfarm units 1
sdspfarm tag 1 CNF_BR

6. IlpoBepbTe cocTosiHue MPOGUIT KOHPEPEHIHH.

HQ-1#sh dspfarm profile 1
Dspfarm Profile Configuration

Profile ID = 1, Service = CONFERENCING, Resource ID =1
Profile Description

Profile Service Mode : Non Secure

Profile Admin State : UP

Profile Operation State : ACTIVE

Application : SCCP Status : ASSOCIATED

Resource Provider : FLEX DSPRM Status : UP

Number of Resource Configured : 1

Number of Resource Available : 1

Maximum conference participants : 8

Codec Configuration: num of codecs:2

Codec : g7l1llulaw, Maximum Packetization Period : 30 , Transcoder: Not Required
Codec : g7llalaw, Maximum Packetization Period : 30 , Transcoder: Not Required

7. Wsyuute coctosnue npuinoxenus SCCP.

HQ-1#sh sccp all | s Call|Group|State
SCCP Admin State: UP
Call Manager: 10.1.1.1, Port Number: 2000
Conferencing Oper State: ACTIVE - Cause Code: NONE
Active Call Manager: 10.1.1.1, Port Number: 2000
CCM Group Identifier: 1
Description: None
Binded Interface: None
Associated CCM Id: 1, Priority in this CCM Group: 1
Associated Profile: 1, Registration Name: CNF_BR
Registration Retries: 3, Registration Timeout: 10 sec
Keepalive Retries: 3, Keepalive Timeout: 30 sec
CCM Connect Retries: 3, CCM Connect Interval: 10 sec
Switchover Method: GRACEFUL, Switchback Method: GRACEFUL GUARD
Switchback Interval: 10 sec, Switchback Timeout: 7200 sec
Signaling DSCP value: cs3, Audio DSCP value: ef

8. M3yuute cocrostaue DSP u kondepennmii B CUCME,

HQ-1#sh telephony-service | s dspfarm|conference

Max dspfarm sccp version 18

max-conferences 8 gain -6

dspfarm units 1

dspfarm transcode sessions 0

dspfarm 1 CNF_BR

conference hardware

9. Iloka KOH(i)I/IpraI_II/IH HE II0JIHas, HY>XKHO €1IC CO34aTh CIICHHWAJIbHBIC IUHUN JJIA

koH(pepenuuit. Coznaiite HoBbII DN mis ad-hoc kondepenuumii ¢ Homepom 4, TenedOHHBIM
HomepoMm COO1.
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HQ-1#sh run | s ephone-dn 4
ephone-dn 4 octo-line
number C001

conference ad-hoc

no huntstop

10. Cnemnaiite 3B0HOK Ha HoMep 112 ¢ renedona 2001. Ha TOOII Tenedone Hy>KHO OTBETUTb.

11. Ha renedone Anucel Haxatb copt kHONKY KoH(peperuuu u Hadpats 2002. [Tocne oTBeTa
Ha Tenedone boba, Ha TenedoHe AMCH BHOBb Ha)KaTh KHOTIKY KOH(EepeHIHH. BbI TOKHBI
YBHUJIETh Ha 3KpaHe Haanuch «Konpepenus».

18 59 03/04/26 Alice Phone
T Alice(2001
(2000) 7=
9:57 |7y Bob
qu1TT

Ilepexe »
SKotidhe =

1| CDE.EI.I-'IHEHI-'IE YCTdHOBR2HO

12. He 3aBepimast KOHPEPEHIIUIO TOCMOTPHTE:

1. Kaxk ucnonssyetcs DSP nporeccop dsp depmoii.
HQ-1#sh dspfarm dsp all

SLOT DSP VERSION STATUS CHNL USE TYPE RSC_ID BRI DGE_ID PKTS_TXED PKTS_RXED
0 2 27.3.5 Uup 1 USED conf 1 0x40 5964 5962
0 2 27.3.5 UpP 1 USED conf 1 0x41 5964 5975
0 2 27.3.5 Uup 1 USED conf 1 0x43 5911 5900
0 2 27.3.5 Up N/A FREE conf 1 - - -

0 2 27.3.5 UP N/A FREE conf 1 - - -

0 2 27.3.5 UP N/A FREE conf 1 - - -

0 2 27.3.5 UP N/A FREE conf 1 - - -

0 2 27.3.5 833 N/A FREE conf 1 - - -

0 2 27.3.5 Up N/A FREE conf 1 - - -

0 2 27.3.5 UP N/A FREE conf 1 - - -

Total number of DSPFARM DSP channel(s) 8
2. Cocrosaue xa"aiaoB DSP.

HQ-1#sh voice dsp voice | i busy

edsp 0001 01 g71lulaw 0.1 busy 50/0/1.1

edsp 0003 01 g7l1lulaw 0.1 busy 50/0/2.1

edsp 0013 01 g71lulaw 0.1 busy 50/0/4.1

edsp 0014 02 g7llulaw 0.1 busy 50/0/4.2

edsp 0015 03 g71lulaw 0.1 busy 50/0/4.3

CURR STATE : (busy)inuse (b-out)busy out (bpend)busyout pending

C5510 001 01 g71lulaw 27.3.5 busy idle 0 0 0/0/0:15 08 0
22527/22533
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Obpamume enumanue, Ymo KoHpepery mocm eocnpunumaemcs, kax euewnuti DSP.

3. TloakiroyeHus Mo MPOTOKOIY SCCp.

HQO-1#sh sccp connections

sess_id conn_id stype mode codec sport rport ripaddr
3222142990 65563 conf sendrecv g71lu 16484 2000 10.1.1.1
3222142990 65562 conf sendrecv g71llu 19204 2000 10.1.1.1
3222142990 65561 conf sendrecv g711lu 17328 2000 10.1.1.1

4. Cocrosiaue anmapaTHbix KoH(pepennuii B CUCME.

HQ-1#sh telephony-service conference hardware
Conference Type Active Max Peak Master MasterPhone Last
cur (initial)

C2999 Ad-hoc 3 8 3 2001 Alice 1 ( 1) 112

2. Koudepeunuu MeetMe

1. Ha tenedone coznarens MeetMe konpepeHmii moTpedyercs co3aaTh TM00 OTAETbHBII
m1a6uioH [yt codt kHomok. Mnu no6asuts feature knonky tuna Meetme. [labmon
CO3/1aBaTh MPEIMOYTHTEIBHO TOTOMY, YTO BBl CMOKETE STH HACTPOUKH MPUMEHHTH K
JIpyruM mosib3oBatensam. Caenaiite konuto mabdmona 1 ¢ Homepom 2. J{nst coctostaus seized
nobaBbTe KHONIKY Meetme.

HQ-1 (config-ephone-template) #do sh run | s template 2
ephone-template 2
softkeys idle Redial Gpickup Pickup Cfwdall Newcall Dnd
softkeys seized Redial Endcall Meetme Gpickup Pickup Cfwdall
softkeys alerting Endcall
softkeys connected Hold Trnsfer Confrn Endcall
2. Jlo6aBbTe B m1aOJIOH HACTPOUKH TSI KOHTPOJISI KOH(epeHuii (3T0 He 00s3aTeIbHO, HO
MOKET OBITh TIOJIE3HO), HAIIPUMED:

HO-1 (config-ephone-template) #conference add-mode creator
HQO-1 (config-ephone-template) #conference drop-mode local
HQO-1 (config-ephone-template) #conference admin
3. IIpumenure mabion 2 k tenedony 1. JlobaBpTe feature KHONKY ¢ HOMEPOM 2 U TUIIOM
Meetme. Ilepe3arpysure tenedoH.

HO-1 (config-ephone-template) #ephone 1

HQO-1 (config-ephone) #fephone-template 2

HQ-1 (config-ephone) #feature-button 2 MeetMe

HQO-1 (config-ephone) #reset

4. CozpnaiiTe emie OHY JIMHUIO TUTA 0CtO C HOMEPOM 5 U TeneoHHBIM HOMEepOM 9999.

Hasnauspte sToit iuann Tun Meetme kondepennuii. Haznauste npedepenc 10 mmst stoit
JIMHUU.

HQ-1#sh run | s ephone-dn 5

ephone-dn 5 octo-line

number 9999

conference meetme
preference 10

5. Ha tenedone boba monpoOyiite HabpaTs HOMEP 9999. BbI monyunte ommoKy
«HeB03MOXKHO c0o37aTh KOH(DEPEHITUIOY.

6. Ha tenedone Anucel aktuBupyite imanio 2001 u 3atem Haxkmute KHOTIKY «KoHGNey (mmm
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MeetMe). Bbl ycnblmTe 3ByKOBOM CUTHal, Iociie 4ero Habepute Homep 9999 u
KoH(pepeHmst OyaeT co3/nana.

7. Teneps BHOBH Ha Tenedone boba Habepute HOMEp 9999 u BBI oNaeTe B 3ayIICHHYIO
KOH(epeHIuro.

8. Bsenurte xomanay show sccp connections. [TocMOTpuTe CKOJIBKO MOAKIIOYECHUN K
KOH(EpEHIIUU U C KAaKUM KOJECKOM.

9. WMsyuute coctosnue annapatHeix KoHpepenuuit B CUCME. Kto ununuarop? Kto
MOJIKJIFOUMIICS TTOCIIETHUM?
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JIa0. padora 4. Hacrpoiika SIP Bb130B0OB

1. bBa3zoBble HACTPOUKH A NPOoTOK0Ja SIP

1. Ha oboux mapmpytuzaropax yoeaurecs, uro paspemer VOIP tpaduk u3 cetu nmona. Io
YMOJTYAQHHUIO PUHUMAIOTCS TOJIBKO IMAKETHI ¢ aIPeCcOB yKa3aHHbIX B dial-peer’ax.
HO-1#sh run | s voip
vOolCe service volp
ip address trusted list
ipvd 10.1.0.0 255.255.0.0
2. Ha HQ mapupyTusarope HacTpoiite npuBsa3Ky curnanuzanuu SIP u meaua tpaduka k
anpecy unrepdeiica Loopback(. Ha BR oHna yxe nommkHa ObITh HACTpOEHA paHEe.
HO-1#sh run | s sip
sip
bind control source-interface LoopbackO
bind media source-interface Loopback0
3. Co3spaiite MmappyT a7 BeI30BoB Ha HQ co cnenyromuMy xapakTepuCTUKaMU:

1. Tun voip;

2. Howmep 3000;

3. Illabnon TenedonHoro HOMEpA 3...;
4. Anpec Lo0 unrtepdetica Ha BR;

5. IIporokon SIPv2;

6. Otkmounts VAD,

HO-1#sh run | s 3000

dial-peer voice 3000 voip
destination-pattern 3...
session protocol sipv2
session target ipv4:10.1.1.2
no vad

7. Cnenaiite 380HOK ¢ HOMepa 2001 Ha 3002. 3BOHOK OyJeT HEYTaYHBIM.

8. Bxmounte otnanky SIP cooOmenuit Ha BR. M mocmoTpuTe Kakoi BapuaHT KOJECKOB
npemnaraet o3 HQ B coobmenuun INVITE.

BR-1#debug ccsip messages

<o.ou>

Content-Type: application/sdp
Content-Disposition: session;handling=required
Content-Length: 202

v=0

o=CiscoSystemsSIP-GW-UserAgent 7350 752
BR-1#7 IN IP4 10.1.1.1

s=SIP Call

c=IN IP4 10.1.1.1

t=0 0

m=audio 16914 RTP/AVP 18

c=IN IP4 10.1.1.1

a=rtpmap:18 G729/8000

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
Voice), 29



JIaG. pabota 4. Hacrpoiika SIP BbI130BOB

a=fmtp:18 annexb=no

a=ptime:20

< o>

L3 npeonazaem kooex G729r8 be3z annexb, Ho menegpon maxoii kodek He noddepacusaem. Tam ecmsv nodoepircka
G729, no opyeas. Hanpumep ecnu exmouums kooex G729 6 MicroSIP u nocmompems npednodxcenue SDP, mo ysuoum,
YMO MAM UCNOAL3YEMC s KMUCMbILY (6€3 0ONOIHUMENTbHBIX ONYUlL) KOOeK.

User-Agent: MicroSIP/3.22.5
Content-Type: application/sdp
Content-Length: 359

v=0

o=- 3984293763 3984293763 IN IP4 10.1.5.201
s=pjmedia

b=AS:84

t=0 0

a=X-nat:0

m=audio 4002 RTP/AVP 0 8 18 101

c=IN IP4 10.1.5.201

b=TIAS:64000

a=rtcp:4003 I

BR-1#N IP4 10.1.5.201

a=sendrecv

a=rtpmap:0 PCMU/8000

a=rtpmap:8 PCMA/8000

a=rtpmap:18 G729/8000

a=rtpmap:101 telephone-event/8000
a=fmtp:101 0-16

a=ssrc:843789213 cname:3c4ala?2c031a6c03
Hacmpoiiky xodexa 6 nupe modxcrno nocmompems komanoou show dial-peer voice

HQO-1#sh dial-peer voice 3000 | i codec
codec = g729r8, payload size = 20 bytes,
video codec = None
voice class codec = !

9. EcTb HECKOJBKO pelIeHU JAHHOW MPOOIeMBbI:

1. Bxmouurs TPAHCKOAWHI', HO 3TO COMHHUTECJIBHOC PCIICHUEC, T. K. HAM IPUACTCA
TpaTtuth goporue pecypcsl DSP npoueccopa.

2. 3aMeHuThH anmnapatsl, Hanpumep BMecto MicroSIP ucnoiabp30BaTh 4TO-TO IpYroe.
Toxe COMHUTENBHOE PELIeHHUE.

3. TlomensTs HacTpoiiku koneka B dial-peer’e. Camoe mpoctoe perienne. Peannsyem
ero. B nHactpoiikax mupa 3000 no6aBbte komek G711alaw.
HQ-1 (config-dial-peer) #codec g7llalaw
10. IIpoBepbTe Kakoi Tenepb KOAECK YCTaHOBJIEH AJIsl BEI30BOB.
HO-1#sh dial-peer voice 3000 | i codec
codec = g71lalaw, payload size = 160 bytes,

video codec = None
voice class codec = '

11. Cnenaiite 380HOK ¢ HOMepa 2001 Ha 3002. OTBeThTE Ha HETO. 3BOHOK HE 3aBEpILIANTE.

12. Bemmonuure komanay Ha HQ sh voice call status s nonydeHus
UH(POpPMAaLUU 00 aKTUBHBIX BBI30BAX.

13. IIpoBepbTe COCTOSTHUE ITOU Ke KOMAH0M akTUBHBIE BbI30BbI HA BR. Tam Huuero Ha
nokaxeT. [Touemy? (ITonckaska Habepute Ha BR xomanny sh voice ? umpourture
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BCTPOEHHYIO CIIPAaBKY O KOMaH/IE)

14. Ha BR BeimonHuTe komanay sh call active voice summary Bbl YBUAUTE JABa
Iieda BeI30BOB Tuma SIP.

15. CpaBuute BbIBOJ KOMaHAbl sh call active voice | 1 VAD|CoderType|
PeerId=|PeerAddress=|SessionTarget=na BR u HQ. OTBerpTe Ha
BOITPOCHI:

1. Kakwue dial-peer yuacTByio B BEI30BE?
2. Kakoil kofiek HCTI0JIB3YEeTCS Ha KaXKI0OM IIeye BbI30Ba?
3. Kaxk paboraer VAD?

16. 3aBepiinTe BHI30B.

2. CorjacoBaHue KOIEeKOB

1. Co3paiite MapuipyT Juisl BbI30BOB HAa BR co cieayromummn XxapakTepucTUKaMH:

1. Twun voip;

2. Howmep 2000;

3. IIa6noH TenedoHHOrO HOMEpA 2...;
4. Anpec Lo0 untepoeiica na HQ;

5. IIporokon SIPv2;

6. Komek g711lulaw.

BR-1#sh run | s voice 2000
dial-peer voice 2000 voip
destination-pattern 2...
session protocol sipv2
session target ipv4:10.1.1.1
codec g7llulaw
2. Tlpu nmombiTKe cienaTh BpI30B Mexay HQ u BR BbI monyunte ommOky. Komanga codec B

dial-peer xecTko 3amaetr koaek. CuenaeM HaCTPOMKY Oosiee THOKOM.

1. Cozpnaiite Ha BR voice class codec 1, B koTopoMm Ha mepBoM MecTe OYyAET CTOSTh
g711ulaw, a Ha BTOpOoM g71 1alaw.

BR-1#sh run | s voice class codec 1
voice class codec 1

codec preference 1 g71lulaw

codec preference 2 g7llalaw

2. TIpumenute 310T Knacc k dial-peer 2000 u k 06ouM TenepoHam.

BR-1 (config) #dial-peer voice 2000
BR-1 (config-dial-peer) #voice-class codec 1

BR-1(config-dial-peer) #voice register pool 1
BR-1 (config-register-pool) #voice-class codec 1

BR-1 (config-register-pool) #voice register pool 2
BR-1 (config-register-pool) #voice-class codec 1

3. Cospnaiite Ha HQ voice class codec 1, B koTopom Ha 1epBoM MecTe OyAeT CTOSITh
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g711alaw, a Ha BTopom g71 lulaw.

HQ-1#sh run | s voice class codec 1
voice class codec 1

codec preference 1 g7llalaw

codec preference 2 g7llulaw

4. TIlpussokure knacc k dial-peer 3000.

HQ-1#sh run | s 3000
dial-peer voice 3000 voip
destination-pattern 3...

session protocol sipv2

session target ipv4:10.1.1.2
voice-class codec 1

no vad
Obpamume guumanue, ymo Komanoa codec ucuesnd.

3. Cnpemnaiite 380HO0K ¢ 2001 Ha 3001 1 U3y4nTe CBOMCTBA BBI30Ba C 00OMX CTOPOH.

HO-1#$ive voice | 1 VAD|CoderType|PeerId=|PeerAddress=|SessionTarget=
PeerAddress=2001

PeerId=20001

CoderTypeRate=g71llalaw

SessionTarget=

PeerAddress=3001

PeerId=3000

SessionTarget=10.1.1.2

VAD = disabled

CoderTypeRate=g71llalaw

BR-1#S$ive voice | 1 VAD|CoderType|PeerId=|PeerAddress=|SessionTarget=
PeerAddress=2001
PeerId=2000
SessionTarget=10.1.1.1
VAD = enabled
CoderTypeRate=g71llalaw
PeerAddress=3001
PeerId=40001
SessionTarget=10.1.5.201
VAD = enabled
CoderTypeRate=g71llalaw
Boin gviopan kooex g711alaw.

4. 3apepmmuTe BbI30B U caenaiiTe BbI30B ¢ 3001 Ha 2001. CHOBa U3yunTe CBOMCTBA BHI30BA.

BR-1#sh call active voice | 1 CoderType|PeerId=|PeerAddress=|SessionTarget=
PeerAddress=3001

PeerId=40001

SessionTarget=10.1.5.201

CoderTypeRate=g71lulaw

PeerAddress=2001

PeerId=2000

SessionTarget=10.1.1.1

CoderTypeRate=g71lulaw

HQO-1#sh call active voice | i CoderType|PeerId=|PeerAddress=|SessionTarget=
PeerAddress=3001

PeerId=3000

SessionTarget=10.1.1.2

CoderTypeRate=g71lulaw
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PeerAddress=2001

PeerId=20001

CoderTypeRate=g71llulaw

SessionTarget=

Tenepwv ucnonvzyemcs kooek g711ulaw. Takum o6pazom kodex vibupaem 6vi3vléaemas cmopord. Imo

3. Toukwuii ToauHT SIP

1. Bxmounte otiagky SIP cooOmenunii Ha BR. Cnenaiite 38oHok ¢ HOMepa 2001 na 3001.

2. B otnaake Bbl yBuaute, uto noixyuuB INVITE BR nuio3 cam B CBOIO ouepeib OTIpaBIIseT
INVITE B cTropony tenedona. Cpeau BCero 3TOro MoToka JaHHBIX ObIBAET TPYIHO
BU3YaJIbHO OINpPEAEIUTh KaKue COOOIIEeHNE K YeMY OTHOCSITCS, OCOOEHHO €CJIM yCTpOicTBa
noxoskue. KoneuHno Bce M0O>kHO pa3oOpats no [P agpecam v mpoyuM HaHHBIM.

BR-1#debug ccsip messages

<..o0>

Received:

INVITE sip:3001@10.1.1.2:5060 SIP/2.0
<.olou>

User-Agent: Cisco-SIPGateway/IO0S-12.x
<ol

v=0

o=CiscoSystemsSIP-GW-UserAgent 9298 9

<.l0>

Sent:

INVITE sip:3001@10.1.5.201:47712 SIP/2.0

<..0>

User-Agent: Cisco-SIPGateway/I0S-12.x

<...>

v=0

o=CiscoSystemsSIP-GW-UserAgent 2408 9199 IN IP4 10.1.1.2
3. H3Menum HekoTOpbIe 3arojaoBku Ha HQ muro3e.

1. Cozpanum npoduins s npotokona SIP ¢ Homepowm 1. B npodune mbl 3amMmeHnM B
INVITE coob6mennn 3aronoku SIP: User-Agent u SDP: Session-Owner:

HO-1#sh run | s sip-profile
voice class sip-profiles 1

request INVITE sip-header User-Agent modify "Cisco-SIPGateway/I0S-12.x" "HQ-
Gateay"

request INVITE sdp-header Session-Owner modify "CiscoSystemsSIP-GW-UserAgent"
"HQ-Gateway"

2. Ilpumenum npoduis k dial-peer 3000:

HQO-1#sh run | s 3000
dial-peer voice 3000 voip
destination-pattern 3...
session protocol sipv2
session target ipv4:10.1.1.2
voice-class codec 1
voice-class sip profiles 1
Hocpeocmeom voice-class Sip MONCHO NpUMEHAMb He MOJbKO NPOPUIU, HO U Opyaue HACMPOUKU NPOMOKOIA
SIP ¢ dial-peer,

4. CHoBa cnenaiite 3BOHOK U IpocieauTre kak cpopmuponano coobmenue INVITE ot HQ.

Received:
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INVITE sip:3001@10.1.1.2:5060 SIP/2.0

Via: SIP/2.0/UDP 10.1.1.1:5060;branch=z9hG4bK25153F
Remote-Party-ID: "Alice" <sip:20010@10.1.1.1>;party=calling;screen=no;privacy=off
From: "Alice" <sip:2001@10.1.1.1>;tag=8DA8A6C-CC8

To: <sip:3001@10.1.1.2>

Date: Sun, 05 Apr 2026 04:52:11 GMT

Call-ID: B101D5D-2FE211F1-81B893D8-D8B2598A@10.1.1.1
Supported: 100rel, timer, resource-priority, replaces, sdp-anat
Min-SE: 1800

Cisco-Guid: 0177365386-0803344881-2176029656-3635566986
User-Agent: HQ-Gateay

Allow: INVITE, OPTIONS, BYE, CANCEL, ACK, PRACK, UPDATE, REFER, SUBSCRIBE,
NOTIFY, INFO, REGISTER

CSeq: 101 INVITE

Max-Forwards: 70

Timestamp: 1775364731

Contact: <sip:2001@10.1.1.1:5060>

Expires: 180

Allow-Events: telephone-event

Con

BR-1#tent-Type: application/sdp

Content-Disposition: session;handling=required
Content-Length: 172

v=0

o=HQ-Gateway 507 6315 IN IP4 10.1.1.1
s=SIP Call

c=IN IP4 10.1.1.1

t=0 0

m=audio 19328 RTP/AVP 8 0

c=IN IP4 10.1.1.1

a=rtpmap:8 PCMA/8000

a=rtpmap:0 PCMU/8000

3azonosok User-Agent, u Opyeue, HACMOAMeIbHO PEKOMEHOVEMCs USMEHAMb NPU COBEPUIEHUU 360HKO8 Uepes
Humeprem, umobvl MUHUMUZUPOBAMb BO3MONCHOCMb 30V MbIUIEHHUKAM noayuams ugopmayuro o6 OC, komopas
yuacmeyem 6 360nke. MooicHo makaice yoanums 3a201060k: Cisco-Guid.

4. Hoaxawuenue Kk SIP npoBaiinepy

1. Hacrpoiite mapamerpsl peructpauuu y SIP mpoBaiinepa cornmacuo cxeme 2. [Ipu
perucrpanuu Hajo OyJIeT yKa3aTh:

1. Howmep tenedona. Hanpumep amst mona 1 — 83125551234.

2. Vwms nonb3oBaTens U napoiib, HanpuMmep Juist noga 1 — 3125551234 u pod1.
3. Taiim ayT peructpauuu 60 cek.
4

Anpec peructpauuu s Beex 172.17.0.1. DT0T ke aapec UCOIb30BaTh KakK aapec A
sip-server.
BR-1#sh run | s sip-ua
sip-ua
credentials number 83125551234 username 3125551234 password podl realm ""
registrar ipv4:172.17.0.1 expires 60
sip-server ipv4:172.17.0.1

2. BeImosHUTE KOMaHAY ONMEPALMOHHOrO pekuMa sh sip-ua register status U BbI
YBUJIUTE, YTO [UTIO3 MBITAETCS TAKXKE 3apETUCTPUPOBATh U BHYTPEHHUE HOMEpa TeIe(OHOB.
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OOBIUHO 3TO HE HAJI0 HU BaM, HHA MPOBAKIEPY. ITO HE JKEJIATEIbHOE MMOBEICHUE.

BR-1#sh sip-ua register status

Line peer expires(sec) registered P-Associ-URI
3001 40001 20 no
3002 40002 101 no
83125551234 -1 41 yes

3. Urto0bl yOemuThCs B TOM, YTO PETHCTPALIUNA BHYTPEHHUX HOMEPOB OTIIPABIISIOTCS
npoBaiinepy, Bkarounte otnaaky SIP coobmenuit n yoenurecs uro cooduiennss REGISTER
JUTSL BHYTPEHHUX HOMEPOB OTIIPABIISIOTCS NIpoBaiaepy. UToObI 0IT0 He ®IaTh COOOIICHUS
MO>KHO Tiepe3ammyctutbh MicroSIP.

Apr 5 08:38:50.418: //-1/xxxxxxxxxxxx/SIP/Msg/ccsipDisplayMsg:
Sent:

REGISTER sip:172.17.0.1:5060 SIP/2.0

Via: SIP/2.0/UDP 10.1.1.2:5060;branch=z9hG4bK2561B68
From: <sip:3002Q@172.17.0.1>;tag=522553B0-1857

To: <sip:3002@172.17.0.1>

Date: Sun, 05 Apr 2026 08:38:50 GMT

Call-ID: 471E8376-2FFB11F1-8812DF61-B6CO1EBS
User-Agent: Cisco-SIPGateway/I0S-12.x

Max-Forwards: 70

Timestamp: 1775378330

CSeqg: 25 REGISTER

Contact: <sip:3002@10.1.1.2:5060>

Expires: 60

Supported: path

Content-Length: O

Apr 5 08:38:50.422: //2208/000000000000/SIP/Msg/ccsipDisplayMsg:
Received:

SIP/2.0 401 Unauthorized

Via: SIP/2.0/UDP 10.1.1.2:5060;branch=z9hG4bK2561B68

From: <sip:3002@172.17.0.1>;tag=522553B0-1857

To: <sip:3002Q@172.17.0.1>;tag=427F6D1C-21F1

Date: Sun, 05 Apr 2026 08:38:50 GMT

Call-ID: 471E8376-2FFB11F1-8812DF61-B6C0O1EBS

Server: Cisco-SIPGateway/IO0S-15.4.3.M4

Timestamp: 1775378330

CSeqg: 25 REGISTER

WWW-Authenticate: Digest
realm="",nonce="8E8AT7F1CO06A657B6",algorithm=MD5, gop="auth"
Content-Length: 0

4. Ortxmounre peructpaunto HomepoB SIP DN Ha BHenrHux cepsucax (gatekeeper, SIP
registrar).
BR-1 (config) #voice register dn 1
BR-1 (config-register-dn) #no-reg
BR-1 (config-register-dn) #voice register dn 2
BR-1 (config-register-dn) #no-reg
5. TIpoBepbTe, 4TO TEMEPh BBl PETUCTPUPYETE y MPOBAKIEpa TOIHKO OJIUH TeaehOHHBIN
HOMED.

BR-1#sh sip-ua register status
Line peer expires (sec) registered P-Associ-URI
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83125551234 -1 9 yes
6. AHaJIOTHYHBIC HACTPOUKH 10 OJOKHUpOBKE peructpanun uMmerotcss y SCCP HomepoB u B
POTS dial-peer. Hampumep:

HQ-1 (config) #dial-peer voice 112 pots
HQ-1 (config-dial-peer) #no register elo4d

HQ-1 (config-dial-peer) #ephone-dn 1
HQ-1 (config-ephone-dn) #number 2001 no-reg both
7. Cosnaiite voip dial-peer ¢ Homepom 112 ¢ napamerpamu:

1. La6mon Teneponnoro Homepa — 9?7112.
2. Iemp — sip-server.

3. IIporokonx — SIPv2.

4. Konmexk — g711alaw.
5

[Tepenaua DTMF — rtp-nte (RFC2833).

BR-1#sh run | s voice 112
dial-peer voice 112 voip
destination-pattern 9?7112
session protocol sipv2
session target sip-server
dtmf-relay rtp-nte
codec g7llalaw

8. IlompoOyiiTe coBepinTh 3BOHOK Ha HOMep 112 ¢ tenedona 3001. 3BoHOK He npoiineT. Bo
nonyunte coobmenue 403 Forbidden.

9. AnamuzupyeM INVITE or muro3a.

Sent:

INVITE sip:112Q@172.17.0.1:5060 SIP/2.0

Via: SIP/2.0/UDP 10.1.1.2:5060;branch=z9hG4bK2B480B
Remote-Party-ID: "Alena" <sip:3001@10.1.1.2>;party=calling;screen=no;privacy=off
From: "Alena" <sip:3001@172.17.0.1>;tag=524A19B0-C9

To: <sip:112@172.17.0.1>

Date: Sun, 05 Apr 2026 09:19:00 GMT

Call-ID: 50D17637-300711F1-8885DF61-B6CO1EB5@10.1.1.2
Supported: 100rel,timer,resource-priority,replaces,sdp-anat
Min-SE: 1800

Cisco-Guid: 1355584607-0805769713-2290081633-3066044085
User-Agent: Cisco-SIPGateway/I0S-12.x

Allow: INVITE, OPTIONS, BYE, CANCEL, ACK, PRACK, UPDATE, REFER, SUBSCRIBE,
NOTIFY, INFO, REGISTER

CSeqg: 101 INVITE

Timestamp: 1775380740

Contact: <sip:3001@10.1.1.2:5060>

Expires: 180

Allow-Events: telephone-event

Max-Forwards: 69

Session-Expires: 1800

Content-Type: application/sdp

Content-Disposition: session;handling=required
Content-Length: 259

v=0

o=CiscoSystemsSIP-GW-UserAgent 7117 1296 IN IP4 10.1.1.2
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s=SIP Call
c=IN IP4 10.1.1.2
t=0 0
m=audio 16726 RTP/AVP 8 101 19
c=IN IP4 10.1.1.2
a=rtpmap:8 PCMA/8000
a=rtpmap:101 telephone-event/8000
a=fmtp:101 0-16
a=rtpmap:19 CN/8000
a=ptime:20
10. BpImie kak MUHAMYM JIBE TIPOOJIEMBI:

1. Anpec curnanuzanuu npussizan k LoopbackO nntepdeticy ¢ anpecom 10.p.1.2, HO
IIPOBAaNEp HE 3HAET TAKOI'O aJipeca, U He X04eT 3HaTh. IIpoBaiinepy U3BECTEH TOIBKO
azpec moxy4deHHbIi npu peructpanuu (Aapec va Fa0/1).

2. Howmep tenedona BbiaHHBIN TpoBaiiepom 83p25551234, a ve 3001. D10 TOXKE MOXKET
OBbITh IPOOIEMOH.

11. Pemmaem niepByto mpo0sieMy — HEOOXOAMMO TIPUBSI3aTh CUTHAIM3AIIMIO K TPOBaiaepy K
aapecy unrepdeiica Fal/1:

BR-1#sh run | 1 voice 112|voice-class sip bind

dial-peer voice 112 voip

voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet(0/1

12. TTpoOyem no3BoHuTh Ha 112. Teneps agpeca B mopsiKe, HO 3BOHOK HE MPOXOIUT.

Sent:

INVITE sip:112@172.17.0.1:5060 SIP/2.0

Via: SIP/2.0/UDP 172.17.12.101:5060;branch=z9hG4bK2CF23B0
Remote-Party-ID: "Alena"
<sip:3001@172.17.12.101>;party=calling;screen=no;privacy=off
From: "Alena" <sip:3001@172.17.0.1>;tag=52565584-1591

To: <sip:112@172.17.0.1>

Date: Sun, 05 Apr 2026 09:32:22 GMT

Call-ID: 2EB2990D-300911F1-8892DF61-B6C0O01EB5@172.17.12.101
Supported: 100rel, timer,resource-priority,replaces, sdp-anat
Min-SE: 1800

Cisco-Guid: 0782976508-0805900785-2290933601-3066044085
User-Agent: Cisco-SIPGateway/I0S-12.x

Allow: INVITE, OPTIONS, BYE, CANCEL, ACK, PRACK, UPDATE, REFER, SUBSCRIBE,
NOTIFY, INFO, REGISTER

CSeq: 101 INVITE

Timestamp: 1775381542

Contact: <sip:3001@172.17.12.101:5060>

Expires: 180

Allow-Events: telephone-event

Max-Forwards: 69

Session-Expires: 1800

Content-Type: application/sdp

Content-Disposition: session;handling=required
Content-Length: 273

v=0

o=CiscoSystemsSIP-GW-UserAgent 472 9565 IN IP4 172.17.12.101
s=SIP Call

c=IN IP4 172.17.12.101

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
Voice), 37



JIaG. pabota 4. Hacrpoiika SIP BbI130BOB

t=0 0
m=audio 18230 RTP/AVP 8 101 19
c=IN IP4 172.17.12.101
a=rtpmap:8 PCMA/8000
a=rtpmap:101 telephone-event/8000
a=fmtp:101 0-16
a=rtpmap:19 CN/8000
a=ptime:20
13. HUcnpasnsem npodaemy ¢ CallerID. Bocnonszyemcst komanzoii clid.

BR-1#sh run | i voice 112|clid
dial-peer voice 112 voip
clid network-number 83125551234

14. IIpoBepbTe 110 UCTOPUHU 3BOHKOB, UTO IOJIYYHIIOCH.

BR-1#sh call history voice calling-number 83125551234 | i Totall|Calling
Total call-legs: 1
OriginalCallingNumber=3001
OriginalCallingOctet=0x0
TranslatedCallingNumber=83125551234
TranslatedCallingOctet=0x1
GwReceivedCallingNumber=3001
GwReceivedCallingOctet3=0x0
GwReceivedCallingOctet3a=0x80
GwOutpulsedCallingNumber=83125551234
GwOutpulsedCallingOctet3=0x1
GwOutpulsedCallingOctet3a=0x83

15. Cnenaiite 3BoHOK ¢ LD nuauu PSTN tenedona na Homep 83p25551234 u nmpoBepsbTe, ¢
MOMOIIBIO KOMaHael sh call history voice last 1 (last 1 3To mocieanee mo
BPEMEHHU IIJICUO BBI30Ba), UTO 3BOHOK OBLI, HO ObUT HEYJaUHBIM.

B cneoyroweri rabopamoprotl pabome mbl HACMPOUM BO3MONHCHOCTL NPUHUMAMB 8b1308bL U3 TP OIL

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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JIa0. pabdora 5. IlpeoOpazoBaHus Tejie)OHHBIX HOMEPOB

1. HacTtpoiika njiaHa BbI3OBOB B CIICHAPHH C CAHT KOJAAMH

1. s 3BOHKOB MEeX]ly caiiTamMu Oy/eT HCIoNIb30BaThes mpeduke 8, nanee Koa caifra: pl ams
HQ u p2 nns BR. Hanpumep 3B0HOK ¢ Tenedona Annckl Ha TenedoH AJieHbl B IEPBOM I10I€
noikeH uatu ¢ Homepa 8112001 na 8§123001.

2. Ha HQ coznaiite mpaBuiio npeoOpa3oBaHus JIOKAIBHBIX HOMEPOB C KOJOM CaiiTa B
KOpPOTKHH, BHYTpUCaTOBBIN, HOMep. Homep npasuna 1.

HQ-1#sh run | s -rule 1
voice translation-rule 1
rule 1 /"811I\(2...\)$/ /\1/
3. Cospaiite mpaBuiIo 2 JuIst 00paTHOrO Mpeodpa3oBaHus U3 KOPOTKOTO HOMEpA B MOJIHBIN
MEKCANUTOBEIM.

HQ-1#sh run | s -rule 2
voice translation-rule 2
rule 1 /*2...$/ /811ls&/
4. Ha ocHoBe npaBuia 1 co3gaiite npoduiib TPAaHCIISIIIMK HOMEPOB BBI3BIBAEMOT'0 a00OHEHTA C
HMEHEM Site-in.

HQ-1#sh run | s site-in
voice translation-profile site-in
translate called 1
5. Ha ocHoBe npaBuiia 2 co3naiite npouiab TPaHCIAIUA HOMEPOB BBI3BIBAIOIIETO a00OHEHTA C
HMEHeM site-out.

HQ-1#sh run | s site-out
voice translation-profile site-out
translate calling 2
6. Ckonupyiite cogepxumoe dial-peer 3000 B voip mup ¢ Homepom 8p2 ¢ 3ameHol destination-
pattern Ha 8p2.... , 3arem ynanure 3000 mup.

HQ-1 (config) #do sh run | s 812
dial-peer voice 812 voip
destination-pattern 812....
session protocol sipv2
session target ipv4:10.1.1.2
voice-class codec 1
voice-class sip profiles 1

7. B nmpe 8p2 nmobaBbTe ucxopsiee npoduib TPAaHCIALUY Site-out.
HQ-1 (config-dial-peer)#do sh run | i 812|site-out
voice translation-profile site-out
dial-peer voice 812 voip

translation-profile outgoing site-out
destination-pattern 812....

8. Co3snaiite voip dial-peer c Homepom 8pl. B mupe yka3ats:
1. Bxopgsmuii Homep BbI3bIBaeMoro abonenta — ~8112...
2. KJacc KOJIEKOB — 1

3. Bxopasmuit npoduias TpaHCIIIMU — Site-in

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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4. Kiacc SIP npoduns — 1

HO-1#sh run | s ce 8ll|site-in
voice translation-profile site-in
translate called 1
dial-peer voice 811 voip
translation-profile incoming site-in
incoming called-number ~8112...
voice-class codec 1
voice-class sip profiles 1

Taxou dial-peer npussidcem npodhuns 1 K1acc KOOEK08 KO 8CeM 8X00AUUM VOID 8bI306AM HA HOMEPA HAYUHAIOWUECS C
811.

9. IloBTOpHUTE HACTPOMKY calT Ko10B Ha BR.

BR-1#sh run | s voice trans| voice 81
voice translation-rule 1
rule 1 /7812\(3...\)$/ /\1/
voice translation-rule 2
rule 1 /"3...8/ /812&/
voice translation-profile site-in
translate called 1
voice translation-profile site-out
translate calling 2
dial-peer voice 811 voip
translation-profile outgoing site-out
destination-pattern 812....
session protocol sipv2
session target ipv4:10.1.1.1
voice-class codec 1
dial-peer voice 812 voip
translation-profile incoming site-in
incoming called-number ~8123...
voice-class codec 1

10. Cnenaiite 380HOK ¢ HOMepa 2001 Ha HOMep 8123001. 3BOHOK JOIKEH OBITH yAaUYHBIM.
11. Bxuirounte Ha BR otnanky voice dialpeer 1 moBTOpuTE BBI3OB.

12. Ecnu Bce mpaBWIIBHO HACTPOEHO, BBl YBUAUTE CTPOKY BHUA:

Result=Success (0) after DP MATCH INCOMING DNIS; Incoming Dial-peer=812
13. OtxitrounTe BCe BUABI OTJIAJAKHU U BKIIIOUUTE OTJIAAKY TPaHCIALMU HoMepoB. CHOBa
noBTOpHTE BBI30B. MmuTe cTpoky ¢ Successful substitution. B 3Toit cTpoke Oyaet onucano
YTO Ha YTO 3aMEHMJIOCH.

14. OTkII04YNTE BCIO OTIIAJIKY.

15. CoBepiast BEI30BBI BBl MOTJIM 3aMETUTh, YTO Ha BHI3BIBAIOIIEM alIapare, HanpuMep AJIHCHI,
HOMED MPsIMO BO BpeMsi BbI3oBa uaMensuics ¢ 8923301 na 3001. Takoe nmoBeaeHne 0ObIYHO
HE )KEJaTeJIbHO, T03TOMY U3MEHHUM €rO.

16. Ber MoxkeTe BKIIOUUTH O0THaKy SIP cooOiieHuit 1 yBUAETh, UYTO BhI3bIBAEMasi CTOPOHA
otnpasiser 3arojoBok SIP Remote-Party-ID B coobmenun 180.

17. YGepem 3TOT 3arojioBOK.

1. Jns nauana ckonmpyiite ¢ HQ nactpoiiky SIP nmpodwis 3amenus B Hem HQ Ha BR.
3aTem 100aBbTE CTPOKY YAAISIONIYIO 3ar0JIOBOK M3 coobmenus 180.

2. Tlpumenute mpoduib B voce-class sip Ha dial-peer 8pl u 8p2.

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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BR-1#sh run | s voice 81[12] |sip-profiles
voice class sip-profiles 1

request INVITE sip-header User-Agent modify "Cisco-SIPGateway/I0S-12.x" "BR-
Gateay"

response 180 sip-header Remote-Party-ID remove

request INVITE sdp-header Session-Owner modify "CiscoSystemsSIP-GW-UserAgent"
"BR-Gateway"
dial-peer voice 811 voip

translation-profile outgoing site-out

destination-pattern 812....

session protocol sipv2

session target ipv4:10.1.1.1

voice-class codec 1

voice-class sip profiles 1
dial-peer voice 812 voip

translation-profile incoming site-in

incoming called-number ~8123...

voice-class codec 1

voice-class sip profiles 1

HQ-1#sh run | s voice 81[12]|sip-profile
voice class sip-profiles 1

request INVITE sip-header User-Agent modify "Cisco-SIPGateway/IO0S-12.x" "HQ-
Gateay"

response 180 sip-header Remote-Party-ID remove

request INVITE sdp-header Session-Owner modify "CiscoSystemsSIP-GW-UserAgent"
"HQO-Gateway"
dial-peer voice 812 voip

translation-profile outgoing site-out

destination-pattern 812....

session protocol sipv2

session target ipv4:10.1.1.2

voice-class codec 1

voice-class sip profiles 1
dial-peer voice 811 voip

translation-profile incoming site-in

incoming called-number "~8112...

voice-class codec 1

voice-class sip profiles 1

2. HacTpolika npaBuJ TPAHCJASIHH VIS BXoasAmux BbI30BoB 13 TOOII B HO

1. Bemonnute koManay sh run all | s service pots Bbl BEPOSITHO YBUIUTE B
BBIBOJIE OTOM KOMaH/bI CTPOKY: direct-inward-dial isdn. Ho 310 He Bceraa Tak.
Bce 3aBucur ot Bepcuu Cisco 10S.

2. YroOsl rapanTupoBanHo BKI0UMTh direct-inward-dial myiss POTS Bb130BOB co3naiite pots
dial-peer ¢ Homepom 1. Bxopsimuii HoMep BbI3BIBAEMOTO a00HEHTa — «.». JJ00aBbTE OMITHIO
direct-inward-dial. Bosubire Huyero e qoOaBIISTATE.

HQ-1#sh run | s voice 1 pots
dial-peer voice 1 pots
incoming called-number
direct-inward-dial
3. Bxmouwnte oTiaaky isdn q931 u mpocnenure ¢ KakuM HOMEPOM TMOCTymaeT Bpi30B B HQ ¢
muann LocalHQ na Homep 5552001.

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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HO-1+#
Apr 5 11:02:39.170: ISDN Se0/0/0:15 Q931: RX <- SETUP pd = 8 <callref = 0x0093
Bearer Capability i = 0x8090A3
Standard = CCITT
Transfer Capability = Speech
Transfer Mode = Circuit
Transfer Rate = 64 kbit/s
Channel ID i = 0xA98381
Exclusive, Channel 1
Progress Ind i = 0x8183 - Origination address is non-ISDN
Calling Party Number i = 0x2180, '3115554411"
Plan:ISDN, Type:National
Called Party Number i = 0OxAl, '3115552001'
Plan:ISDN, Type:National
Apr 5 11:02:39.174: ISDN Se0/0/0:15 Q931: Received SETUP callref = 0x8093
callID = 0x0002 switch = primary-netb5 interface = User
Apr 5 11:02:39.194: $ISDN-6-DISCONNECT: Interface Serial0/0/0:0 disconnected
from unknown , call lasted 0 seconds
HO-1#
Apr 5 11:02:39.198: ISDN Se0/0/0:15 Q931: TX -> CALL PROC pd = 8 callref =
0x8093
Channel ID i = 0xA98381
Exclusive, Channel 1
Apr 5 11:02:39.198: ISDN Se0/0/0:15 Q931: TX -> DISCONNECT pd = 8 callref =
0x8093
Cause 1 = 0x8081 - Unallocated/unassigned number
Apr 5 11:02:39.210: ISDN Se0/0/0:15 Q931: RX <- RELEASE pd = 8 callref =
0x0093
Apr 5 11:02:39.214: ISDN Se0/0/0:15 Q931: TX -> RELEASE COMP pd = 8 callref =
0x8093

4. Co3zpnaiiTe mpaBuio TpaHcaAuu ¢ HomepoM 10, B koropom Oyzaer npeodpazosan TOOIT
HOMED B KOPOTKHI BHYTPEHHU HOMED.

HO-1 (cfg-translation-rule)#do sh run | s -rule 10
voice translation-rule 10
rule 1 /~3115552/ /2/
5. Cosnaiite mpoduIb TPAHCISAIIMA HOMEPA BBI3BIBAEMOT0 a0OHEHTA C UMEHEM pstn-in u
npasuiiom 10.
HQ-1 (cfg-translation-profile)#do sh run | s pstn-in
voice translation-profile pstn-in
translate called 10
6. IIpumenute 310 mpaBWIIO K rosocoBomy nopty E1 kanana.
HQO-1 (config-voiceport) #do sh run | s pstn-in|voice-port
voice translation-profile pstn-in
translate called 10
voice-port 0/0/0:15
translation-profile incoming pstn-in
7. Teneps 3BoHOK Ha HOMep 2001 u3 TOOII mpoxoauT, HO HOMEP BBI3BIBAIOLIETO A0OHEHTA HE
IIO3BOJIACT CACJTIAaTh O6paTHLII71 3BOHOK.

8. IIpocnenure kKakuM 0O0pa3oOM MepeIarOTCss HOMEpa BBI3BIBAIOIIET0 a00OHEHTA B OTIaaKe isdn
q931: HOMep U TUIT HOMEPA, KOT/1a BbI COBEPIIAETE 3BOHKH C PAa3HbIX JIMHUIA.

9. Co3zpnaiite paBmio 11, koTopoe mpeoOpazyer HoMepa MO CICAYIOIMIEMY TPUHITUITY:

1. JloxanbHbIl BBI30B: KOJI TOpoja yopaTk, 100aBUTH 9

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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2. Mexnayropoaauii: 106aBUTH 98
3. MexayHapoasbiii: 1o6aButh 9810

4. 3BoHOK cO 112: Hu4ero He aeaarh.

HQ-1 (cfg-translation-rule)#do sh run | s -rule 11
voice translation-rule 11

rule 1 /~112/ /112/

rule 2 /~311/ /9/ type subscriber subscriber

rule 3 /*~.*/ /98&/ type national national

rule 4 /.*/ /9810\0/ type international international

10. IpaBuso 11 no6aBeTe B pohmitb pstn-in uist TPAHCISAIUK BBI3BIBAIOIINX HOMEPOB.
HQO-1 (cfg-translation-profile)#do sh run | s file pstn-in
voice translation-profile pstn-in

translate calling 11
translate called 10

11. IIpoBepbTe 4TO Temeps B BbI3oBax B HQ HOMepa BBI3BIBAOIIETO AOOHEHTA MPUTOAHBI IS
00paTHBIX BHI30BOB.

12. TTonpoOyiiTe U3 UCTOPHUHU BBI30BOB COBEPIIMTH JIOKAJILHBIN TOPOJICKON BBI30B. Y Bac He
nosyuntcs. Hy»Ho HacTpauBath ucxozsimue Bb3oBel B TOOIL.

3. Hactpoiika ucxoassmux Bb130BoB B TOOII u3z HO

3.1 IloaroroBka mpaBuJI TPAHCJIASALNH

1. Cozpnaiite npaBuiIo TpaHCIAMU ¢ HOMepoM 20, B KOTOPOM OyIe€T 3aMEHATHCS KOPOTKUN
BHyTpeHHUI HOoMep Ha 3p15552..., Tum HOMepa JoiKeH ObITh national.

HQ-1#sh run | s -rule 20
voice translation-rule 20
rule 1 /*2...$/ /311555&/ type any national
2. Co3paiite IpaBWIO TPAHCIALAN C HOMEPOM 21, B KOTOPOM HOMEp HaUMHAIOLIUICS ¢ 9
Oyzaet mpeoOpa3oBaH caM B ceOs , HO Oe3 JIMTUPYIoIIei 9.

HQ-1#sh run | s -rule 21
voice translation-rule 21
rule 1 /*9/ //

3. Cosnaiite mpod b TPAHCISAIIMK C UMEHEM pstn-out U IpeoOpa3oBaHUEeM HOMEpa
BBI3BIBAIOIIETO a00HEHTa 10 MpaBmity 20, HOMEp BBI3BIBAEMOT0 a0OHEHTA 10 TpaBuiTy 21.

HQ-1#sh run | s pstn-out
voice translation-profile pstn-out
translate calling 20
translate called 21
Iockonvky mel ucnonvzyem E1, mo modicno obotimuce u bes npasuna 21, ucnonvzys npocmeie npeobpazosanue 6 dial-
peer.

4. Tlpumenute npoduib K rojgocosomy nopty El.
HQ-1#sh run | s voice-port 0/0/0:15
voice-port 0/0/0:15

translation-profile incoming pstn-in
translation-profile outgoing pstn-out

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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3.2 Hacrpoiika dial-peer
1. Co3spnaiire pots dial-peer ¢ Homepom 9, B KOTOpOM:
1. Ia6ion Homepa — 9["8]...... (6 Touek).

2. Ilopt — yka3biBaeT Ha E1.

HQ-1 (config-dial-peer)#do sh run | s voice 9 pots
dial-peer voice 9 pots

destination-pattern 9["8]......

port 0/0/0:15

2. Cospnaiire pots dial-peer ¢ HomepoMm 98, B KOTOpOM:
1. Ila6non Homepa — 98["19]......... (9 Touek).
2. Ilopt — yka3biBaeT Ha E1.

3. Otrnpasmnare B opt 11 uudp.

HQ-1 (config-dial-peer) #do sh run | s 98 pots
dial-peer voice 98 pots

destination-pattern 98["19].........

port 0/0/0:15

forward-digits 11

3. Cospaiire pots dial-peer ¢ Homepom 989, B KoTOpOM:
1. Ila6mon Homepa — 989......... (9 Touex).
2. Tlopt — yka3wiBaeT Ha E1.

3. Otrnpasmnsars B opt 11 mudp.

HQ-1 (config-dial-peer)#do sh run | s 989 pots
dial-peer voice 989 pots

destination-pattern 989.........

port 0/0/0:15

forward-digits 11

4. Cospnaiite pots dial-peer ¢ Homepom 9810, B koTOpOM:
1. I[a6xon nHomepa — 9810.T.
2. Ilopt — yka3biBaet Ha El.

3. OtnpaBisTh B IOPT BCe MHUQPHI.

HQ-1 (config-dial-peer)#do sh run | s 9810 pots
dial-peer voice 9810 pots

destination-pattern 9810.T

port 0/0/0:15

5. TlompoOy¥iTe COBEpIIHUTH BHI30BBI 110 BCEM HarmpaBieHUsM. Bol 1omkHbI yBUaeTh Ha PSTN
TenedoHe, 9To HOMEp BBI3bIBarONIEro adoneHTa 83p15552..., npu 5TOM BBI30B Ha HOMEP

9810222555444p unet o4eHb OITO.

6. Jlonruii BRI30B HA MEKTYHAPOIHBIM HOMED CBS3aH C TEM, YTO MbI HCIIOJIB30BAJIU B IIa0JI0HE
HoMepa onuuio T wm TalimayT. [To yMmonyanuto oH 15 cekyna. MoHO cka3zaTh

OECKOHEYHOCTb.

7. YToObl HE OKUJIATH OKOHYAHHUE TaliMayTa MOXHO:

1. HaOpatb B KOHIIe HOMEpa CUBOJ # WM MPU3HAK OKOHYAHUS Habopa.

2. Hactpouts napamerp curHanuszanuu. Tak kak Habop HOMepa NPOU3BOAUTCS Ha

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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tenedone SCCP, to nonpasum taiimayT T302 nactpoiikax CUCME.

HO-1#sh run | 1 telephony|interdigit
telephony-service
timeouts interdigit 3

4. Hactpoiika ucxoasanux Bb130BOB B TMOII n3 BR

4.1 IloaroroBKa MpaBHJI TPAHCJIASAUNH

1. Coznaiite npaBuiIo TpaHcasuu ¢ HomepoMm 20, B KOTOPOM OyIeT 3aMEHATHCS KOPOTKUN
BHYTPEHHUI HOMEp Ha HOMEp BBIJIaHHBIN MpoBaiiaepom 83p25551234.

BR-1#sh run | s -rule 20
voice translation-rule 20
rule 1 /"3...8/ /83125551234/
2. Co3paiite mpaBWIO TPAHCIALMN C HOMEPOM 21, B KOTOPOM HOMEp HauMHAIOLIUICS ¢ 9
Oyzaet mpeoOpa3oBaH caM B ceOs , HO 0€3 JIMTUpYIoNIei 9.

BR-1#sh run | s -rule 21
voice translation-rule 21
rule 1 /*9/ //

3. Cosnaiite mpod b TPAHCIAIMN C UMEHEM pstn-out U mpeoOpa3oBaHUEeM HOMEpa
BBI3BIBAIOIIETO a00HEHTa 110 MpaBmity 20, HOMEp BBI3BIBAEMOT0 a0OHEHTA 10 TpaBuiy 21.

BR-1#sh run | s pstn-out

voice translation-profile pstn-out
translate calling 20
translate called 21

4.2 Hacrpoiika dial-peer
1. Co3spnaiite voip dial-peer c Homepom 9, B KOTOpOM:
[[Ta6mon Homepa — 9["8]...... (6 Touek).

[TpoTokon — sipv2.

1

2

3. Ilems — sip-server.

4. Hcxomstmmii mpoduiis TpaHCIAIUA — pstn-out.
5

Hactpoiiku knaccos, DTMF u konexoB ckonupyiite u3 nupa 112.

6. YOpatb nums Be3bIBatolero abonenta u3 CallerID.

BR-1 (config-dial-peer) #do sh run | s 9 voip
dial-peer voice 9 voip

translation-profile outgoing pstn-out

destination-pattern 9["8]......

session protocol sipv2

session target sip-server

voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet0/1
dtmf-relay rtp-nte

codec g7llalaw

clid strip name
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2. Cxommpyiite conepxumoe nupa 9 B 98 3amenus destination-pattern ma 98[*19].........

BR-1 (config-dial-peer)#do sh run | s 98 voip
dial-peer voice 98 voip

translation-profile outgoing pstn-out

destination-pattern 98["19].........

session protocol sipv2

session target sip-server

voice-class sip bind control source-interface FastEthernetO/1
voice-class sip bind media source-interface FastEthernet0/1
dtmf-relay rtp-nte

codec g7llalaw

clid strip name

3. Ckonupyiite cogepxumoe nmupa 9 B 989 zamenus destination-pattern Ha 989.........

BR-1(config-dial-peer)#do sh run | s 989 voip
dial-peer voice 989 voip

translation-profile outgoing pstn-out

destination-pattern 989.........

session protocol sipv2

session target sip-server

voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet(0/1
dtmf-relay rtp-nte

codec g7llalaw

clid strip name

4. Cxonupyiite coaepxkumoe tupa 9 B 9810 3amenus destination-pattern na 9810.T

BR-1 (config-dial-peer) #do sh run | s 9810 voip
dial-peer voice 9810 voip

translation-profile outgoing pstn-out

destination-pattern 9810.T

session protocol sipv2

session target sip-server

voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet0/1
dtmf-relay rtp-nte

codec g7llalaw

clid strip name

5. Tlompasste Taitmayt T302 B Hactpoiikax SIP CUCME.
BR-1#sh run | 1 global|interdigit

voice register global
timeouts interdigit 3

6. IlompoOyiiTe cOBEPIIUTH BHI30BHI IO BCEM HampaBiieHUsM. Boi momkHbI yBuaeTh Ha PSTN
Tesie(hoHe, UTO HOMEP BbI3bIBaroIIero aboneHTa 83p25551234

7. Tlposepbte, uTo padoTaet Bb130oB Ha TOOII Homep Ammcel ¢ Homepa 3001.

5. Hactpoiika Bxoasmux B6I30BOB 3 TO®OII B BR

1. B caiire BR umeercs tonpko ogun HoMep TPOII, mosToMy coBepiiath BbI30BbI HAIIPSIMYIO
aOOHEHTY He Moy4uTcs. BapuaHnTel pemeHus npooaemsl:

1. Bce 3BOHKM nepeHanpaBisaTh HA OJMH U3 HOMEPOB. A 3TOT MOJIb30BaTeNb OyneT
NePEeBOIUTH 3BOHOK TpeOyeMomMy aOOHEHTY. Bee HacTpanBaeTcst OTHOCHTENBHO MPOCTO:

Hanee npocmo npumep, Hacmpausams He HAOO.

Texnonoruu it nepenayu roioca o cetsm [P u QOS na nmpumepe Beayumx BeHaopos, (ITC-
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BR-1#sh run | s -rule 5
voice translation-rule 5

rule 1 /783125551234/ /3001/

BR-1#sh run | s pstn-in
voice translation-profile pstn-in
translate called 5

translation-profile incoming pstn-in

BR-1#sh run | s voice 5 voip
dial-peer voice 5 voip
translation-profile incoming pstn-in
session protocol sipvZ2
session target ipv4:172.17.0.1
incoming called-number 83125551234
voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet(0/1
dtmf-relay rtp-nte

codec g71lalaw

2. Hactpouts IVR (Interactive Voice Response) ckpunt, KOTOpbIii aBTOMaTHUECKU
OTBETUT Ha 3BOHOK, 3alIPOCUT BBECTH BHYTPEHHUN HOMED U IIEPEHAIIPABUT BBI30B
HY>KHOMY a0OHEHTY.

2. Hactpoum IVR. Jlns Hauana Hy’HO Hanucath ckpunT Ha a3bike TCL. IIpennaraercs
HCIOJIb30BaTh TOTOBBIN ckpunT. [IpoBepsTe nmeercs u Bo flash mamsti mapipyrtusatopa
¢aitnel HeoOxonuMbIe A7 paboTsl IVR:

BR-1#dir flash:/en *
Directory of flash:/en *

Directory of flash:/

8 -rw- 19962 Apr 5 2026 20:40:14 +05:00 en noexist.au

5 -rw- 68139 Apr 5 2026 20:40:14 +05:00 en_ takenumber.au
6 -rw- 32927 Apr 5 2026 19:40:08 +05:00 en busy.au

7 —rw- 35542 Apr 5 2026 20:40:14 +05:00 en noanswer.au
10 -rw- 68139 Apr 5 2026 20:40:16 +05:00 en welcome.au

9 -rw- 68139 Apr 5 2026 20:40:16 +05:00 en_ tooperator.au
256487424 bytes total (120606720 bytes free)
BR-1#dir flash:/ivr.tcl
Directory of flash:/ivr.tcl

4 -rw- 8613 Apr 5 2026 20:40:16 +05:00 ivr.tecl

256487424 bytes total (120606720 bytes free)
3. Jlamee no6aBbTe MHPOPMAIIMIO O CKPHUIITE B KOHPHUTYPAITHIO:

application
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service ivrtecl flash:/ivr.tcl
paramspace english index O
paramspace english language en
paramspace english location flash:
paramspace english prefix en
param allow pattern 3...

param operator number 3002

4. Hacrpoiite Bxomsmuuii dial-peer ayist Bei3oBoB 3 PSTN:

BR-1#sh run | s voice 5
dial-peer voice 5 voip

tone ringback alert-no-PI

translation-profile incoming pstn-in

service ivrtcl

session protocol sipv2

session target ipv4:172.17.0.1

incoming called-number 83125551234

voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet0/1
dtmf-relay rtp-nte

codec g7llulaw

5. IlpoBepbTe, uTO BBl MOXKETE 103BOHUTHCS 10 BR, Bam oTBeuaet IVR u Bl MOXkeTe 110
HaOpatb HoMepa 3001 uu 3002.

6. OOparute BHUMaHue, yTo BbI30BbI B BR noctynatot ¢ HomepoB B popmare E164. UToOb!
c/ienaTh BO3MOXHBIM OOpaTHBIM BBI30B HA 3TH HOMEpa HeoOXxo1umo win cozaath dial-peer
AQHAJIOTMYHBIE TEM, YTO MBI CO3J1aBAIM JUIsl JIOKATU3UPOBAHHBIX HOMEPOB UJIM CO3/1aTh
NpaBUJIa TPAHCIIALMY 3aMEHSIONINEe HOMepa ¢ + Ha HoMepa ¢ 9, a, 3aTeM, IPUMEHHUTh 3TU
npaBuiIa K TenedoHam.

7. CpaenaeM BO3MOXKHBIM 0OpaTHBIN BbI30B Uuepe3 TpaHCISIUIO (Tak OyaeT npoie). Co3naite
clIeyIolIee MPaBUIO TPAHCISALUH:

BR-1#sh run | s rule 7

voice translation-rule 7
rule 1 /~\+7312/ /9/
rule 2 /™\+7\(cueunon... \)/ /98\1/
rule 3 /~\+/ /9810/

8. Ha ocHoBe npaBuia co3naite npopuib.

BR-1#sh run | s file from-ph
voice translation-profile from-phone-ed
translate called 7

9. Ilpumenute npodpuiib K TenehoHam.

voice register dn 1
translation-profile incoming from-phone-ed
number 3001
name Alena
no-reg
label Alena (3001)
voice register dn 2
translation-profile incoming from-phone-ed
number 3002
name Boris
no-reg
label Boris (3002)
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10. Ecnn HactpauBaTh uepe3 dial-peer, To TOHaqOOUTCS CO3/1aTh KOMH IMUPOB ¢ HOMEpamu 9,
98, 989 u 9810, B KOTOpBIX MOMEHATH destination-pattern:
9["8]......— +73p2.......

98[*9]......... — +7[A19]..c......
989..ovvee. —> 79
9810.T — +.T

Takue dononnumenvHble NUPLL YCIOHNCHAIONM KOHPUSYPAYUIO, HO NO3B0JISLIOM NOJYHUMb 0ONOJIHUMENbHBLL KOHMPOlb
HAO 8bI306AMIU.
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JIa0. pabdora 6. Hacrtpoiika Bb10Opa myTH

1. Hactpoiika aabTepHaTuBHoro mapmpyra n3 HQ 8 BR

1. Cozpnaiite npaBuiio TpaHcsiuu ¢ HomepoM 30 11t mpeoOpa3zoBaHus 7-3HaUHBIX HOMEPOB,
HaunHaomuxcs ¢ 812, koropelie npeodpasyrorest B TOOIT Homep BR caiita.

HQ-1#sh run | s rule 30
voice translation-rule 30
rule 1 /7812....%/ /983125551234/
2. Coznaiite npoduiab ¢ iMeHeM br-backup s TpaHCIAIMH HOMEPOB BBI3BIBAEMOT0 A00OHEHTE
Ha ocHoBe npasuiia 30.

HQ-1#sh run | s profile br-backup
voice translation-profile br-backup
translate called 30

3. Cosznaiite pots dial-peer c Homepom 8122

1. Ilabrmon Homepa — 812....

2. Ilopr—El

3. Hcxomsmuii mpodrib — br-backup
4. TlepenaBaTh B IOPT BCE UPPHI
5

[Ipeanourenune — 2

HO-1#sh run | s 8122 pots
dial-peer voice 8122 pots
translation-profile outgoing br-backup
preference 2

destination-pattern 812....

port 0/0/0:15

forward-digits all

4. YtoObl yCKOPUTDH MEPEXO0]] HA aJIbTEPHATUBHBIN MapLIPyT YCTAHOBUThH TaliMep OKUIAAHUS
coobmenus SIP trying Ha 100 mcek.

HO-1#sh run | 1 sip-ualtry
sip-ua
timers trying 100
5. Ortximounte unTepderic TyaHens B BR u monpoOyiiTe coBepnTh 3BOHOK 110 HOMEPY
8123001.

HQ-1#sh run int tu0
Building configuration...

Current configuration : 181 bytes
1
interface TunnelO
description Tunnel to BR-1
ip address 10.1.0.1 255.255.255.252
load-interval 30
shutdown
tunnel source 172.17.11.101
tunnel destination 172.17.12.101
end

6. TyHHeNb IOKa HE BKJIIOYAITE, 4TOOBI IPOBEPUTH aIbTePHATUBHBIN MapmpyT u3 BR B HQ.
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2. Hactpoiika aabTepHaTuBHOro mapupyra u3s BR 8 HQ

1. Cozpaiite npaBuito u npoduib TpaHcasaun i 380HKOB U3 BR B HQ. Ilpeduxkc caiita HQ
8p1 3amenuTh Ha IpedUKC MEXKIyropoiHero HoMepa — 983p1555. OcranpHas 4acTh
HOMepa He 3aMmeHseTcs. s mpeoOpa3oBaHKsl HOMEpa BbI3bIBAIOIIET0 A0OHEHTa
UCIIOJIB3YHITE YK€ CO3JaHHOE IIPaBUIIO0 ¢ HOMepoM 20.

BR-1#sh run | s rule [23]0|profile hg-backup
voice translation-rule 20
rule 1 /73...$/ /83125551234/
voice translation-rule 30
rule 1 /7811\(2...\)$/ /8311555\1/
voice translation-profile hg-backup
translate calling 20
translate called 30

2. Cozpaiire xonmto dial-peer 98 ¢ Homepom 8112. Hactpoiite B HeM:
1. Tpodwuns nucxomsammx Tpancisamii — hg-backup
2. Iabmon — 811....

3. Ilpenmnourenue — 2.

BR-1#sh run | s 8112 voip
dial-peer voice 8112 voip

translation-profile outgoing hg-backup

destination-pattern 811....

session protocol sipv2

session target sip-server

voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet0/1
dtmf-relay rtp-nte

codec g7llalaw

clid strip name

3. Uto0bl yCKOPUTH MEPEX0 Ha albTepHATUBHBIA MapIIPYT YCTAHOBUTH TaMEp OKHIaHUS
coobmienus SIP trying na 100 mcexk.
BR-1#sh run | i sip-ualtry
S1lp—-ua
timers trying 100
4. IlIpoBepswTe, UTO ATBTEPHATUBHBINA MapIIPyT pabOTaeT.

5. Bxutounte TyHHenb BHOBb. [IpoBeprTe, uTo 3BoHKM yepe3 BITH cHoBa pabGotator B 06e
CTOPOHBI.

3. Hactpoiika TEHO (oninoHaJILHO)

Baosicno!!! Honnoyennas nacmpotixa TEHO (c omnpagkoii opueuHanvbhsix mexicoy2opoOoHux Homepos) 8 Poccutickotl
Dedepayuu 603MOACHA MOTLKO 8 MOM CIyYae, eCliu Yy OP2aHU3aYUY UMEIOMC COOMBEMCMBYIowUe TUYEH3UU U
Heobxooumoe u cepmuguyuposantnoe obopyoosanue. pyzumu crosamu omnpaeris TEHO 360nok npogaiioepy HYHCHO
nepedasams ¢ TDOOII Homep 6bLOAHNBIU BaAM IMUM NPOBAUIEPOM.

Taxoice Henv3st, be3 COOMBEMCMEYIOUUX TUYEH3UTL, NPONYCKAMb MPAH3UMHbLIL MPApUK Yepe3 C8010 KOPROPAMUGHYIO
cemb. Ocobenno na 603me30H0U ocHose!

s nonyuenusi akmyanbHotl UHGOpMayuL U KOHCYIbMayuu o KOHKPEMHbIM CUMYAYUSIM PEKOMEHOYEemcst 00pamumocsi
K 10pUCMY, CReyuanusupyrouemycs Ha meieKoMMyHUKAYyuoHHOM npaege, uiu K onepamopy céazu. Oyenume 6ce pucku u
nocnedcmeusi ceoe2o peuieHus npexcoe ywem Hacmpaugams TEHO.
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3.1 3sonku u3 HQ Ha 10kanbHbIH ropoackoii Homep BR
1. Ha HQ co3maiite komuto dial-peer 812 ¢ Homepom 983p2. 3ameHuTe B HOBOM MUPE:
1. Ia6non Ha 983p2....... (7 Touex),
2. Bxopsamwmii nup 1 380HK0B TEHO wepes HQ,

3. IIpodwib ucxoasimux TpaHCIALUN — site-out.

HQO-1#sh run | s 98312 voip
dial-peer voice 98312 voip
translation-profile outgoing site-out
destination-pattern 98312.......
session protocol sipv2

session target ipv4:10.1.1.2

incoming called-number "~98311....... $
voice-class codec 1

voice-class sip profiles 1

2. Ha BR co3naiite npaBuia u npoduis Tpancisiuuu 11t TEHO 3BoHkOB uepes BR:
1. TIpeduxc BbI3pIBaEMOro HOMEpPA, KOTOPBIM HaunHaeTcs ¢ 983p2 ynanuThb
2. BeosbiBaromnmii Homep 8...... (6 Touek) 3aMeHuTh Ha 83p25551234.

3. Wwms npoduns — teho-topstn.

BR-1#sh run | s rule 4[01] |profile teho-topstn
voice translation-rule 40
rule 1 /798312/ //
voice translation-rule 41
rule 1 /"8...... $/ /83125551234/
rule 2 /"3...8/ /83125551234/
voice translation-profile teho-topstn
translate calling 41
translate called 40
Obpamume enumanue, ymo mak kax Homep 983p2....... Modicem Oblmb HAOPAH IOKATLHLIM NOb308AMENEM calima, mo
Mbl 000asnaem npasuio 01a Npeobpa308anUs HOMEPOS IOKANbHLIX NOAb308ameel.

3. Ha BR caenaiite konuto dial-peer 98 ¢ Homepom 983p2. 3amenute madnon Ha 983p2.......
(7 Touek). [Tpoduias uCXoaAUX TpaHCIAIUi — teho-topstn.

BR-1#sh run | s 98312
dial-peer voice 98312 voip
translation-profile outgoing teho-topstn
destination-pattern 98312.......
session protocol sipv2
session target sip-server
voice-class sip bind control source-interface FastEthernet0/1
voice-class sip bind media source-interface FastEthernet0/1
dtmf-relay rtp-nte
codec g7llalaw
clid strip name
Bounycom om coz0anus nodobnozo dial-peer sgnsemcs mo, umo 10KaabHble NONLIOBAMENU CAUMA CMOZYN COBEPULAMb
661308 HA 20POOCKUE HOMEPA NPU HAOOPE NOHO20 MeNCOY2OPOOHE20 HOMEPA.

4. Cpenaiire ¢ Tenedona 2001 Be130B Ha HOMep 93p2555442p. OtBeTh Ha BbI30B. [IpoBepbTe
gyto Ha PSTN Ttenedone BHI30B NpHIIIET HA 2 JTUHHUO. 3aBEPIINTE BHI30B.

5. Ha BR nutro3e nocMoTpuTe UCTOPHIO BBI30BOB. BBl 10KHBI YBUAETH UCXOSAIINNA HA HOMED
555442p ¢ nomepa 8p12001.
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BR-1#sh call history voice compact

<callID> A/O FAX T<sec> Codec type Peer Address IP
R<ip>:<udp> disc-cause

8135 ORG T1 g7llalaw VOIP P5554421
172.17.0.1:16594 D10

8134 ANS T1 g7llalaw VOIP P8112001

10.1.1.1:18154 D10
Total call-legs: 2

3.2 3Bonku u3 BR Ha jokanbHbIH ropoackoii Homep HQ
1. Ha BR caenaiite xonuto dial-peer 8pl ¢ Homepom 983p1l. 3ameHuTe B HOBOM MHpeE:
1. I[a6non Ha 983pl....... (7 Touex),
2. Hcxopsuuii npouiib TpaHCIIALUY Ha site-out,

3. Bxopsmuii nup g 38oHkoB TEHO uepe3 BR.

BR-1#sh run | s 98311 voip
dial-peer voice 98311 voip
translation-profile outgoing site-out
destination-pattern 98311.......
session protocol sipv2

session target ipv4:10.1.1.1

incoming called-number 798312....... S
voice-class codec 1

voice-class sip profiles 1

2. Cozpaiite npaBuia U po(uis TPAHCISIMY A1 3BOHKOB yepe3 HQ Ha mokanbHbIe
rOpOJICKME HOMEpa, aHAJIOTHYHO TOMY KaK BBI JIeJIali B TIpebIIyIIeM 3a1annn. Homep
BBI3BIBAIOLIETO A00OHEHTa, nepenaBaembiii B HQ cremnars 3p15552999.

HQ-1#sh run | s rule 4[01] |profile teho-topstn
voice translation-rule 40
rule 1 /798311/ //
voice translation-rule 41
rule 1 /"8...... $/ /3115552999/ type any national
rule 2 /72...$/ /311555&/ type any national
voice translation-profile teho-topstn
translate calling 41
translate called 40
3. Ha HQ caenaiite koo dial-peer 9 ¢ Homepom 983p1. 3amenure mabdnon Ha 983pl.......

(7 Touex). [Ipoduas ucxoaamux TpaHcsuii — teho-topstn.

HQO-1#sh run | s 98311 pots
dial-peer voice 98311 pots
translation-profile outgoing teho-topstn
destination-pattern 98311.......
port 0/0/0:15
forward-digits 7
4. Cpnenatite ¢ Tenedona 3001 Be130B Ha HOMep 93p1555441p. OTBeTh Ha BBI30B. [IpoBephTe

yro Ha PSTN Tenedone BbI30B npuien Ha | TMHUIO. 3aBEPIINTE BHI30B.

5. Ha HQ nutro3e mnocMOTpUTE UCTOPHUIO BBIZ0BOB. BBI JOJIKHBI YBUIETh UCXOIAIINN HA HOMEP
555441p c nHomepa 8p22999.
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3.3 Hacrpoiika anbTepHaTuBHbIX MapuipyToB TEHO

1. Beixmounte TyHHENb Mexay HQ u BR.

HO-1 (config) #int tu0
HQO-1 (config-if) #shutdown

2. TlompoGyiite cnenats TEHO 3BoHOK. OH Oynet HeyaaunbiM. [Touemy?

3. Ha HQ caemaiite kormio dial-peer 98 ¢ Homepom 983p22. 3amenuTte madiaon Ha 983p2.......
(7 Touex).

HQ-1#sh run | s 983122
dial-peer voice 983122 pots
destination-pattern 98312.......
port 0/0/0:15
forward-digits 11
4. Ha BR cnaenaiite xonmto dial-peer 98 ¢ Homepom 983p /2. 3amenute madnon Ha 983pl.......
(7 Touex).

BR-1#sh run | s 983112
dial-peer voice 983112 voip

translation-profile outgoing pstn-out

destination-pattern 98311.......

session protocol sipv2

session target sip-server

voice-class sip bind control source-interface FastEthernetO/1
voice-class sip bind media source-interface FastEthernet0/1
dtmf-relay rtp-nte

codec g7llalaw

clid strip name

5. Tlposepste, uto ¢ BeikmoueHHbIM BITH TEHO 3B0oHKH paboTator.
6. Bxmounte Tynnens mexay HQ u BR.

HQ-1 (config) #int tu0
HQ-1 (config-if) #no shutdown
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JIa0. pabdora 7. IlpuBuierum ajisi COBepLICHUS BbI30BOB

1. Hactpoiika COR nas caiita HQ

1. O3HaKOMBTECH C Tpe6OBaHI/I}IMI/I JJI1 COBCPUICHUS BLI3OBOB JJIA HQ caiita.

Harpasienus ABapuit- [T'opog, | Mex- Mobuns | Mexay- |BR HauasneH | CoTpyg
HbIe ropofi,  |HbIU HapoJH UK HUK

AOGOHeHTbI CITYKOBI bl

Amunca(2001) Ja Jaa Ja Ja Ja Ja Ja aa

HauanbHuk

Bb06(2002) Ja Jaa HeT aa HeT Jaa Jaa Ja

COTPYAHUK

2000 Jia HeT HeT HeT HeT Jia i ] aa

00118 10CTYITHBIH

BR HeT Ja HeT HeT HeT HeT Jia Jia

PSTN HeT HeT HeT HeT HeT HeT HeT Jaa

2. Co3spaiire Mmetku COR, B cooTBeTcTBUU ¢ TpeboBaHUAMU. 1 co3naiiTe elie oJHy METKY C
HazBanueM NULL.

HQ-1#sh run |
dial-peer cor
name emrg
name local
name 1d

name mobil
name intl
name br

name manager

name employee

name NULL

S Ccor custom

custom

3. CocraBbte criucku COR, xoTophie OyayT KilaccupUIMPOBaTh HAPABIICHUS BBI3OBOB.

HQ-1#sh run |
dial-peer cor
member emrg
dial-peer cor
member local
dial-peer cor

member 1d
dial-peer cor
member mobil
dial-peer cor
member intl
dial-peer cor
member br

s cor list to
list to-emrg

list to-local

list to-1d

list to-mobil

list to-intl

list to-br
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dial-peer cor list to-manager
member manager
dial-peer cor list to-employee
member employee

4. Cocraspte ciucku COR, koTOpble OyAyT KiIacCUPHUIMPOBATh IPUBUIIETUN BBI30BOB.
JIOmOIHUTENBHO CO3/IaliTe CIIMCOK cocTosAImun u3 ogHor MmeTku NULL, ¢ Ha3BaHHEM
NOCALLS.

HQ-1#sh run | s cor list from
dial-peer cor list from-pstn
member employee

dial-peer cor list from-br
member local

member manager

member employee

dial-peer cor list from-manager
member emrg

member local

member 1d

member mobil

member intl

member br

member manager

member employee

dial-peer cor list from-employee
member emrg

member local

member mobil

member br

member manager

member employee

dial-peer cor list from-share
member emrg

member br

member manager

member employee

dial-peer cor list NOCALLS
member NULL

5. Tlpumenute cnucku k dial-peer u DN.

HQO-1#sh run | i1 dial-peer voice|corlist|ephone-dn
dial-peer voice 112 pots
corlist incoming from-pstn
corlist outgoing to-emrg
dial-peer voice 101 pots
corlist incoming from-pstn
corlist outgoing to-emrg
dial-peer voice 812 voip
corlist incoming from-br
corlist outgoing to-br
dial-peer voice 811 voip
corlist incoming from-br
corlist outgoing to-br
dial-peer voice 1 pots
corlist incoming from-pstn
dial-peer voice 9 pots
corlist incoming from-pstn
corlist outgoing to-local
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dial-peer voice 98 pots
corlist incoming from-pstn
corlist outgoing to-1d
dial-peer voice 989 pots
corlist incoming from-pstn
corlist outgoing to-mobil
dial-peer voice 9810 pots
corlist incoming from-pstn
corlist outgoing to-intl
dial-peer voice 8122 pots
corlist incoming from-pstn
corlist outgoing to-1d
dial-peer voice 98311 pots
corlist incoming NOCALLS
corlist outgoing to-local
dial-peer voice 98312 voip
corlist incoming from-br
corlist outgoing to-local
dial-peer voice 983122 pots
corlist incoming NOCALLS
corlist outgoing to-1d
ephone-dn 1 dual-line
corlist incoming from-manager
corlist outgoing to-manager
ephone-dn 2 dual-line
corlist incoming from-employee
corlist outgoing to-employee
ephone-dn 3 octo-line
corlist incoming from-share
corlist outgoing to-employee
ephone-dn 4 octo-line
corlist incoming NOCALLS
ephone-dn 5 octo-line
corlist incoming NOCALLS

6. IIposeprre HazHauenne COR nHa dial-peer.

HQ-1#sh dial-peer voice | 1 "Voice| COR list|destination-pattern
VoiceEncapPeerll?2
tag = 112, destination-pattern
incoming COR list:from-pstn
outgoing COR list:to-emrg
VoiceEncapPeerl01
tag = 101, destination-pattern = “9?210[1-4]"',
incoming COR list:from-pstn
outgoing COR list:to-emrg
VoiceOverIpPeer812
tag = 812, destination-pattern = "812...."',
incoming COR list:from-br
outgoing COR list:to-br
VoiceOverIpPeer8ll
tag = 811, destination-pattern = "',
incoming COR list:from-br
outgoing COR list:to-br
VoiceEncapPeerl
tag = 1, destination-pattern = ',
incoming COR list:from-pstn
outgoing COR list:minimum requirement
VoiceEncapPeer9

~92112°',
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tag = 9, destination-pattern = “9["8]...... ',
incoming COR list:from-pstn
outgoing COR list:to-local
VoiceEncapPeer98
tag = 98, destination-pattern = "98["19]......... ',
incoming COR list:from-pstn
outgoing COR list:to-1d
VoiceEncapPeer989
tag = 989, destination-pattern = "989......... ',
incoming COR list:from-pstn
outgoing COR list:to-mobil
VoiceEncapPeer9810
tag = 9810, destination-pattern
incoming COR list:from-pstn
outgoing COR list:to-intl
VoiceEncapPeer8122
tag = 8122, destination-pattern
incoming COR list:from-pstn
outgoing COR list:to-1d
VoiceEncapPeer20001
tag = 20001, destination-pattern
incoming COR list:from-manager
outgoing COR list:to-manager
VoiceEncapPeer20002
tag = 20002, destination-pattern
incoming COR list:from-employee
outgoing COR list:to-employee
VoiceEncapPeer20003
tag = 20003, destination-pattern
incoming COR list:from-share
outgoing COR list:to-employee
VoiceEncapPeer20004
tag = 20004, destination-pattern
incoming COR 1list:NOCALLS
outgoing COR list:minimum requirement
VoiceEncapPeer20005
tag = 20005, destination-pattern = ~9999$"',
incoming COR 1list:NOCALLS
outgoing COR list:minimum requirement
VoiceEncapPeer98311

‘9810.T',

"812....",

t20018",

t2002s"',

t20008",

"C2999s8",

tag = 98311, destination-pattern = "98311....... ',
incoming COR 1list:NOCALLS
outgoing COR list:to-local
VoiceOverIpPeer98312
tag = 98312, destination-pattern = "98312....... ',

incoming COR list:from-br
outgoing COR list:to-local
VoiceEncapPeer983122
tag = 983122, destination-pattern = "98312....... ',
incoming COR 1list:NOCALLS
outgoing COR list:to-1d
7. CnenaiiTe TeCTOBbIe 3BOHKH JUIst TpoBepkH, uTo COR HacTpoeHn koppekTHO. O0s3aTeNbHO
MIPOBEPHTE CICAYIONTNE KOMOMHAITUH:

1. 2001 — 98333555444p — paboraer
2. 2002 — 98333555444p — oTka3
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2001 — 98999555444p — pabotaet
2002 — 98999555444p — paboTtaet
2000 — 98999555444p — oTka3
2000 — 112 — paGotaet

55544p1 — 5552001 — otka3
55544p1 — 5552002 — paboTtaet

e A
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JIa0. padora 8. H323 u CUBE

1. HacTtpoiika 0a30BbIX HapaMeTpoB npoTokoaa H323

1. Tpusspkute, Ha 000MX MapIIpyTHU3aTOpaX, CUrHaIU3aIuo nporokona H323 k aapecy
unteppeiica Loopback(. Ykaxure Tak >xe h323-1d.

HO-1#sh run int 100
Building configuration...

Current configuration : 166 bytes

|

interface Loopback0

ip address 10.1.1.1 255.255.255.255
h323-gateway voip interface
h323-gateway voip h323-id HQ-1
h323-gateway voip bind srcaddr 10.1.1.1
end

BR-1#sh run int 100
Building configuration...

Current configuration : 164 bytes
|

interface Loopback0

ip address 10.1.1.2 255.255.255.0

h323-gateway voip interface

h323-gateway voip h323-id BR-1

h323-gateway voip bind srcaddr 10.1.1.2
end

2. Ilepexmtounte dial-peer’sl, HCTIONB3YIOMUECS TSI MEKCANTOBBIX BbI30BOB (811 u 812), Ha
paboty no nportoxoxy H323.

BR-1 (config) #dial-peer voice 812 voip
BR-1 (config-dial-peer) #no session protocol sipv2

HQ-1 (config) #dial-peer voice 811
HQ-1 (config-dial-peer) #no session protocol sipv2

3. Bxmtounre otnaaky nporokona h225 q931 na BR.

4. Cpenaiite 380HOK ¢ HOMepa 2001 na 8p23001. Ber yBuaure, uto Bb30B 1o H323 mpuien ,
HO He ObLT yaa4uHbIM U ObLT niepeHanpaniieH yepe3 TAOIL. BR cpa3y mocie coobmieHms
SETUP orBewaer RELEASE COMP.

2. Hactpoiika CUBE (SBC)

1. Ha BR otkmounte omnanky h225 u BirounTe OTIaaKy voice ipipgw.

2. IloBropure noneiTKy 3B0HKa ¢ 2001 Ha 8p23001. Bel yBUaMTE, 4TO NPUXOAUT 3BOHOK IO
npoTtokoiy h323, HO UTIO3 HE MBITAETCS CBSI3aTh 3TO IIEYO C IPYTUMHU.

3. Bxmounte CUBE nms 3BonkoB u3 H323 B SIP u Hao60poT.

BR-1#sh run | 1 service voip| allow-connection
voice service voip
allow-connections h323 to sip
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allow-connections sip to h323
allow-connections sip to sip
SIP to SIP mut éxmouanu paunee, ko2oa nacmpaueaiu SIP meneghonol.

4. B nactpoiikax MicroSIP Tenedona 3001 caenaiite, utoOs! kKoaek g711alaw cTosm nepBbiMm,
a g711ulaw BTOpBIM.

5. Ha HQ mapupyrtuzarope usmenute voice class codec 1 Tak, urodsr konek g711alaw crosin
nepBbIM, a g71 1ulaw BropeiMm. [Tpuoputets konexkoB HQ u MicroSIP nomkHbI OBITH
OJINHAKOBBI.

HQ-1#sh run | s voice class codec 1
voice class codec 1

codec preference 1 g7llalaw

codec preference 2 g7llulaw

6. Ha BR B dial-peer 811 u 812 ynanure voice-class codec yctanoBUTe IMpO3pavHbIi KOJCK.

BR-1
BR-1
BR-1
BR-1

config) #dial-peer voice 811
config-dial-peer) #no voice-class codec
config-dial-peer) #codec transparent
config-dial-peer) #dial-peer voice 812
BR-1 (config-dial-peer) #no voice-class codec
BR-1 (config-dial-peer) #codec transparent

7. Otxmounte VAD Ha dial-peer 811 u 812 u e HQ, u ma BR. Tak ke otkmtounte VAD Ha
nyJax perucrpauuu tenedonos B BR.

—~ o~ o~~~ —~

BR-1
BR-1
BR-1
BR-1
BR-1
BR-1
BR-1
BR-1

config) #voice register pool 1
config-register-pool) #no vad
config-register-pool) #voice register pool 2
config-register-pool) #no vad
config-register-pool) #dial-peer voice 811
config-dial-peer) #no vad

config-dial-peer) #dial-peer voice 812
config-dial-peer) #no vad

~ o~~~ o~~~ —~

8. Hacrpoiite Ha BR voice class codec 1 momenss mectamu koaeku g711alaw u g711ulaw, mo
otHomeHuto Kk HQ. [Mpumenute knacc k tenedonam. (Transparent HacTpoiika Ha TenedoHax
HE TOJIePKUBAETCS, HO (PaKTHUECKH paboTaerT.)

BR-1#sh run | s voice class codec 1
voice class codec 1
codec preference 1 g7llulaw
codec preference 2 g7llalaw
9. Cnemnaiite 380HOK ¢ HOMepa 2001 Ha 8p23001. [IpoBepbTe KaKOH KOJEK UCIIONB3YETCS IJIS

3BOHKa, JISI 9TOI'0 HAJKMHUTE KHOIIKY C BOIIPOCUTCIIBHBIM 3HAKOM.
d |

/B

10. Cnenaiite oOpaTHbIif 3B0HOK. BbI yBUANTE TOT e koaek. Takum obpa3zom BR ncnomnssyer
T€ KOJEKH, KOTOPBIE IIPEIIOKEHBI YHACTHUKAMHU 3BOHKA.
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3. IIpumenenue npuBpatTHuka (Gatekeeper)

3.1 Bkuawuenmue gatekeeper
1. Ha HQ nactpoiire Gatekeeper co clieyrolMMH XapaKTePUCTUKAMH:
Anpec peructpanuu — aapec uarepdeiica LoopbackO;

JBe nmokanpHbIX 30861 HQ 1 BR B nomeHne class.itcloud;

1
2
3. 3ounsrit npedukc 8pl.... nns HQ;
4. 3onnsiii npedukc 8p2.... s BR;
5

TexHonornueckuii mpedukc no ymonyanuro 1#

HQ-1#sh running-config | s gatekeeper
gatekeeper

zone local HQ class.itcloud

zone local BR class.itcloud

zone prefix HQ 811....

zone prefix BR 812...

gw-type-prefix 1#* default-technology
no shutdown

2. IlpoepspTe cocTrosiHue gatekeeper.

HQO-1#sh gatekeeper status
Gatekeeper State: UP

Load Balancing: DISABLED

Flow Control: DISABLED

License Status: AVAILABLE

Zone Name: HO

Zone Name: BR

Accounting: DISABLED

Endpoint Throttling: DISABLED

Security: DISABLED

Maximum Remote Bandwidth: unlimited
Current Remote Bandwidth: 0 kbps

Current Remote Bandwidth (w/ Alt GKs): 0 kbps
Hunt Scheme: Random

3. IIpoBepbTe COCTOSTHUE 30H.

HQ-1l#show gatekeeper zone status
GATEKEEPER ZONES

GK name Domain Name RAS Address PORT FLAGS

HQ class.itcloud 10.1.1.1 1719 LS
QO0S ATTRIBUTES
DSCP Option : default
BANDWIDTH INFORMATION (kbps)
Maximum total bandwidth : unlimited
Current total bandwidth : 0.0
Maximum interzone bandwidth : unlimited
Current interzone bandwidth : 0.0
Maximum session bandwidth : unlimited
SUBNET ATTRIBUTES
All Other Subnets : (Enabled)
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PROXY USAGE CONFIGURATION
Inbound Calls from all other =zones
to terminals in local zone HQ : use proxy
to gateways in local zone HQ : do not use proxy
to MCUs in local zone HQ : do not use proxy
Outbound Calls to all other zones
from terminals in local zone HQ : use proxy

from gateways in local zone HQ : do not use proxy
from MCUs in local zone HQ : do not use proxy
BR class.itcloud 10.1.1.1 1719 LS

Q0S ATTRIBUTES
DSCP Option : default
BANDWIDTH INFORMATION (kbps)
Maximum total bandwidth : unlimited
Current total bandwidth : 0.0
Maximum interzone bandwidth : unlimited
Current interzone bandwidth : 0.0
Maximum session bandwidth : unlimited
SUBNET ATTRIBUTES
All Other Subnets : (Enabled)
PROXY USAGE CONFIGURATION
Inbound Calls from all other zones
to terminals in local zone BR : use proxy

to gateways in local zone BR : do not use proxy

to MCUs in local zone BR : do not use proxy
Outbound Calls to all other zones

from terminals in local zone BR : use proxy

from gateways in local zone BR : do not use proxy

from MCUs in local zone BR : do not use proxy

3.2 Hacrpoiika HUII030B

1. Ha HQ mapmpyTtuzarope HacTpoiTe perucrpanuto nuito3a B 30He HQ ¢ TexHonornyeckum
npeduxcom 1#.

HO-1#sh run | s "“interface Loopback0|gateway
interface Loopback0

ip address 10.1.1.1 255.255.255.255
h323-gateway voip interface

h323-gateway voip id HQ ipaddr 10.1.1.1 1719
h323-gateway voip h323-id HQ-1

h323-gateway voip tech-prefix 1#
h323-gateway voip bind srcaddr 10.1.1.1
gateway

timer receive-rtp 1200

2. Tak xe 3apeructpupyiite BR mumro3 B 30ne BR.

interface Loopback0

ip address 10.1.1.2 255.255.255.0
h323-gateway voip interface

h323-gateway voip id BR ipaddr 10.1.1.1 1719
h323-gateway voip h323-id BR-1

h323-gateway voip tech-prefix 1#
h323-gateway voip bind srcaddr 10.1.1.2
gateway

timer receive-rtp 1200

3. Hactpoiite mapmpyTtuszanuio B dial-peer 812 na HQ uepe3 RAS.
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HQ-1 (config) #dial-peer voice 812
HQ-1 (config-dial-peer) #session target ras

4. Amnanornuyno Hactpoute nup 811 Ha BR.

BR-1 (config) #dial-peer voice 811
BR-1(config-dial-peer) #session target ras

5. TIpoBepbTe, YTO IITHO3bI 3aPETUCTPUPOBAINCH Ha gatekeeper.

HQ-1#sh gatekeeper endpoints
GATEKEEPER ENDPOINT REGISTRATION

CallSignalAddr Port RASSignalAddr Port Zone Name Type Flags
10.1.1.1 1720 10.1.1.1 50551 HQ VOIP-GW
E164-ID: 2002
E164-ID: 2000
E164-ID: 9999
H323-ID: HQ-1

Voice Capacity Max.= Avail.= Current.= 0

10.1.1.2 1720 10.1.1.2 64238 BR H323-GW
H323-ID: BR-1
Voice Capacity Max.= Avail.= Current.= 0

Total number of active registrations = 2

6. Ecnu Bbl yBHEIH 3aperucTpupoBanubie HoMepa E164, Ha nutto3ax 3anpeTure
PErUCTPALIUIO 3TUX HOMEPOB.

HQO-1 (config) #ephone-dn 2

HQO-1 (config-ephone-dn) #number 2002 no-reg both
HQ-1 (config-ephone-dn) #ephone-dn 3

HQ-1 (config-ephone-dn) #number 2000 no-reg both
HQ-1 (config-ephone-dn) #ephone-dn 5

HQ-1 (config-ephone-dn) #number 9999 no-reg both
HQ-1 (config—-ephone-dn) #end

HO-1#sh gatekeeper endpoints
GATEKEEPER ENDPOINT REGISTRATION

CallSignalAddr Port RASSignalAddr Port Zone Name Type Flags
10.1.1.1 1720 10.1.1.1 50551 HQ VOIP-GW
H323-ID: HQ-1
Voice Capacity Max.= Avail.= Current.= 0
10.1.1.2 1720 10.1.1.2 64238 BR H323-GW
H323-ID: BR-1
Voice Capacity Max.= Avail.= Current.= 0
Total number of active registrations = 2

7. Cpenaiite 380HOK ¢ HoMmepa 2001 Ha 8p23001. OTBEThTE Ha HETO U MPOBEPHTE COCTOSTHUE
3BOHKOB Ha gatekeeper.
HQ-1#show gatekeeper calls

Total number of active calls = 1.
GATEKEEPER CALL INFO

LocalCallID Age (secs) BW
2-3651 23 128 (Kbps)
Endpt(s): Alias E.164Addr
src EP: HQ-1 8112001
CallSignalAddr Port RASSignalAddr Port
10.1.1.1 1720 10.1.1.1 50551
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Endpt(s): Alias E.164Addr
dst EP: BR-1 8123001
CallSignalAddr Port RASSignalAddr Port
10.1.1.2 1720 10.1.1.2 64238

8. ITlocmoTpuTe COCTOSIHUE 30H M ONPEIEIUTE KaKas IUPUHA MTOJIOCHI POy CKaHUS
UCIIOJIb3YETCS JUUIs 3BOHKA.

HQ-1#show gatekeeper zone status | i1 class|bandwidth
HQ class.itcloud 10.1.1.1 1719 LS
Maximum total bandwidth : unlimited
Current total bandwidth : 128.0
Maximum interzone bandwidth : unlimited
Current interzone bandwidth : 128.0
Maximum session bandwidth : unlimited
BR class.itcloud 10.1.1.1 1719 LS
Maximum total bandwidth : unlimited
Current total bandwidth : 128.0
Maximum interzone bandwidth : unlimited
Current interzone bandwidth : 128.0
Maximum session bandwidth : unlimited

9. Pazpemute 128kb mis Mex30HHBIX 3BOHKOB Ji1s 30H HQ 1 BR.

HQ-1#sh run | i gatekeeper|bandwidth interzone
gatekeeper

bandwidth interzone zone HQ 128

bandwidth interzone zone BR 128

HO-1#show gatekeeper zone status | 1 class|bandwidth
HQ class.itcloud 10.1.1.1 1719 LS
Maximum total bandwidth : unlimited
Current total bandwidth : 128.0
Maximum interzone bandwidth : 128
Current interzone bandwidth : 128.0
Maximum session bandwidth : unlimited
BR class.itcloud 10.1.1.1 1719 LS
Maximum total bandwidth : unlimited
Current total bandwidth : 128.0
Maximum interzone bandwidth : 128
Current interzone bandwidth : 128.0
Maximum session bandwidth : unlimited

10. IIpoBepbTe, UTO TEMEPh IBA OAHOBPEMEHHBIX 3BoHKa Mexkay HQ u BR He npoxozsT.
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JIa0. padora 9. Hactpoiika QoS

1. IIpoBepka padoTnl Tesaedounun 6e3 QoS

1. Tlepen tem, kak Bbl HauHeTe BBIMOIHATH 1JAOOPATOPHYIO PAbOTY MOMPOCUTE MPEToaBaTes
OTrpaHUYUTh CKOPOCTh COEIMHEHUS C YCIOBHBIM MpoBaiiaepom 1o 1 Mo/c.

2. VYcranoBute Ha MamuHbl hq-phn u br-phns maker iperf3 (sa@hg-phns:~$ sudo apt
-y install iper£f3).B mpouecce ycTaHOBKM BbIOEpUTE aBTOMAaTUYECKUIN CTapT
ciyx0sl Iperf3.

HacTpoMka nakeTta

Hactpaueaerca iperf3 |

Choose this option if Iperf3 should start automatically as a daemon, now
and at boot time.

Start Iperf3 as a daemon automatically?

3. TIpoBepbTe KakOBa MPOITyCKHAsi CIOCOOHOCTH TyHHes Mexay HQ u BR. 3amycture iperf3
B 5 moTokoB Ha 30 CeKyHJ] C OTYETOM COCTOSAHMS Kaxkabie 10 ceKyHI.

sa@hg-phns:~$ iperf3 -P5 -t30 -110 -c 10.1.5.201
< .u>

[SUM] 0.00-30.01 sec 3.00 MBytes 838 Kbits/sec 1938 sender
[SUM] 0.00-30.02 sec 2.38 MBytes 664 Kbits/sec receiver

iperf Done.
4. MBpbI yBUAUM, 4TO CpEIHSS MPOMYCKHAs criocoOHOCTh He Oonee 1 M6/c.

5. Ha BR mapmpyTtu3zatope BKIIOUHUTE ip sla OTBETUHK.

BR-1#sh run | s ip sla
ip sla responder

6. Ha HQ mapmpyrtusarope co3maiite ipa sla mpo0y.
1. Twun — UDP jitter.
2. Hcrounuk — 10.1.1.1.
3. Haznauenne — 10.1.1.2.
4. ITopter — 32000.
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Konex — g711alaw.
Pazmep konexa — 160.

5
6.
7. KomuuectBo maketoB — 300.
8

[Tepuoanunocts — 30 cekyHA.

HQO-1#sh run | s ip sla

ip sla 1

udp-jitter 10.1.1.2 32000 source-ip 10.1.1.1 source-port 32000 codec g7llalaw
codec-numpackets 300 codec-size 160

frequency 30

ip sla schedule 1 life forever start-time now

7. TlpoBepbTe MpoBEphTE pe3ybTaT Mpoosl SLA 6e3 Harpy3Ku Ha TYHHEIIb.

HO-1#sh ip sla statistics 1
IPSLAs Latest Operation Statistics

IPSLA operation id: 1
Type of operation: udp-jitter
Latest RTT: 5 milliseconds
Latest operation start time: 16:01:34 EKB Thu Apr 9 2026
Latest operation return code: OK
RTT Values:
Number Of RTT: 300 RTT Min/Avg/Max: 4/5/21 milliseconds
Latency one-way time:
Number of Latency one-way Samples: 300
Source to Destination Latency one way Min/Avg/Max: 2/2/3 milliseconds
Destination to Source Latency one way Min/Avg/Max: 2/2/18 milliseconds
Jitter Time:
Number of SD Jitter Samples: 299
Number of DS Jitter Samples: 299
Source to Destination Jitter Min/Avg/Max: 0/1/1 milliseconds
Destination to Source Jitter Min/Avg/Max: 0/1/16 milliseconds
Packet Loss Values:
Loss Source to Destination: 0
Source to Destination Loss Periods Number: 0
Source to Destination Loss Period Length Min/Max: 0/0
Source to Destination Inter Loss Period Length Min/Max: 0/0
Loss Destination to Source: 0
Destination to Source Loss Periods Number: 0O
Destination to Source Loss Period Length Min/Max: 0/0
Destination to Source Inter Loss Period Length Min/Max: 0/0
Out Of Sequence: 0 Tail Drop: O
Packet Late Arrival: 0 Packet Skipped: 0
Voice Score Values:
Calculated Planning Impairment Factor (ICPIF): 1
MOS score: 4.34
Number of successes: 101
Number of failures: 0
Operation time to live: Forever

8. Co3paiiTe Harpy3Ky ¢ AByX CTOPOH 110 5 notokoB UDP, nponomkuTenbHOCTh
HEOTpaHWYEHHA C OTYeTaMu Kaxbie 30 ceKkyHI.

sa@hg-phns:~$ iperf3 -P5 -t0 -i30 -u -c 10.1.5.201

sa@br-phns:~$ iperf3 -P5 -t0 -130 -u -c 10.1.4.201
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9. Tlogoxautre MUHUMYM | MUHYTY U IPOBEPHTE KaKOM MOIYUMIICS pe3yiIbTaT MOCIEIHEN
poOs1 SLA.

HO-1#sh ip sla statistics 1
IPSLAs Latest Operation Statistics

IPSLA operation id: 1
Type of operation: udp-jitter
Latest RTT: 5 milliseconds
Latest operation start time: 15:50:34 EKB Thu Apr 9 2026
Latest operation return code: OK
RTT Values:
Number Of RTT: 278 RTT Min/Avg/Max: 4/5/11 milliseconds
Latency one-way time:
Number of Latency one-way Samples: 278
Source to Destination Latency one way Min/Avg/Max: 1/2/4 milliseconds
Destination to Source Latency one way Min/Avg/Max: 2/2/8 milliseconds
Jitter Time:
Number of SD Jitter Samples: 258
Number of DS Jitter Samples: 266
Source to Destination Jitter Min/Avg/Max: 0/1/2 milliseconds
Destination to Source Jitter Min/Avg/Max: 0/1/5 milliseconds
Packet Loss Values:
Loss Source to Destination: 10
Source to Destination Loss Periods Number: 15
Source to Destination Loss Period Length Min/Max: 1/2
Source to Destination Inter Loss Period Length Min/Max: 4/48
Loss Destination to Source: 11
Destination to Source Loss Periods Number: 11
Destination to Source Loss Period Length Min/Max: 1/1
Destination to Source Inter Loss Period Length Min/Max: 7/51
Out Of Sequence: 0 Tail Drop: 1
Packet Late Arrival: 0 Packet Skipped: 0
Voice Score Values:
Calculated Planning Impairment Factor (ICPIF): 21
MOS score: 3.68
Number of successes: 79
Number of failures: O
Operation time to live: Forever

2. Briawuenue QoS

1. ¥YcranoBute napamerp bandwidth pasasim 1000 Ha TyHHENe mexay HQ u BR, cormacuo
pesyibTaTam u3Mepenuid. st yckopenus coopa ctatuctuku usmenure load-interval va 30
CEKyHJ (BMECTO 5 MMHYT 10 YMOJIYAHHUIO).

BR-1 (config) #int tul

BR-1 (config-if) #bandwidth 1000
BR-1 (config-if) #load-interval 30

HQ-1 (config) #int tu0
HO-1 (config-if) #bandwidth 1000
HO-1 (config-if)#load-interval 30

2. IlockonpKy Ha TYHHEIBHBIX HHTEp(DEHCH He oaepkuBatoT Auto QoS, mocTonbpKy
MPUAETCS HACTPOUTH napameTpbl Q0S B pyUyHOM peKUME.

3. Coznaiite nBa ACL: IPSLA u SLACONTROL, koTopsie MbI OyZieM UCTIOJIb30BATh JJIs
uneHtudukanuu Tpaduka [P SLA.
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HQ-1#sh run | s access-1list.*SLA
ip access-list extended IPSLA

permit
permit

udp host 10.1.1.1 eqg 32000 host 10.1.1.2 eqg 32000
udp host 10.1.1.2 eq 32000 host 10.1.1.1 eqg 32000

ip access-list extended SLACONTROL

permit
permit

udp host 10.1.1.1 host 10.1.1.2 eq 1967
udp host 10.1.1.2 eq 1967 host 10.1.1.1

4. CospmaiiTe KJIacc C Ha3BaHUEM VOIp-TItp:

1.
2.
3.

HQ-14#sh

Jloruka — match-any.
CooTtBeTcTBYET MPOTOKOITY — rtp audio.
CootBerctByer ACL - IPSLA.

run | s class-map.*voip-rtp

class-map match-any voip-rtp
match protocol rtp audio
match access-group name IPSLA

5. Cospaiite Ki1acc ¢ Ha3BaHUEM Voip-signal:

1. Jlormka — match-any.

2. CooTtBeTcTBYeT npoTokoiaaMm — sip u h323.

3. CootBerctByeT ACL - SLACONTROL.
HQ-1#sh run | s class-map.*voip-signal

class-map match-any voip-signal
match protocol sip

match protocol h323

match access—-group name SLACONTROL

6. Coznaiite monmutuky QoS ¢ HazBaHWeEM intersite-queues, KOTopasi:

1.
2.
3.

HQ-14#sh

[Tpuopuresupyer VOIP Tpaduk moctaTouHblil 11 2 3BOHKOB ¢ KoJiekaMu B 64 KO/c.
[apanTupyer Munumym 50 k6/c IS CUTHATTM3AIINN.

Co crpaBeyTMBO# OYepeIbI0 U CIIydailHbIMH BeIOpocamu B class-default.

run | s policy-map inter

policy-map intersite-queues
class voip-rtp
priority 200
class voip-signal
bandwidth 50
class class-default
fair-queue
random-detect

7. Cosznarite mosmtuky QoS ¢ Ha3BaHueM shape-intersite.

1.
2.
3.

Cocrout u ogHoro kiaacca — class-default.
CraaxuBaeT CpeIHIOI0 CKOpOCTh 10 1MO6/c.

[TpuMeHsieT BIOKEHHYIO MOJIMTUKY IS YIIpaBJIEHHs ouepeasiMi — intersite-queues.

HQ-1#sh run | s policy-map shape
policy-map shape-intersite
class class-default
shape average 1000000
service-policy intersite-queues
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8. IlpumeHHTEe MONUTUKY HA TYHHEIbHBIN HHTEPDETC.

HQ-1 (config-pmap) #int tu0
HQO-1 (config-if) #service-policy out shape-intersite
9. Cxomwmpyiite HacTpoiiky ACL, class-map, policy-map u service-policy nHa BR.

BR-1#sh run | s access-list.*SLA|class-map|policy-map|Tunnell
class-map match-any voip-signal
match protocol sip
match protocol h323
match access-group name SLACONTROL
class-map match-any voip-rtp
match protocol rtp audio
match access-group name IPSLA
policy-map intersite-queues
class voip-rtp
priority 200
class voip-signal
bandwidth 50
class class-default
fair-queue
policy-map shape-intersite
class class-default
shape average 1000000
service-policy intersite-queues
interface TunnelO
description Tunnel to HQ-1
bandwidth 1000
ip address 10.1.0.2 255.255.255.252
tunnel source 172.17.12.101
tunnel destination 172.17.11.101
service-policy output shape-intersite
ip access-list extended IPSLA
permit udp host 10.1.1.1 eq 32000 host 10.1.1.2 eg 32000
permit udp host 10.1.1.2 eqg 32000 host 10.1.1.1 eq 32000
ip access-list extended SLACONTROL
permit udp host 10.1.1.1 host 10.1.1.2 eqg 1967
permit udp host 10.1.1.2 eq 1967 host 10.1.1.1

10. TTogoxkauTe HECKOIBKO MUHYT, IS HAKOIUICHUS CTATUCTHKH, U IPOBEPHTE PE3yIbTAT
paboTHI IOJIUTUKH.

11. Caenaiite 380HOK ¢ 2001 Ha 823001 ocTaBpTE 3BOHOK MMHUMYM Ha | MUHYTY 1
IIOCMOTPUTE CTATUCTHUKY.

HQO-1#sh policy-map interface
TunnelO

Service-policy output: shape-intersite

Class-map: class-default (match-any)
2619215 packets, 3874069953 bytes
30 second offered rate 5529000 bps, drop rate 4587000 bps
Match: any
Queueing
queue limit 64 packets
(queue depth/total drops/no-buffer drops) 42/2115595/0
(pkts output/bytes output) 503620/711705065
shape (average) cir 1000000, bc 4000, be 4000
target shape rate 1000000
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Service-policy : intersite-queues
queue stats for all priority classes:

queue limit 64 packets
(queue depth/total drops/no-buffer drops) 0/0/0
(pkts output/bytes output) 36099/8260530

Class-map: voip-rtp (match-any)
36099 packets, 7755144 bytes
30 second offered rate 98000 bps, drop rate 0 bps
Match: protocol rtp audio
8513 packets, 1906912 bytes
30 second rate 89000 bps
Match: access-group name IPSLA
27586 packets, 5848232 bytes
30 second rate 10000 bps
Priority: 200 kbps, burst bytes 5000, b/w exceed drops: 0

Class-map: voip-signal (match-any)
293 packets, 30977 bytes
30 second offered rate 0 bps, drop rate 0 bps
Match: protocol sip
0 packets, 0 bytes
30 second rate 0 bps
Match: protocol h323
158 packets, 16937 bytes
30 second rate 0 bps
Match: access—-group name SLACONTROL
135 packets, 14040 bytes
30 second rate 0 bps
Queueing
queue limit 64 packets
(queue depth/total drops/no-buffer drops) 0/0/0
(pkts output/bytes output) 293/35079
bandwidth 50 kbps

Class-map: class-default (match-any)

2582823 packets, 3866283832 bytes

30 second offered rate 5430000 bps, drop rate 4587000 bps

Match: any

Queueing

queue limit 64 packets

(queue depth/total drops/no-buffer drops/flowdrops)
41/2115595/0/1277551

(pkts output/bytes output) 467228/703409456

Fair-queue: per-flow queue limit 16

Exp-weight-constant: 9 (1/512)

<.oo>

HQO-1#sh ip sla statistics 1
IPSLAs Latest Operation Statistics

IPSLA operation id: 1
Type of operation: udp-jitter
Latest RTT: 9 milliseconds
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Latest operation start time: 18:23:34 EKB Thu Apr 9 2026
Latest operation return code: OK
RTT Values:
Number Of RTT: 299 RTT Min/Avg/Max: 7/9/69 milliseconds
Latency one-way time:
Number of Latency one-way Samples: 299
Source to Destination Latency one way Min/Avg/Max: 3/4/65 milliseconds
Destination to Source Latency one way Min/Avg/Max: 3/5/21 milliseconds
Jitter Time:
Number of SD Jitter Samples: 297
Number of DS Jitter Samples: 298
Source to Destination Jitter Min/Avg/Max: 0/2/61 milliseconds
Destination to Source Jitter Min/Avg/Max: 0/2/15 milliseconds
Packet Loss Values:
Loss Source to Destination: 1
Source to Destination Loss Periods Number: 1
Source to Destination Loss Period Length Min/Max: 1/1
Source to Destination Inter Loss Period Length Min/Max: 9/290
Loss Destination to Source: 0
Destination to Source Loss Periods Number: 0
Destination to Source Loss Period Length Min/Max: 0/0
Destination to Source Inter Loss Period Length Min/Max: 0/0
Out Of Sequence: 0 Tail Drop: O
Packet Late Arrival: 0 Packet Skipped: O
Voice Score Values:
Calculated Planning Impairment Factor (ICPIF): 1
MOS score: 4.34
Number of successes: 26
Number of failures: O
Operation time to live: Forever

Bruouenue QoS cywecmeenno ynyuuuno oyeHky kayecmea 0is BpUuopumemno20 mpagura 3a cuem
Henpuopumemnozo

3. Jlopaborka moautuk QoS

1. Co3maHHasg HaMu NOJUTHKA yiayulinaer npoxoxaenue VOIP tpadpuka yepes BITH
COEJIMHEHUE, HO UMEIOTCS U HEKOTOpbIE MPOOIEMBI C TPEATIOKEHHBIM PEILICHUEM:

1. Yepes tynHens paboraer npotokon mapuipytusanuu EIGRP, Ho Mbl He rapanTupoBanu
IIPOXO0KJICHHUE €r0 IMAKETOB, I03TOMY BO3MOXHBI pa3phIBbl cBsi3u Mexay HQ u BR npu
CUJIBHBIX IIEpErpy3Kax.
HO-1#
Apr 10 06:00:55.279: %DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.0.2
(Tunnel0) is down: holding time expired
Apr 10 06:00:55.563: %DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.0.2
(TunnelO) is up: new adjacency
HO-1#
Apr 10 06:00:59.335: $DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.0.2
(TunnelO) is down: Interface PEER-TERMINATION received
HO-1#
Apr 10 06:02:03.206: $DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.0.2
(Tunnel0) 1is up: new adjacency
2. ITlomutuka yunthiBaeT Tosibko uHTEepdeiic Tunnel 0, Ho momumo BITH tpaduka ects u
npyroii Hanpumep B MuTepHert. [la y Hac apyroro Tpaduka noka He ObU10, HO OH
00s13aTeIbHO OYET B peaJbHbIX YCIOBHSIX.
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3. Ecmu nonabironats pe3ynbTar, TO YBUIUM YTO JIaXK€E B TAKUX «CTEPUIBHBIX)» YCIOBHIX

MUMEIOTCS AMHU30/InYecKue npomananus naketos B SLA npoOax. Eciu caenats 3BOHOK U
MOCMOTPETh NOTOM €TI0 CTATUCTUKY, UTO BbI TAKIKE 6y,£[eTe BUJCTH MPOIIAXKY IMAKECTOB B
RTP noroxkax. [Ipu 3Tom kiacc voip-rtp mokassiBaeT 0 B BHIOPOIIIEHHBIX MTaKeTaxX.

B caiire BR untepdeiic fa0/1 ncnonssyercs e Toasko 1t BITH, Ho u ans SIP cBsizu ¢

TeneOHHBIM MPOBANUIEPOM. A B TAaHHBI MOMEHT 3TO HUKAK HE YUYHUTHIBAETCSI.

2. Pemenue npoGiemsr 1:

1. Co3pmaiiTe HOBBIN KJIacc C UMEHEM routing
1. Jlormka — match-any.

2. CoOTBETCTBYET MPOTOKOIY — €igrp.

HQ-1 (config-cmap) #do sh run | s any routing
class-map match-any routing
match protocol eigrp

2. JloGaBbTe CO3MaHHBIN Kiacc B MOJIMTUKY intersite-queues ¢ rapantueii B 100k0/c.

HO-1#sh running-config policy-map intersite-queues
Building configuration...

Current configuration : 184 bytes

!

policy-map intersite-queues
class voip-rtp
priority 200
class voip-signal
bandwidth 50
class routing
bandwidth 100
class class-default
fair-queue
random-detect

end

3. Opno3nayHoro pemieHus mpodiaem 2, 3 u 4 vet. [loromy-To nepegady tpaduka uepes

WHTepHEeT BBl HE MOXKETE KOHTPOJIMPOBATh. JIydIlIiM BapHaHTOM, HaBepHOE, Oy1eT
3aKJIFOUYEHHUE JOrOBOpa C CEpBUC MpoBanaepom Ha yciryry L2-vpn wim L3-vpn ¢
MPEIOCTaBICHUEM TapaHTHi TPOXOXKACHUS Tpaduka. Kak B 3TOM ciydae HacTpauBaTh
IIOJIMTUKN 6YI[€T 3aBHUCETH OT UCIIOJB3YEMOI'O PCIICHM.

C yuetom Bo3MoxkHOro MHTepHET Tpaduka, nomumo TyHHens mexxay HQ u BR,
JKeNaTeIbHO YMEHBIINUTh CKOPOCTh Mepeauu B MONUTHKE shape-intersite, HarpuMep 10
500k6/c. KonkperHyto nudpy Hy>KHO ToA0HMpaTh UCXOS U3 PEIIAeMBIX 3a/1a4d U
IIPUOPUTETOB OPTaHU3ALNH.
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