QoS (7 FT0X>F7—>3a>, NF714v0 >
I—E>Y, LLQIPRTP 7’54 A VT4 ) K&
1 2 = VoIP over Frame Relay
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7220 X057—=23a> QX R

2L—LVL— /AR —TIAADIX R
BRI O B RE

show XY~ R & debug OX > RO H B4

BS:E B,

B=

CORF 21X NTIE, Quality of Service ( QoS ) Z{E L %= Voice over IP ( VoIP ) over Frame
Relay XY R —VDREHZBNLTVET, cORFIXINIE, BEDORE. BRETHA
RSA2, BERMBRIE N TN 1—FT 420 0FECODVTOEMNEESBRN BEHE
nTLET,

CORFIXVRNOREHTRE, 7L—LJVL— KXY NIT—TJLERENE2EORARAI)—
SEFEALTVET, LEL, BEEXNRBIL—FREEEOEMICEETEERT. BE. R4 A IL—
SiE LAN EFEHICKY), WAN CEHRE A TVBMOIL—RIZERELET. R4 R IIL—2H7



L—LUL— Y NT—JICEEEHREATVEVEEE. CORFIXDNOREHICTEH
TWBIANTO WAN BEDREIN> RZ, RA A IN—2TEFE< WAN CEHREZATWVWDI
—RICRETIHEN HBIRICEELTLLEZL,

BIRSR M
B4

CORFIXNIBEDEHEHYEEA,

FRTAIR—F> b

CORFIXVRNOERE. ROVIKRIITEN—RIITON-2IVICETVTVET,

. Cisco I0S®Y 7 NI T 7 ') 1) —RA12.2.6a(Enterprise Plus) A" #f& 9 % Cisco 3640)L— X
. CiscolOS V7 R T 1)1)—2A 12.2.6a ( Enterprise Plus ) A"#&@ L T\ % Cisco 2621 JL
— X
. 7L —A"') L— Permanent Virtual Circuit ( PVC; #8F % EE#E#t ) £® Low Latency
Queueing ( LLQ; IKBEF 1 —a4 > ) ( CO#EEF CiscolOS Y7 DT F7 VI—A
121.2)T TEAEhELE)
- CiscolOS Y7 RIJITF7 V=R 1207)T TEAET 7L —LALUL— IP Realtime
Transport Protocol ( RTP ) 7’24 A5«
. CiscolOS VY7 ko7 V1)—X12.04)T TEAE Iz Frame Relay Forum ( FRF; 7L —
LIDL—TF3—=FL) 12750 X7—>3>
- 12.05T KW EFHLW CiscolOS V7 R IT T U —ATIE. compressed RTP ( cRTP; E
MRTP) ONTA—X VAN RBICHEENTVET,
CORFIXVNOERE. FEOFRRELHZTNAARACETVWTEREhELEZ, COR
FAIXKNTERATEIINTOTNAARG, FIA(F7 4D ) REVREASEBLTVERT
o WROXY ND—IUNEBRBRTHSEEICE. EOKRSBIANRIZDOVTE, TOEBEMN
FECODVTHEICERLU THEBENfHVET,

RECE

RFIXDRREOFME, RO TIANTAYVTAOREE 2ZRLTEEL,

VolIP over Frame Relay ® QoS §&&tHAL RS54 >

BFBEEMBEEBEHIZE. XRO2 DOEXANBEEHNI HVYET,

CBRPMDIVRY T REHED Y ZO5E (EELE )
DD UOFEREHOREL & BEYREHE
LRDEHZBLETICE, ROBARFAVICRVET,

HRAARA RS TAVIDEODTELEBERE (LLQ. BV, IPRTP 754 AT 1)

. Z 5 @ Frame Relay Traffic Shaping (FRTS: ZL—AVL— K5 T749v 0 11— )
-FRFA2 759X F—=23>

. T IR O HIE
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BEERZ 74V 00RLBE(LLQELERZ IPRTP 754 A VT 1)

RAARTZTAV VI REBBEERERETDIHELCKK, TR 2BENHYKRT,

- IPRTP 7’4 )7 4 ( Priority Queue / Weighted Fair Queuing ( PQIWFQ; 7’54 ZFJ T 4
F1-/EHAFTEHFNFI—A2T ) EEFHEND )

. LLQ ( PQ/ Class Based Weighted Fair Queuing ( PQ/CBWFQ; PQ/Y 5 AR —RAE & {1115
Et¥1—a2T ) EHEND)

IPRTP 7’24 XV T4

7L—ALUL—IPRTP 7’ZA4F )T 1 Tlk, 4$EDEIFH D User Datagram Protocol ( UDP; 11—
HF—RISAZ7ORIL)BER—NCEITSZD RIPANTY N 70—0HIC, 7L—AUL
— PVC LIZ5E#£ Priority Queue (PQ; 7’24 FUT 4 £F1— ) AMEREhFET, ERICEAE
BDR—PMBEBEIR FNARFERFR TS —NIIAOBTENICZOAS I —rENETH,
Cisco VoIP # @I XTRE L UDP R— NEIF ( 16384 ~ 32767 ) ZFIALFT., IL—X&
VoIP RS 7490 %RBIDE, TORSTAVIERLPQILANE T, PQAZDOEREI.
EENZ WFQIZESIWT, ttF 1 —HNuBEhhET, IPRTPTSA4 A UT1k, 1 >0%2—7
IAATEENRELBVRYTITATIZREY)ERA, RORF IPRTP 7’54 F T4 D
BEMHHEAZERLTVET,

- Router Exhaustive
Voice w .
(Highest) M.,EiE \ Queuing
Data (High, I v
Data (Medium, | N e oo S
e.g. IP Prec: 2} El Hnﬂlg T 7 Circuit
Data (Low, e.g.
IP Prec: 0) ' L

Obsoletes/Replaces the use of IP RTP Reserve

X IPRTP7SAFVTF4 TR, F7FI)IMF1—(WFQ)ICERATREATHIEN HDIFSIC
PQEN—ARNTEET, EEL, /1 VF3—T I/ ATHEENBELTVEREEEF. PQODRAEIC
XU TEBBERVS DINTHONET,

LLQ

LLQ Ik CBWFQ IC5E% PQ Z 1R I HHET T, LLQ ZEATZDE. VT A LARILO CBWFQ
RICTEE PQ A" 1 2EHENET, LLQ TR, (PQRICHD ) BEICHEET AP TVWT—2H
RAICHY) HEh, EEENET, LLQREZBALZ VoIP TR, BFERZ 71V I %2 PQ
ICANSNIhZET,

PQRIEFNF 1 —HFFTEBFARICHESBEVRSICRII DV TENET, PQERETHEEICE
. TOPQ THEATEDIHHIBEBORKIERZ Kbps TIRELEF T, /1 32 —T7 I/ ATRENRE
I3E, BREAN priority IV RTHREE Nz Kbps EICIET B ET PQ DAEBEFEKETSNET,
THOPQAFEBARRERDUROAINDTSAA) T4 JI—7THECEEEZRLRET S -
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OIC, RELVEFHRZEBLENZ 71V JREEENET,

X:7L—LVL—0OLLQTWK., F1—EFPVCZEICEEENET, BPVCIF 12O PQ &,
BREENEHROBHFLLFI—2HBATVET,

VolP KIEN  Router

annkbk

sNA FIE —&

!
DataFIEI EIEY”

¥

Layer 3 Glueuing Subsystem Layer 2 Qlueuing Subsystem

Low Latency Queuing Link Fragmentation &
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PQ VYoice
PQ Video
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Class =Y  CBWFQ Fragment out
Default

COFEFIPRIP7ZA AT AR EEMTIAN, KYRBBHHEN TETT, £E5507
FEEBRTBNE, EBORY RT—ITORS T4V I NE—2DE@YODZ—RICETEERT

o

LLQ & IPRTP 7”ZA4F VT4

RDREFLLQE IPRTP 7’ SAA VT ADEBREVETLEDLEENT, ENDLSIBBEEICETNTE
hoBFEEFERAITNARELVWAZRTHA RSAERYET,

LLQ IPRTP 7S A VT4

RICBIZERAA |[RICBIZRAMANT 719 0%
NS71v0%RE |BRE.

o - RTP/UDP 7;R— N &
TIOEA VAR : 16384-32767
o HEXIE, FR: RENEE, EF:
UDP 7R— N# . Real Time Control

B, RAKN 7R Protocol (RTCP ) hZ 7 14 ¥
LA, IPAYAH I (VolP > TF+V>2T ) &,

—® ToS 7 1 WFQ ¥#1—TaBEhd, X
— )R (IP :RTPZ’OMNJJLIERTCPZ fE
precedence X ALUTRTPNT Y NOEE%E
Differentiated HELET, RTPAR— KNE1E
Services Code BEFERALEITH., RTCPR—

Point ( DSCP; N(E16384 ~ 32767 DEED
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B A B LRIETD LR TEEEA
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RETBHILET
. VolP ¥4+
U IREFH
BEDMD N
74v %
BERILTES

KGR « A,

BHARZA>

L EB550FEZBRTBINE,. EBEOXRY ND—F
TORZ 714V NE—2 T ORENBEZ—X
CEJ3ZEFET,

CHRAARTTAVIICREBEEEZRBETILE
oY, HORNZ T4V I 12047 (TF—2
) ELTHYRS CENTEDHE, TOXY KD
— D ICRFRRENBHME IPRTP 7’SA4F) T4 5[
WTWVWET,

- UDP R—KUADERECESTVTEENT 714V Y
ICEBEBEMNERELRISELTVWSRHE, LAl
. Differentiated Services ( DiffServ ) Per Hop
Behavior (PHB ) & LLQ A"® V) £,
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FHE D FRTS

FRTSICERY RD—T RS 74V VDBRBOEERICRIUDNTX—ZAHYET, FRTS &,
FRG A NAOERERET ST U4 M OBEREREZEALLETL—LVL—FYRND—D
RORRNILERY VEBHELET, L—NEFEZRETD L. FRY A KD Virtual Circuit ( VC;
RIEER ) A SEBENBT—ROEEREZHRTEERT,

CCTR. FRTSICHETZAREICODVTHALTVLET,

. Committed Information Rate ( CIR; BBEHE&#HL —b ) : 7L—AUL— 7O/NA4 X —HFREE
IT57—REEL—K (bps). CREF7L—ALAUL—H—ERXR 7ONAA—IC&>TE&
Een, I—HFIN—FLTRELET, F: R—NAE—TIAAOT VAL —K K
CREWEFSWVWHEEN BV ET, <DL —KIE, Committed Rate Measurement
Interval ( Tc ; SEL — NBIE[ER ) ORBTEELEhET,

. Committed Burst ( Bc; BBE/S—ARKN ) : 7L—AUL— XY KNT—9H Tc DEICEET S
BERXDFEEEY M. Tc=Bc/CIR,

- Excess Burst ( Be; @il8/\—ABM ) : 7JL—LVL— A4 Y FH Tc LT CIR ZBiBL T
EEZHABDBRROIREE Y M.

. Committed Rate Measurement Interval ( Tc; BBEL — NRIZEMPE ) : Bc ¥ (Bec+
Be)E'Y NAEGEE hBEEREME, Tclk, Tc=Bc/CIRELTEHEEINE T, TclElE.
Cisco)l— 2 TREEBREENELEA., COER, BcfEE CIREZERET S EHBNICETE
ENET, TcHN125 SR EBADCEREHYEEA,

- Backwards Explicit Congestion Notification ( BECN; ¥ 5 R B RNEEED ) : XY KD —7
NDEEERT, 7L—LUVL—AYRZ—RHOEY R, 7L—LUL— AA Y FiEEZKRH
IT2E, BREXI—F2BAEFOTL—ALICBECNEY NERELT, BEL—NETHF2&LS
CIL—RIZERLETD,

BENTZ7A4YUDFRTS OBER., F—F RZT7AVIDKRERRETDNT 74V >
—EVUVORELRFERBYET, RAABREAD FRTS 28 ETHE, F—RZ NF 74O N
FX—REDBETRAENMTONE T, ChSOFROFMGE. CORFIXIRD "TZ7F5TX>
T—>32 (FRF.12) 1 923> zZRLTLKEEV,

7259 X>57—>3> (FRF.12)

RAAT—EREICHBTEDRELRER. RAABEE)VBEOKBOXEEZZTPIVNT T 1

YOTELUD, —ARADIVRY-—TIVROFRAREEZHBIZD_ETT, RESEFmEZS
BICF, COBEN0mMsKATHIBENHYERT, COEENERZRHDF. 1F—7I
AATOIITIIALBETT, COERKI0IURICRKREL., 202 UM ZBABVIEZHRELE
T, DUTFAE—230F4LAER, EVYREBAVEZ—T I/ ALIIEBIBETDECEIC
AABDEETT,

Serialization Delay = frame size (bits) / link bandwidth (bps)

FERE, 1500 X1 RONT Y RFIL—2H S 56 Kbps DEIFRICEHE D 2HICEF 214 2 1)

BMHADYVET, 1500 NA RDEVTILRA L T—2NTY NFEBENTVWRHZE, UTILZR

AL(RAR)TF—ENTYRNE, TOREBTF—XNTY M EEEhDETF1—aA2 T
NTVERT, COBER, SERNZT7AYITRABTEETEA. EVTILEAL T—E NTY
KRR PEVWTL—LEZGEEATVAE, UPLEZAL(RAR)TF—R TL—LZZTIhS
DREENEZNTY NOBICEHIAL (A2 —1)—T )N TEET, COFEEFERATH

E. UTPINBRALRAARNT T4V OICBENCEBENSIERCEND B, RAATL—

LEF—R TL—LOBAAZERE)VICOBTEETDENAREERNET,



- Bafora &

.'fr—-'* o

T ]|

‘__‘_‘———-___ 214-ms serlalization delay _—F

for 1500-byte frame al 56 kbps
— ] Aftar e

.' i ¥ —'I :l ..-"--'I
| | | “olce | |

720X 7—=232 I 2VTOFME,. "RARAQOTIL—L VL= 750X F7=3>, %
ZRLTEEL,

SOHI

X BRAON—TT1ERET68 kbps) W HBHEIE., 75X T—2a v BERMEH Y EEA
o ULAL, TRTE QS ANZAL(ZDT—ATRIPRTP 7’4 F)F 4 EzF LLQ) F 44
ETY, N— 7T EEREFALYESELERETIE, HREEID D UTIGEE (EHEBE

) DEE (102U, RABRE20IVR)RATRAANTY RE2F1—ICHLANTSZDICT
PRFEHBEBNMNMEHEAET, 7L T10HEE., PRTPAYR—Z2FEMHL CHEIEEZENTS
CRTP £ #4EH V) EFtE A,

i 50 0 O Hll 5
cRTP

RFEC 2508 (CE D&, IP/UDP/RTP N Y M AY A —I& cRTP BEEICK V) 40 N1 hA S 2 84
RELFEANANCEBENET T, ChiZLY, TEZSFHEBEBOERAIEBRENET, ChiFR
YTINARY TERERNTT, TOLOH, N7 AT aVHFBREEATVEVEERE. VY
T DOMRT cRTP ZRET B LB HW KT,

X BB EEFMmEZRRIDLEOICCRTPRLESH Y EFEB A, L_#’L(.i'ﬂ?ii‘illﬁd)ﬁﬁig’iéﬂ;ﬁ?é
FODHEET T, cRTP k. MORBEANITNTHELEIATVT, BEEFRENRFBHBEICHREL
TLEEV, 25TF%&, cRTPOREEZYIVBET CEANTREICEDDT, |\77)|//1_T‘f
VOICETRIREERMBTERY,

IL—320O CPU ERRZERIDIVEN HDYVET, FRARN75% Z2EBAHEIE cRTP ZEXHIC
LTLEEV, EREENBELIBEE. CRTP ICLBFHIBOEHNEL ) E CPUANDERHRIRE
ICBBDENBHYET, L—20 CPUFAERNIGVEEEZKRE, 768Kbps &V EEKED) T
Tl cCRTP 2RI R #HRBVELET,

X BEFEVEES. JL—AVL—AOCRTPEATOMBON 7 EIL{LTHEENELE, ¥
Dz, cRTP & 7L —A"Y L —0 Internet Engineering Task Force ( IETF ) B7 )Lt FX Tk
BELERA. &E. IETF A7 EIELERXTRIPAY A —EMETBEIIC TS FRF.20 A ZE%4L
ENELE, EEL. COXBORKEHRBSR (2002E5 8 ) Tk, YATIL—2EFRF.20 %
-U-/-.R_ I\brb\ﬁﬁ/bo

A, TEBUTILEALEETORN Ny Z2BLTLSEE,

A—H/F3—4 (dA—FTv ¥ ) 0iER
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VolP O—J)L LY 4 Tl, BEY N L—ROO—FYUEFERALTLKEE VY, VoIP A VILET
DF7 AN I—FY ik G.729 (8 Kbps ) TTFo

A TFATILN—VZERRBODTIMAE, B, SEY NL—MOFFI—FTY U (GCTMRE
) EEATABARIRIEERENETH., BEY RL—ROI—F Y5 (G.729%G.723.1) &
BEENZ—VICRULTRELCCRE{LEh, EfEhET, TOLO, COF77O0—F £
9 % & Interactive Voice Response ( IVR; RERABTEFEHNE ) ZATANOT 7 AKICEE
NFELUDETNNHYET, dimfrelay AN REFEA TS E, DTMF OFHDOBBEN FHE 1
F£¥9, DIMF h—2R@T7IORATNY RTEEEND D, HHLENERSA A ARNI—LNLSH]
VEtEhTEEETNET, BREYRL—MOO—FY D (G729, G.723) #FEAL TV EHEEEF
. VOIP A VILET T dtmfrelay IX > RZHMICL T EE L,

Voice Activity Detection ( VAD; R1 A POT1ET 1Bl ) OFXML

EBENBZLEICE. 35 ~50% DEZHONEENTVET, VAD 2FHT2E. EFEFICNT
Y NOREEFNFENET, VolP DFEIBZETE TS EE &, VAD IC&K 2 THIEIEA 35 % Hi
WENDEDERELTLEET VL, VOIPA A VILET7Z TE VAD AT 7 A N TRESNTVE
g,

AIE

COEVIVTR, CORFIANTHAITIHREZRETDLOICLEZTBRERMLT
WEd,

E:CONBTERAENATVWAIOY ROFMEFAXS(CE, "Command Lookup ¥V —JIL, &4
ALTLEE W (BRBRI1I—F D& ),

LLQ
LLQ ZFRET B ICIE,. ROFIEIZCRHRVET,

1.VOIP RS 74V ORDIVSAIYVTR#ERL, REEXREZTEBLET, COEEETSIC
. RO REFALET,

maui-voip-sj (config) #class-map ?
WORD class-map name
match-all Logical-AND all matching statements under this classmap
match-any Logical-OR all matching statements under this classmap
maui-voip-sj (config) #class-map match-all voice-traffic
! -—— Choose a descriptive class_name. maui-voip-sj (config-cmap) #match ?

access-group Access group
any Any packets
class-map Class map
cos IEEE 802.1Q/ISL class of service/user priority values
destination-address Destination address
input-interface Select an input interface to match
ip IP specific values
mpls Multi Protocol Label Switching specific values
not Negate this match result
protocol Protocol
gos-group Qos-group
source-address Source address
!-—— In this example the access-group matching !--- option is used for its flexibility (it

uses an access-1ist). maui-voip-sj(config-cmap) #fmatch access-group ?
<1-2699> Access list index



name Named Access List
mauil-voip-sj (config-cmap) #match access-group 102

!-—-- Create the access-1list to match the class-map access-group: maui-voip-

sj (config) #access-1list 102 permit udp any any range 16384 32767

!--- The safest and easiest way 1s to match with UDP port range 16384-32767. !--- This is
the port range Cisco IOS H.323 products utilize to transmit !--- VoIP packets.

match access-group AN RTRAA RNF T4V IOZBETBICE. ROTIOEAVAL
EFEALET,

access-list 102 permit udp any any precedence critical

!-—— This list filters traffic based on the IP packet TOS: Precedence field. !--- Note:
Ensure that the other non-voice traffic does not use the !--- same precedence value.
access-list 102 permit udp any any dscp ef

I-—— In order for this list to work, ensure that VoIP packets are tagged !--- with the dscp
ef code before they exit on the LLQ WAN interface. !--- For more information on DSCP, refer
to !--- Implementing Quality of Service Policies with DSCP. !--- Note: If endpoints are not
trusted on their packet marking, !--- mark incoming traffic by applying an inbound service
policy on an !--- inbound interface. This procedure is out of the scope !--- of this
document. access-1list 102 permit udp host 192.10.1.1 host 192.20.1.1

!--- This access-1list can be used in cases where the VoIP !--- devices cannot do precedence
or DSCP marking and you !--- cannot determine the VoIP UDP port range.

access-group AN ROKDVYICEATERDMHORESEZZRICRLET, CiscolOS V7
ROITT7 U= 1212T BT, LLQEFICIPRTP 7754 F )T 1 BEENREET 1

TVWET, COMBETIE, REETNATVD UDP R—KNICESTWVWTTZA4AF VT4 9TAD
ABNBEENET, LEL. PQOROBHAR—RNETHFDEBEIADZEVSHIRIHYET

o

class-map voice
match ip rtp 16384 16383

RD2O20FER. REXKFARNT VoIP/XTY NCX—UAREENTVSR A, ZER
ELLQAEATOABFICIL—FTVoIP NTY R BEB LN —F 2 TEhBDEVSH
ROEETHEATERT,

class-map voice
match ip precedence 5

=/l =S

class-map voice
match ip dscp ef

3 :CiscolOSY 7 RIITT U —R1222TUETIE, VoIPA A YILETIE. LLQIEEDH]
CEBRTZETFIVINTY NERY—FIJTEES, CnlckY, LLQ A DSCP
d—REZBUTVOIPNT Y RORX—F T ERBEETDIEVD AT —F7ILBHFENT
BEICRRVYET, FIE. "QoS DEHD DSCP IC&D VoIPTF V) TEXTFAT DD

H, 2SBLTLSEETL,

Router (config-dial-peer) #ip gos dscp ?

NOIP2TFVVITRDIZFARIYTEZERL, REEXEEZERLET (F723a>), C
DEXZZTTIBICE., ROINY REZEALET,

class-map voice-signaling
match access-group 103


//www.cisco.com/en/US/tech/tk543/tk757/technologies_tech_note09186a00800949f2.shtml
//www.cisco.com/en/US/docs/ios/12_2t/12_2t2/feature/guide/ft_dscp.html
//www.cisco.com/en/US/docs/ios/12_2t/12_2t2/feature/guide/ft_dscp.html

access-list 103 permit tcp any eq 1720 any
access-list 103 permit tcp any any eq 1720

E :VolPO—)LE, H323, vy 2 avBE®B7AORNINSIP), XFAT7TF—NoT (46
O—)L7°0 M JJL(MGCP), & 7= I&Skinny Call Control Protocol(SCCP) ( Cisco Call
ManagerCEAE 2 MBO7ORNI)L ) ZFEALTHITEERT, LEOHTE H.323
Fast Connect ZEEL TVWET, KOVARNGE, VolP T+ VD ITERTHEIEF ¥ RILT
FEHENBDR—KESZRLTVWET, H.323/H.225 =TCP 1720H.323/H.245 = TCP
11xxx ( Standard Connect ) H.323/H.245 = TCP 1720 ( Fast Connect ) H.323/H.225 RAS =
UDP 1718 ( #*— K% —/¥—A ) SCCP = TCP 2000 ~ 2002 ( CM Encore ) ICCP = TCP
8001 ~ 8002 ( CM Encore ) MGCP = UDP 2427, TCP 2428 ( CM Encore ) SIP= UDP
5060, TCP 5060 ( s%E Al &E )

3. RUI—IVTEERLT, VoIP VZAIY 7T CREBERIET, RUS—IVvTOEW
E, VO DY—=ANEDRSICHBEEND D, FEREEINY T IFAICEDKSICE
WETSNBHNZEERTRDCETT, CcOEXEERTIAICE., XOOAN RZFEALET

o
maui-voip-sj(config) #policy-map VOICE-POLICY
! -—— Choose a descriptive policy _map_name. maui-voip-sj (config-pmap) #class voice-traffic
maui-voip-sj (config-pmap-c) #priority ?
<8-2000000> Kilo Bits per second
!--- Configure the voice-traffic class to the strict PQ !--- (priority command) and assign
the bandwidth. maui-voip-sj (config-pmap) #class voice-signaling
maui-voip-sj (config-pmap-c) #bandwidth 8
I-—— Assign 8 Kbps to the voice-signaling class. maui-voip-sj(config-pmap) #class class-
default
maui-voip-sj (config-pmap-c) #fair-queue
!-—— The remaining data traffic is treated as WFQ.

EPQICE, TEREFEBEATOVTFTINERALRNT TAVIEFI—AVTTEERTH,
EERNSTAVIDREFI—AVITTREEBEODLET, EFABREDUTILEA A
RZ74v0Z2PQICANDE, NTYRNODESENFEUDAIEMEN BV ET (PQ & First
In, First Out (FIFO ) ¥ 1 —T®%1® ) RAARNTT7AVYITR, DZVEREBITHLD
WCBEZ —EICTIHBENHYET, X : prioritySX EbandwidthX DEDOGEHE. PVCD
MINCIRAT TH B HLENf HVWET, TS50V E., service-policy AN Rz TICEIY)
HTCBDENTEEFEEA. MnCIREF 72T CIROESDEICE>TVET, T
— XV tE—TUZKRTTSICIE. logging console TN > RA" console 7 V ZATHEMICKE >
TH V). terminal monitor X > RA" Telnet PO EATEMICHZ > TVWBD & Z2HERRL TL
2& \\, bandwidth N> R & priority AN > ROFMEE, TQOSH—ERA RV —0
bandwidth 1Y > R & priority AN RO L&, 2R T EE L,

4. RV—IVTEZREAMOWAN I E—TIAALCEAL T, LLQZBHECLET. LLQ
ZEMCITRICEK, ROOAX REFEALET,

maui-voip-sj (config) #map-class frame-relay VoIPovFR

maui-voip-sj (config-if) #service-policy output VOICE-POLICY
!-—- The service-policy is applied to the PVC !--- indirectly by configuring !--- it under
the map-class associated to the PVC.

IPRTP 7’54 A UT 1

LLQ ZEALBVBERE., ROHBA RTAVICHVET,

Router (config-map-class) #frame-relay ip rtp priority starting-rtp-port port-range bandwidth

. starting-rtp-port : ¥ D UDP R— KR BE S TT, cENT Y MEEEhBIHRPOR—NE
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F5TT, VoIP Tlk, CDfE%Z 16384 ICFEREL T,
. port-range : UDP SE5E7R— N DEE T, starting-rtp-port \ZZ OEZ MA@ RAD
UDP ;R—RNBEEICKVYET, VoIP Tk, CHfE%R 16383 ICEREL £,
. bandwidth : BAF 1 —ICEIV) HTSNhBHERXOFEHIIEZ kbps TRLUET. cOHER. [
BI-IILEBE, SATATHR—PFEAZEI-IIOFEHRICEIVTERELET,
EBEH

map-class frame-relay VoIPovFR frame-relay cir 64000
frame-relay BC 600

no frame-relay adaptive-shaping

frame-relay fair-queue

frame-relay fragment 80

frame-relay ip rtp priority 16384 16383 45

RAADEHBDRNZ714v 0 S T—EDT

RAADKRZ 74V I—EVIZRETIHERE. ROHAARFAVICRVET,

-PVCOCIREZBABVRSIZTS,
- JL—=LVL—0OTF7RTT14T I—EVTEEMIT S,
cTe(ZI—EYVER )N 10IVRICHADELSIC Bc ZEVMBEICERETS (Tc=
Bc/CIR) ., BHIOD TcENBREICBSNDRSICBCEZRET 5.
.BefE%Z 0 ICERET D,
CcODHA RTADFMIE., "VoOPBEELT VoFRAD7L—ALVL— K574V 9 I —E>
J1 #BRBLTLEEV,

T —BOBEBIE. T 2ESHFICENOPVCEFEALTVWET, 2 2O PVC A HBDEE. T
— A28 PVC TN—ANZEZ{THES>ETBE, R4 Al PVC A" Committed Information

Rate (CIR; REBHL — M ) ZEABVIRETH > TE, RAARBICEXEN RSTEEN B
WET, Chik, EDOPVCHARUMEBA > Z—T I/ AZFEALTVWREHTT, cODED
BBEEEF. L—3RETTEL, 7L—LUL—7ONAMF—TERAAPVC ICBRIBENZERE
FTRIREANBYET. BEDHEE. CiscolOS Y7 RIIT JU—R 124(NT T, PVC
Interface Priority Queueing ( PIPQ ) THRIFATRIBET T,

7229 XT—232 (FRF.12)

RED>D (768kbps AR ) TRIZIAT—2a>&2BMILET, EENTYRNFTZ
TXNMEEhT, 202U EBAD D UTIIACEBENRELBVELSIC, 79X RN AKX
ERELET, 77T X7—23a 094 ARG, LI—FBTHREBRAORBFEREZEELLT
RELET, £zl NT&ARAR—VEOT7L—ALUL— MRAOAZT, N7 IL—2OEEH
T, UE—KNIL—ROR—RREEN 64K DBE, 779X 7—>23> B4 AREES5NDIL—
STELEMKNDEEZREEICRETIHXENBVET, ALYEBAX—TI( Az2HETS
PVC A& niE, ThsmPVC ICRESATRAAPVC TEATEATVWROERLU 79X T—2
I3 HAARERETDESICLET, 779 X0T7—23a> HAXDEERDDIEIE, RORIC
oOTLEEV,

. . . |ERENB TS TASFT—S

i PREBUVZT 2 y X (SUTMGEE
F1O0ZIUBDOES)

56 Kbps 70 /N1 b



//www.cisco.com/en/US/tech/tk652/tk698/technologies_tech_note09186a00800d6788.shtml
//www.cisco.com/en/US/tech/tk652/tk698/technologies_tech_note09186a00800d6788.shtml
//www.cisco.com/en/US/docs/ios/12_1t/12_1t1/feature/guide/dtfrpipq.html
//www.cisco.com/en/US/docs/ios/12_1t/12_1t1/feature/guide/dtfrpipq.html

64 Kbps 80 /N1 K
128 Kbps 160 /N1 b~
256 Kbps 320 /N1 b
512 Kbps 640 /N1 b
768 Kbps 1000 /N1 b
1536 Kbps 1600 /N1 b

ZEH

map-class frame-relay VoIPovFR

!--- Some output is omitted. frame-relay fragment 80

3 : 1536 KbpsDiZE, HMMNIC 7S IX T2 3V BEBEBEHYEBA, EEL, 2T
FIFOF1—A2UJ SATLAZBMILTRSA AREZHRIDESE. 779 XF7—>3>
HUREIZEWET, 77TAN B4 X% 1600/ N4 NCTFBE, F2TI)FIFOXFEMICKEY)
£9, L, 1600 /\"f NEBEUTI 42 2—7 T4 AD Maximum Transmission

Unit ( MTU; B REEIZY N ) ZBATVWR 1, RKEBTF—Z/NTY NEDElEhEEA,

ZYRDO—UR

CORFIXRNTR, ROFICRIRY ND—OREZFEALET,

FES y .
’ 100 FXS
F Rel
A 64Kbps o oY 1%&@
#6000 maui-voip-austin —— 128 kbps =

Cisco 3640 maui-voip-sj 5000
Cisco 3640

BE

CORFIXVNTHEAITZIREZRICRLET,

- maui-voip-sj ( Cisco 3640 )
- maui-voip-austin ( Cisco 3640 )
maui-voip-sj ( Cisco 3640 )

version 12.2

service timestamps debug datetime msec
service timestamps log datetime msec
service password-encryption

!

hostname maui-voip-sj

logging buffered 10000 debugging




enable secret 5 $1SMYS3$TZ6bwrhWB25b2cVpEVgBRol
!
ip subnet-zero
!
!--—- Definition of the voice signaling and traffic class
maps. !--- "voice-traffic" class uses access-list 102
for its matching criteria. !--- "voice-signaling" class
uses access-1ist 103 for its matching criteria. class-
map match-all voice-signaling

match access-group 103
class-map match-all voice-traffic

match access-group 102
1

!--- The policy map defines how the link resources are

assigned !--- to the different map classes. In this
configuration, strict PQ !--- is assigned to the voice-
traffic class !--- with a maximum bandwidth of 45 Kbps.

policy-map VOICE-POLICY
class voice-traffic
priority 45
class voice-signaling
bandwidth 8

!--- Assigns a queue for voice-signaling traffic that

ensures 8 Kbps. !--- Note that this is optional and has

nothing to do with good voice !--- quality. Instead, it

is a way to secure signaling. class class-default
fair-queue

!--- The class-default class 1s used to classify traffic
that does !--- not fall into one of the defined classes.
!--- The fair-queue command associates the default class
WFQ queueing.

1
interface Ethernet0/0

ip address 172.22.113.3 255.255.255.0

half-duplex
!
interface Serial0/0

bandwidth 128

no ip address

encapsulation frame-relay

no fair-queue
frame-relay traffic-shaping

frame-relay ip rtp header-compression
!--- Turns on traffic shaping and cRTP. If traffic-
shaping is not !--- enabled, then map-class does not
start and FRF.12 and LLQ does !--- not work. ! interface
Serial0/0.1 point-to-point

bandwidth 128

ip address 192.168.10.2 255.255.255.252

frame-relay interface-dlci 300

class VOIPovFR
!--- This command links the subinterface to a VoIPovFR
map-class. !--- See the map-class frame-relay VoIPovFR
command here: !--- Note: The word VoIPovFR is selected
by the user. !

ip classless
ip route 172.22.112.0 255.255.255.0 192.168.10.1
1

map-class frame-relay VOIPovFR

no frame-relay adaptive-shaping




!--- Disable Frame Relay BECNS. Note also that Be equals
0 by default. frame-relay cir 64000

frame-relay bc 640

!--- Tc = BC/CIR. In this case Tc is forced to its
minimal !--- configurable value of 10 ms. frame-relay be
0

frame-relay mincir 64000

!--—- Although adaptive shaping is disabled, make CIR
equal minCIR !--- as a double safety. By default minCIR
is half of CIR. service-policy output VOICE-POLICY

!--- Enables LLQ on the PVC. frame-relay fragment 80
!--- Turns on FRF.12 fragmentation and sets the fragment

size equal to 80 bytes. !--- This value is based on the
port speed of the slowest path link. !--- This command
also enables dual-FIFO. ! access-list 102 permit udp any

any range 16384 32767

access-list 103 permit tcp any eq 1720 any

access-list 103 permit tcp any any eq 1720

1

!--- access-list 102 matches VoIP traffic !--- based on
the UDP port range. !--- Both odd and even ports are put
into the PQ. !--- access-list 103 matches VoIP signaling
protocol. In this !--- case, H.323 V2 is uesd with the
fast start feature.

1

voice-port 1/0/0

!

dial-peer voice 1 pots
destination-pattern 5000
port 1/0/0

!

dial-peer voice 2 voip
destination-pattern 6000
session target ipv4:192.168.10.1
dtmf-relay cisco-rtp

ip precedence 5

maui-voip-austin ( Cisco 3640 )

version 12.2
service timestamps debug datetime msec
service timestamps log datetime msec
service password-encryption
!
hostname maui-voip-austin
!
boot system flash slotl:c3640-is-mz.122-6a.bin
logging buffered 1000000 debugging
!
ip subnet-zero
!
class-map match-all voice-signaling
match access-group 103
class-map match-all voice-traffic

match access-group 102
!
policy-map voice-policy

class voice-signaling

bandwidth 8

class voice-traffic

priority 45
class class-default




fair-queue
!
interface Ethernet0/0
ip address 172.22.112.3 255.255.255.0
no keepalive
half-duplex
!
interface Serial0/0
bandwidth 64
no ip address
encapsulation frame-relay
no ip mroute-cache
no fair-queue
frame-relay traffic-shaping
frame-relay ip rtp header-compression
1
interface Serial0/0.1 point-to-point
bandwidth 64
ip address 192.168.10.1 255.255.255.252
frame-relay interface-dlci 400
class VOIPovFR
!
ip classless
ip route 172.22.113.0 255.255.255.0 192.168.10.2
!
map-class frame-relay VOIPovFR
no frame-relay adaptive-shaping
frame-relay cir 64000
frame-relay bc 640
frame-relay be 0
frame-relay mincir 64000
service-policy output voice-policy
frame-relay fragment 80
access-list 102 permit udp any any range 16384 32767
access-list 103 permit tcp any eq 1720 any
access-list 103 permit tcp any any eq 1720
!
voice-port 1/0/0
!
dial-peer voice 1 pots
destination-pattern 6000
port 1/0/0
!
dial-peer voice 2 voip
destination-pattern 5000
session target ipv4:192.168.10.2
dtmf-relay cisco-rtp
ip precedence 5

BEBENZ TN A—TF142T

COEYTALTE, BRFERCBHELTVBAES A ERRBT B LHOBH OV THAL
TUET,

—&B®D show IN RA. FORTY RN A R—=T VR Y- (BRI—HYEH ) THR—h&

NTVWERT, chZFEALT, show AN ROB I DB ERRTEXRT,

LLQ/IPRTP 724 F VT4 OOX> R
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RIZRY show OV R& debug ANV RZEFEATHE, LLABKRV IPRTP 77254 FUT 14D
REERBICKRIITEET,

- show policy-map interface serial interface#: —M® X > Rk, LLQ OEEEL PQ THERE
REATAIOILERNTY, COOAN ROESEETELET 4 — )L ROFEMIE. Tshow policy-map
interface HARONTY BN HIRICDOVWTy ZSRBLTLEEL,

. show policy-map policy_map_name : R\ > —I Y 7RREICBHETIWBERTLET,

. show queue interface-type interface-number : FEDNA X —T T4 ADBENF*1—(2 T
BRELMFHEBRERTLET,

. debug priority : PQ A1 X R ZRRL T, COFI—TEENRELTVEILESHETRL
£, HE, TTXSAAVTA FI1—AVTICEBIHEIROVY IO TN 2A—FT1>
Ja BBRLTLEEV,

. show class-map class_name : V2AI Y 7RECHTIWBEZRRLET,

. show call active voice : DSP LRI THEENTY NZ2FIVYILET,

. show frame-relay ip rtp header-compression : RTP A Y X —Ef D KT EHRERRLET,

220X T7—232OX VR

TR T—=2aVBREOBRBERNT TN I—FT 12T %T5ICE,. XD debug AN RE&
show INX > REFEHLET,

. show frame-relay fragment : Cisco L —X TER{TENTWB /L —ALVL— 79X T—
2aVICHIRRHERTLETD,

- debug frame-relay fragment—7 L —AUL — 750X FT—2 3V ICEETD AR NELL
BIZ—XvtE—2KXRULET, COTFNY TR, BIRLEARX—TIAADOPVC L
RILTEGEDCBYET,

Z2L=LIL—=/AVZ—=TIAADIIZV R

JL—LUVL—/AV B =T IAARREDBBERNT TN 1 —FT 42T %T5ICIE,. XD show
ON> REFERALUET,

. show traffic-shape queue interface : VC Data-Link Connection Identifier ( DLCI; F—& U > %
EHRRBAT ) LRILTHFI—A2VTENEILAMNCRT2WBERRLET. <hlik,
JL—LIJVL—LETOIPRTP 7’SAF )T 1 OEBEZHERITHEEEICEFERALET, VD
PEELTWSEHEE, RA4RA JO—EH (weight) 0 TRElEhET, ChikAR4/4 A 70
—HFPQEFEALTVWREETRLET, TReOHBEAFZESBLTLSEEZV,

. show traffic-shape : Tc, Bc, Be, CIR A DR EEEHREXRRLET, HOflESHBL TL
EEV,

. show frame-relay pvc dici-#: NG 74V 9 S I—E2T NFX—=&, 75T X>F7—23
VB, BRNTY N EDRBERRLET, HOflzsRBLT<EETY, RSS2
—TA4T  TL—=bL VL —a EZRLTLEEL,

BRI EE
VCZEDLLQ TREGHBEENTHY, AV FZ—TI(ALTHEBNIRELTLWEVWEET

£, PQTR2BRIZVIFTOATLEVET, COFEERITICHEREIATHY, RE
T, EBEBENTY MYREET DD VC LTERENFRELTVWRFE|/LETTT, iKY
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L WVCZEDLLQ DEMESE., LLQZEFERATZIMOD A X—T IAATOEMELRLUICEYET,
COBEDBER. CiscolOSYTRIIT UU—R 12.203) MEICRWYAETFhTVWET,

show <Y R & debug Y ROH HHI

BRERNZ TN 21—FT 12 JIZERAE NS show IX > R& debug IN > ROEHFIZEIRICT

LEY,

I-—— To capture sections of this output, the LLQO PQ bandwidth
traffic is placed !--- on the link to force packets drops.
lowered to 10 Kbps to force drops from the PQ. !--- Note:

counters command.

maui-voip-sj#show policy-map inter ser 0/0.1

Serial0/0.1: DLCI 300 -

Service-policy output: VOICE-POLICY

Class-map: voice-traffic (match-all)
26831 packets, 1737712 bytes

5 minute offered rate 3000 bps, drop rate 2000 bps

Match: access-group 102

Weighted Fair Queueing

Strict Priority

Output Queue: Conversation 24

Bandwidth 10 (kbps) Burst 250 (Bytes)
(pkts matched/bytes matched) 26311/1704020
(total drops/bytes drops) 439/28964

Class-map: voice-signaling (match-all)
80 packets, 6239 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: access-group 103
Weighted Fair Queueing
Output Queue: Conversation 25
Bandwidth 8 (kbps) Max Threshold 64 (packets)
(pkts matched/bytes matched) 62/4897
(depth/total drops/no-buffer drops) 0/0/0

Class-map: class-default (match-any)
14633 packets, 6174492 bytes

5 minute offered rate 10000 bps, drop rate 0 bps

Match: any

Weighted Fair Queueing

Flow Based Fair Queueing

Maximum Number of Hashed Queues 16

(total gqueued/total drops/no-buffer drops) 0/0/0

! -—— These commands are useful to verify the LLQ configuration.

voice-policy
Policy Map voice-policy
Class voice-signaling
Weighted Fair Queueing

Bandwidth 8 (kbps) Max Threshold 64 (packets)

Class voice-traffic
Weighted Fair Queueing
Strict Priority

I-—- is lowered and large data
!--—- Priority queue bandwidth is
To reset counters, use the clear

maui-voip-austin#show policy-map



Bandwidth 45 (kbps) Burst 1125 (Bytes)
Class class-default

Weighted Fair Queueing
Flow based Fair Queueing Max Threshold 64 (packets)

mauil-voip-austin#show class-map
Class Map match-all voice-signaling (id 2)
Match access-group 103
Class Map match-any class-default (id 0)
Match any
Class Map match-all voice-traffic (id 3)
Match access-group 102

! -—- Frame Relay verification command output. maui-voip-sj#show frame-relay fragment
interface dlci frag-type frag-size in-frag out-frag dropped-frag
Serial(0/0.1 300 end-to-end 80 4 4 0

maui-voip-sj#show frame-relay pvc 300
PVC Statistics for interface Serial0/0 (Frame Relay DTE)

DLCI = 300, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/0.1

input pkts 7 output pkts 7 in bytes 926
out bytes 918 dropped pkts 0 in FECN pkts 0
in BECN pkts 0 out FECN pkts 0 out BECN pkts 0
in DE pkts 0 out DE pkts 0
out bcast pkts 2 out bcast bytes 598
pvc create time 1lw2d, last time pvc status changed 1w2d
service policy VOICE-POLICY

Service-policy output: VOICE-POLICY

Class-map: voice-traffic (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: access-group 102
Weighted Fair Queueing
Strict Priority
Output Queue: Conversation 24
Bandwidth 45 (kbps) Burst 250 (Bytes)
(pkts matched/bytes matched) 0/0
(total drops/bytes drops) 0/0

Class-map: voice-signaling (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: access-group 103
Weighted Fair Queueing
Output Queue: Conversation 25
Bandwidth 8 (kbps) Max Threshold 64 (packets)
(pkts matched/bytes matched) 0/0
(depth/total drops/no-buffer drops) 0/0/0

Class-map: class-default (match-any)
7 packets, 918 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: any
Weighted Fair Queueing
Flow Based Fair Queueing
Maximum Number of Hashed Queues 16
(total queued/total drops/no-buffer drops) 0/0/0



Output queue size 0/max total 600/drops 0

fragment type end-to-end fragment size 80

cir 64000 bc 640 be 0 limit 80 interval 10

mincir 64000 byte increment 80 BECN response no
frags 13 bytes 962 frags delayed 8 bytes delayed 642

shaping inactive
traffic shaping drops 0

!--- In this Frame Relay verification command !--- output, the PQ bandwidth is lowered and heavy
traffic !--- is placed on the interface to force drops. maui-voip-sj#show frame-relay pvc 300

PVC Statistics for interface Serial0/0 (Frame Relay DTE)
DLCI = 300, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/0.1

input pkts 483 output pkts 445 in bytes 122731
out bytes 136833 dropped pkts 0 in FECN pkts 0
in BECN pkts 0 out FECN pkts 0 out BECN pkts 0
in DE pkts 0 out DE pkts 0
out bcast pkts 4 out bcast bytes 1196
pvc create time 1lw2d, last time pvc status changed 1w2d
service policy VOICE-POLICY

Service-policy output: VOICE-POLICY

Class-map: voice-traffic (match-all)
352 packets, 22900 bytes
5 minute offered rate 2000 bps, drop rate 2000 bps
Match: access-group 102
Weighted Fair Queueing
Strict Priority
Output Queue: Conversation 24
Bandwidth 10 (kbps) Burst 250 (Bytes)
(pkts matched/bytes matched) 352/22900
(total drops/bytes drops) 169/11188

Class-map: voice-signaling (match-all)
7 packets, 789 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: access-group 103
Weighted Fair Queueing
Output Queue: Conversation 25
Bandwidth 8 (kbps) Max Threshold 64 (packets)
(pkts matched/bytes matched) 7/789
(depth/total drops/no-buffer drops) 0/0/0

Class-map: class-default (match-any)
79 packets, 102996 bytes
5 minute offered rate 4000 bps, drop rate 0 bps
Match: any
Weighted Fair Queueing
Flow Based Fair Queueing
Maximum Number of Hashed Queues 16
(total queued/total drops/no-buffer drops) 5/0/0
Output queue size 5/max total 600/drops 169
fragment type end-to-end fragment size 80
cir 64000 bc 640 be 0 limit 80 interval 10
mincir 64000 byte increment 80 BECN response no
frags 2158 bytes 178145 frags delayed 1968 bytes delayed 166021

shaping active
traffic shaping drops 169



!--- Notice that the Tc interval equals 10 ms, !--- CIR equals 64000 BPS, and BC equals 640.
maui-voip-sj#show traffic-shape
Interface Se0/0.1

Access Target Byte Sustain Excess Interval Increment Adapt
vC List Rate Limit bits/int bits/int (ms) (bytes) Active
300 64000 80 640 0 10 80 -
!--- This output is captured on an isolated lab enviroment where !--- the routers are configured

with IP RTP Priority instead of LLQ. maui-voip-austin#show frame-relay PVC 100

PVC Statistics for interface SerialO/l1 (Frame Relay DTE)

DLCI = 100, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/1.1

input pkts 336 output pkts 474 in bytes 61713
out bytes 78960 dropped pkts 0 in FECN pkts 0
in BECN pkts 0 out FECN pkts 0 out BECN pkts 0
in DE pkts 0 out DE pkts 0

out bcast pkts 0 out bcast bytes 0

PVC create time 1w0d, last time PVC status changed 1lw0d
Current fair queue configuration:

Discard Dynamic Reserved

threshold gueue count gueue count

64 16 2
Output queue size 0/max total 600/drops 0

fragment type end-to-end fragment size 80

cir 64000 BC 640 be 0 limit 125 interval 10

mincir 32000 byte increment 125 BECN response no

frags 1091 bytes 82880 frags delayed 671 bytes delayed 56000

shaping inactive
traffic shaping drops 0
ip rtp priority parameters 16384 32767 45000

!-—- This command displays information of the VoIP dial-peers. maui-voip-austin#show dial-peer

voice 2

VoiceOverIpPeer?2
information type = voice,
tag = 2, destination-pattern = 5000',
answer-address = ', preference=0,

group = 2, Admin state is up, Operation state is up,
incoming called-number = ' ', connections/maximum = 0/unlimited,
application associated:
type = voip, session-target = “ipv4:192.168.10.2',
technology prefix:
ip precedence = 5, UDP checksum = disabled,
session-protocol = cisco, reg-gos = best-effort,
acc-gos = best-effort,
dtmf-relay = cisco-rtp,
fax-rate = voice, payload size = 20 bytes
codec = g729r8, payload size = 20 bytes,
Expect factor = 10, Icpif = 30,signaling-type = cas,
VAD = enabled, Poor QOV Trap = disabled,
Connect Time = 165830, Charged Units = 0,
Successful Calls = 30, Failed Calls = O,
Accepted Calls = 30, Refused Calls = 0,
Last Disconnect Cause is "10",
Last Disconnect Text is "normal call clearing.",
Last Setup Time = 69134010.
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