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HXEE
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MEEEEE WAN RERHEs EATEE , MAREESHRESR LRETERE ( MAXEAREE

) o




RREM

BER
RXHERBEAFERNER,

{5 FRY 4B #F
XN ERET AT REMBEARE :
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EE  HBRIARRII(WFQ LETAFRER , IPRTPAEAERATFREPQ, EEEDLHINFEN
, EREHRES PQ AR,

LLQ

LLQ ZhEER LA CBWFQ ™4 PQ. LLQ AEBIER LB LAY CBWFQ NG BN PQO {E
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MEBE™K PQ &,
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EBRTHERIEE , HlM0 , 29 RS (DiffServ)E BT
A (PHB)FILLQ,

HXEFM FRTS

FRTS REEMNSHUTATEENBREME. FRTS HR T H AR O RS EEEMN D Xt KR
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UTRE5 FRTS HXHEN :

. AEEREE(CIR) — MAKIZHERIINBBERER (L ). CIR BEHMAHERSEE
HERE , HAKHFLEWAFRE, T8  mOAZOHREZRTUS FCIR, ERGERE
EENEE PR (Tc) iR ERAEREEE,

- AEREE(Bc) — M HMNERBE B TcARMPWR ANV, Tc=Bc/CIR,

- BERERMAPYAZTRINZRETc EAMBICIRZ AN R MRS MR AR,

- AEEENBERE (Tc) - Bc = (Bc+Be) Y& AT E EIFE. Tc AIfAkLLitE : Tc = Bc/CIR, Tc
B Cisco BHBPEERE, CRERE Bc M CIREZFITESHMN, Tc TaEBT 125
Z¥.

- MEENAEEH(BECN) — Wirp iRk PIERMEHENL, HMIALIGYIRBIFRE
i, EREERRXIRE AN EiRE BECN {1 |, Hi5 R ASBKERIER,

ESHEN FRTSEBEFETHERERFMN FRTSEE., NESHELRE FRTS ¥ , HiERES
BoZREH, BXXERFNFAESE , BTSRRI DR (FRF.12) 2.

9B (FRF.12)

EERESHAHENEARKET RN EAHBRBORE (HIMEST ) NERAE[REIRER
o BIRBREMETRE , WEENNT 150 EW, BIEEN—PMEERD2EO LN HITHIER
o BRIEUMERN10ZEY , TNBE20EY, FHMLLERRMURERMESED EAATEAVEE,

Serialization Delay = frame size (bits) / |ink bandw dth (bps)

Bl , 1500 NFHWHIEIEE 214 EWE T — 5% 56Kbps RN EHER, MRKE— 1500 F
THIESNHES , MKt (B ) BIESEHRITH , ERABBESERTE. X TEIRE
ME , WIERRAFA#EZN, NRIEXHNBEHIFESIH D BRENM , EATFERE (B )
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BXOBRNFAES , BSAMPHEZ DR,

SOHER

AR MREBLTRBFTIERE(768 kbps) , WA REFFEED RINAE, BERMAFE QoS Hl#l (#
APIREIA IPRTP RERH LLQ ) » T1BFrNEERSALREZBAHER , AFETHES
HEHRENBTHERNESEERN(10 2R , TEY 20 EW)EAMBETNG, i MREEZE
T1, WAIBEFFE cRTP ( ZZhEE BT ELE IP RTP KRBT EHR ) -

T D
cRTP

EF RFC 2508 , cRTP ZhaE alf¥ IP/UDP/RTP BIEEHRAM 40 M FTEFF 2 H 4 ANF T, X
RO T LENTIEE, ER—MBERERAR, Bt , KFEERFHIHEE cRTP , BRIFEE
BB IE T

AR cCRTPARBRRIFETREMSLEN. LIETURIEREE. FEREEMAERMHRE
ERERFNIER TEE cRTP, LtIRAEBREREN cRTP RI& , HTE T HESEERHE

YRR AHERM CPU EAX, MBEBY 75% , B2 cRTP, #EEXRR SN , BT cRTP THEK
o Al AE B BUEHEIANE CPU f18i, Cisco REIEIRT 768 Kbps KIEEEE EEA cRTP , BR3IE
BB URIER CPU FEARZ1T,

EE  ESERENERT , MPHPCRTPRECiscoR BHE LA, Hit , ©F4E

Internet TEREFH(ETF)MAPAHKESHEM. &I, FRF.20 ERATHK , NTIEAIBETE IETF
RKEX RTP IRE#ITESE. A, BEAXWRKIE—IXESH (2002 F5 A ) , FRF.20 HFEX
.

BXREMEE , FS P ELREErIE R (CRTP).

IRTOER/MRTORR (RARTDER ) AE

E1E VoIP FPALER E AR SR mARTEDRR. G.729 (8 Kbps) & VoIP K5 X FHM ERIARFIDER

o

AR BAEHEASHEBRESTREDLS (WNG.711) i, BEAHEBAEBRNT Z5(DTMF) , B1&
e RRAAILET ( WIG.729MG.723.1 ) WEFEXHITTEEMN , HERZHHMDTMFF A, Lt
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FEAURESHBHERERBEFTNE (IVR) RER BRI, dtmfrelay 8-S A#ER DTMF XXM
B, THBETHMEAE DTMF 4 , FESEABNETRIE. NMREARLESERNRFREES
(G.729, G.723), 57 VoIP ¥ SXE4A T 5 A dtmf relay #% .

BERABEERN(VAD)

HARNXHETEEETE 35% B 50% HWEEIE,. £/ VAD &Y |, 85 0E RN BESHE0E, X
T VolP MK , RiX VAD LEH M 35%. MINERT , VAD # VolP REXNFHET#HT
[

[T
A E 3 RAEA R WATE B A AP S BERVE B
A BEERAXRANHPEANGSHNEMES  EEANTERIRBUEMRER).

LLQ
FEALSERE LLQ :

1. VoIP i ReIZIFEMH HE L EERFE, UTwmSHANATEREES
maui - voi p- sj (confi g) #class-map ?
WORD cl ass-map name
match-al |l Logical -AND all matching statenents under this classmap
mat ch-any Logical -OR all matching statenents under this classnmap
naui - voi p-sj (confi g) #cl ass-map match-all voice-traffic
!--- Choose a descriptive class_name. NaUi -Vvoi p-sj (confi g-cnap)#match ?

access-group Access group
any Any packets
cl ass- map Cl ass map
cos | EEE 802.1Q | SL cl ass of service/user priority val ues
destinati on-address Destination address
input-interface Sel ect an input interface to match
ip | P specific val ues
npl s Mul ti Protocol Label Switching specific val ues
not Negate this match result
pr ot ocol Pr ot ocol
gos- group Qos-group
sour ce- addr ess Sour ce address
!-—— In this example the access-group matching !--- option is used for its flexibility (it

uses an access-1ist). maui-voi p-sj(config-cnap)#match access-group ?
<1-2699> Access list index
name Named Access Li st

maui - voi p- sj (confi g- cnap) #match access-group 102

!--- Create the access-list to match the class-map access-group: MaUI -Voi p-

sj (confi g) #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 1is
the port range Cisco IOS H.323 products utilize to transmit !--- VoIP packets.

{# A match access-group i , XEHFRVIRETHATEEESRE

access-list 102 permit udp any any precedence critical

l--- 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

!--- In order for this list to work, ensure that VoIP packets are tagged !--- with the dscp


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
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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-list 102 permit udp host 192.10.1.1 host 192.20.1.1

l--- 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.

THEHRAEX access-group i TR EAMTHEL /5% : 3T Cisco 10S B#HRRA 12.1.2.T MES
FRAS , LLQ EHET IP RTP {E &% ThEE. LLIhaERIECEER UDP & O X4k £ R KB A A
TIEE, HRHET , REER PQ FHEEUR DRHERS

class-map voice
match ip rtp 16384 16383

TR EZNRESETIHNRIR , IERTHE LLQ BE28 , VolP BEE2EHRE
L EFAITIRIC , SAER P REITIEEMARIE

class-map voice
match ip precedence 5

CE)

class-map voice
match ip dscp ef

AR : 7£Cisco IOSEFMRA12.22TREBFMAF |, VolPKR 55X F4k Al AFELLQIR/E 2 BIFR 1T
EEARMNESHES. XHEMENATY BRANBET LLQ #Y DSCP RIBERIEH EE VolP
BEgG, RAESER , SR XS VolPETMHE RS FEDSCPHEA,

Rout er (confi g-di al - peer) #ip qgos dscp ?

. A VoIP B RIBXMHF HE L CEARHE (T ) . HEAUTHTTRIES :

class-map voice-signaling
match access-group 103
|

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

X : VolPRE M A LAEAH.323, £FEREMIN(SIP), HFEAMKEZEEIHIL(MGCP) S8 i I
1% (SCCP)#1 — Cisco Call ManagerE M E A/, L—NRFIRAT H.323 RIRE
. UTHRTAE VolP EHMNEFIEERFANIKOSZE  H.323/H.225=TCP
1720H.323/H.245 = TCP 11xxx ( #RAEEHE ) H.323/H.245 = TCP 1720 ( REEHE
) H.323/H.225 RAS = UDP 1718 ( EIM5F ) SCCP = TCP 2000-2002 (CM Encore)ICCP =
TCP 8001-8002 (CM Encore)MGCP = UDP 2427, TCP 2428 (CM Encore)SIP= UDP
5060. TCP 5060 ( A& E )
 BIRRMMRE HFRE VolP XMEXE, RIEME 8 EE L AMHTHERE FRH Z 5 e

HOBRAETENRFE, BEEANAT R RTERLES :
maui - voi p- sj (confi g) #policy-map VOICE-POLICY

!--- Choose a descriptive policy_map_name. Maui-Vvoi p-sj (config-pmap)#class voice-traffic
maui - voi p- sj (confi g- 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 -Vvoi p-sj (confi g- pmap) #class voice-signaling
maui - voi p- sj (confi g- pmap- c) #bandwidth 8

!--- Assign 8 Kbps to the voice-signaling class. maui-voi p-sj(config-pnmap)#class class-
default


//www.cisco.com/en/US/tech/tk543/tk757/technologies_tech_note09186a00800949f2.shtml

maui - voi p- sj (confi g- pmap- c) #fair-queue
!--- The remaining data traffic is treated as WFQ.

AR AT EMERNEMREIEIPQ , ERNEBNEEEZTREEQTPQ, 3
FIRE ( NHLSR ) ATRER 5| AR ZIL(PQREH K H(FIFO)BAF) ., FEHEZ  EFRE
ERZIERREEN. F : REFANTFREINEZNMLINTFHZFTFPVCHMINCIR, &N
, To3E 4% service-policy R0 BCAEERE. BMUBE T , minCIR 2 CIR Y —¥. ERINEIR
f§& , {Rif logging console &+ 8 ATl &15A , terminal monitor a5 /8 AT Telnet T
], Ak bandwidth f priority i T EZEE ., SR KR QoS RS FEEH bandwidth
priority A5 %o

4. B REMRAMNATHYE WAN EOBH LLQ, H#EAUTHSER LLQ :
nmaui - voi p-sj (confi g) #map-class frame-relay VoIPovFR
nmaui - voi p-sj (confi g-i f) #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.

IP RTP £ &%

MBRER LLQ , FEBIATHEME

Rout er (confi g- map- cl ass) #frame-relay ip rtp priority starting-rtp-port port-range bandwidth
. starting-rtp-port - &% UDP i 05, HIESFELAEINHRE®ROS. XTF VoIP , HFLEIRE
5 16384,
. port-range - UDP B#rigs OMEE. FULE{E M L starting-rip-port , BN RIS ZI& S UDP iIs 05
o XF VoIP , EFILEIRERN 16383,
- bandwidth - R EFRAFINBAAFHIR (BN kbps). FERIFEESHUBRBIE , FRE
PR IS H BN LAY T ST ZE AN 0
=yt

nmap-cl ass franme-relay Vol PovFR frane-relay cir 64000
frame-relay BC 600

no frane-rel ay adapti ve-shaping

frame-relay fair-queue

frame-relay fragment 80

frame-relay ip rtp priority 16384 16383 45

EEREET
BEEFSREENN , WEENTES

. B E PVC B CIR,
- RIS EENER.
- ¥ BcERENRIKE , LAE Tc ( ZFER ) H 10 W (Tc =Bc/CIR), ELE Bc B , LA5EH!
BEIFFEN Tc Eo
. I Be HIRE RN 0.
BRXEEENIFMAER , 1555 VolP A VoFR MM HRERER,

AR —EEFEREMNPVCHEITHEMES. WREAWMNRILN PVC , AFEHEHIE PVC

KRR , ANEEE PVC RFFET CIR, MEFTRENTRELZEFE , RHXFHA PVC
ERAE—MIEEO, EXMERLT  MPRREHAEUREHBZFTEMRCLHFES PVC. RETE
12 B Cisco 0SB M A12.1(1) TR EHAIPVCHE O 4L ST HRBAFI(PIPQ)RFEHK o
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2B (FRF.12)

N (KT 768 kbps ) BAD R, REDBENAXNMAEESTEESTHI R , MATFR
RT20ZEWMELEER, BRIEREFCEHNRERORERES RN, fw, RRE-—NEHM
RS , AR ORARMNEEN T1, MERRHEFNIROEERN 64 K, MFENXHERZ LN D
BADGRER 64 K NRERTIRE, HER—MEZEONEMEM PVC BEERTERANDE
BENEEF PVC AMEANDERARD, BEATREBEDBRKXME

BOSBAL (AT 10
e gwagﬁ) (BT
56 Kbps 70 F1

64 Kbps 80 F17

128 Kbps 160 ZT

256 kbps 320 =5

512 Kbps 640 =7

768 Kbps 1000 ZT

1536 Kbps 1600 2T

BLE P

map-class frame-relay VoIPovFR
!l--- Some output is omitted. frame-relay fragment 80

A : XFT1536 Kbps , RREXTFES R, BMRERFHNE FIFO HIARS., RILEZFRE , N
FELASBYEE, 1600 FHWSBRA/NAEAME FIFO, B2 , HT1600F W L AR R 1TiED
RAEREMMTU)E , Rt ABBFES T2 Ko

RE
AR SCASGE R R AT R B MR E -

FHS y T :
’ 1m0 FXS
Frame Rela —
.-II-. 'l::'l ﬂ khﬂs .I y w
®G000 maui-voip-austin — 128 Kbps =

Cisco 3640 maui-voip-sj #5000
Cisco Fo40

[T
A5 SRS P L AL PR RO BB

- maui-voip-sj (Cisco 3640)



- maui-voip-austin (Cisco 3640)

maui-voip-sj (Cisco 3640)

version 12.2
service tinmestanps debug dateti ne nsec
service tinmestanps |og datetinme nsec
servi ce password-encryption
|
hostname maui-voip-sj
|
| oggi ng buffered 10000 debuggi ng
enabl e secret 5 $1$MYS3$TZ6bwr hWB25b2cVpEVgBo1l
|
i p subnet-zero
|
!--- Definition of the voice signaling and traffic class
maps. !--- "voice-traffic" class uses access-1ist 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
|

!-—— 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.
I-—-- The fair-queue conmmand associ ates the default cl ass
WFQ queuei ng

interface Ethernet0/0
ip address 172.22.113.3 255.255.255.0
hal f - dupl ex
!
interface Serial0/0
bandw dth 128
no i p 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
bandw dth 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 Vol PovFR is sel ected
by the user. !

ip classless

ip route 172.22.112. 0 255.255.255. 0 192.168.10.1
!
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

|

!--- access-1list 102 nmatches Vol P traffic !--- based on
the UDP port range. !--- Both odd and even ports are put
into the PQ !--- access-1list 103 natches Vol P signaling
protocol. In this !--- case, H 323 V2 is uesd with the
fast start feature.

!

voi ce-port 1/0/0

!

di al - peer voice 1 pots
destination-pattern 5000
port 1/0/0

!

di al - peer voice 2 voip
destination-pattern 6000
session target ipv4:192.168.10.1
dtnf-relay cisco-rtp
i p precedence 5

maui-voip-austin (Cisco 3640)

version 12.2

service tinmestanps debug dateti ne nsec

service tinmestanps | og datetime nsec

servi ce password-encryption

!

hostname maui-voip-austin

!

boot system flash slot1:c3640-is-ne.122-6a.bin

| oggi ng buffered 1000000 debuggi ng
!




i p 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
i p address 172.22.112.3 255.255.255.0
no keepalive
hal f - dupl ex
!
interface Serial0/0
bandwidth 64
no i p address
encapsulation frame-relay
no ip mroute-cache
no fair-queue
frame-relay traffic-shaping
frame-relay ip rtp header-compression
]
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
]
voi ce-port 1/0/0
]
di al - peer voice 1 pots
destination-pattern 6000
port 1/0/0
!
di al - peer voice 2 voip
destination-pattern 5000
session target ipv4:192.168.10.2
dtnf-relay cisco-rtp
i p precedence 5
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AP RENEERDTHRIAEERBERET,

DoRHEREFIE (REMAF ) ZEFELE show P, BXH T EAEEN show HH
HE Do

=

LLQ/IP RTP R & @S

LR show #l debug = AT #FBYERIE LLQ 1 IP RTP £ R ELE.

. show policy-map interface serial interface# - Ltin S A TEE LLQ BEM PQ T AES
NK, BALBTTHENFTERNELEE , SN T ## show policy-map interface it #I2
EaitiEs.

- show policy-map policy_map_name - & ~REXKEEMHAEENE R,

- show queue interface-type interface-number - 5| 45 EZ O A FHAEEMSEITE R,

- debug priority - 78 PQ S4HEREAIIPREBEREEZTHAR. EXFHMAEE , ESHALE
B HERA Ay i E DR HERR

- show class-map class_name - & REXEMFEENER.

- show call active voice - £ DSP & 3| LREREEELANHES.

- show frame-relay ip rtp header-compression - &£ & RTP #kERLiHEL.

&ﬂpﬂ

EEMA LT Debug M Show & X 2 BREL B # 17 R IE MR FEHERR.

- show frame-relay fragment - & 7R Cisco S HERP R EN WP XD BHNHEXER.
- debug frame-relay fragment - E REM P A S BREATN B4 REFRES . LN TE PVC
LAFTEZEO LB A,
WA/ O S

B AT show B4k O R EE TR RRRER,

- show traffic-shape queue interface-—& RVCIE B E BAR IR FF(DLC) AR BIHEFIH TRE/ R
AFRIEWIPL EHY IP RTP LA RIBE, HHERRAEREN , BERUBNERT. XKRH
BEREA PQ. BESFE LA RO,

. show traffic-shape - &7~ Tc, Bc, Be fl CIR EIE%FE\O SR Rl

- show frame-relay pvc dici-#- Z R REREFLZH. 7BRENBESEZSEEE. BZHHELHT
Blo 58S i G S BEHEBR

EAR&

EiR3/EX VC LLQ Ky Bug , EMERE O LRBEHE , PQ UK ER, % Bug B8 , NERE
VC LHIMAER , THE REMESYELT SHER, KESHHEA VC I LLQ TN 5H
fiefE A LLQ W3 OME. 1T HE Cisco I0S BHFMZA 12.2(3) RESRAIFELE X,

show & debug eS8 H R
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LT 2 A TRIEFMBEIEBRE show M debug 5 H RHl.

!-—- To capture sections of this output, the LLQO PQ bandwidth !--- is lowered and large data
traffic is placed !--- on the link to force packets drops. !--- Priority queue bandwidth is
lowered to 10 Kbps to force drops from the PQ. !--- Note: To reset counters, use the clear

counters commuand.

maui - voi p- sj #show policy-map inter ser 0/0.1
Serial 0/0.1: DLCI 300 -

Servi ce-policy output: VA CE-POLI CY

Class-map: voice-traffic (match-all)
26831 packets, 1737712 bytes
5 mnute offered rate 3000 bps, drop rate 2000 bps
Mat ch: access-group 102
Wei ghted Fair Queuei ng
Strict Priority
Qut put Queue: Conversation 24
Bandwidth 10 (kbps) Burst 250 (Bytes)
(pkts mat ched/ bytes matched) 26311/ 1704020
(total drops/bytes drops) 439/28964

Cl ass-map: voice-signaling (match-all)
80 packets, 6239 bytes
5 mnute offered rate 0 bps, drop rate 0 bps
Mat ch: access-group 103
Wei ghted Fair Queuei ng
Qut put Queue: Conversation 25
Bandwi dth 8 (kbps) Max Threshol d 64 (packets)
(pkts mat ched/ bytes nmat ched) 62/ 4897
(depth/total drops/no-buffer drops) 0/0/0

Cl ass-map: cl ass-default (match-any)
14633 packets, 6174492 bytes
5 mnute offered rate 10000 bps, drop rate 0 bps
Mat ch: any
Wei ghted Fair Queuei ng
FIl ow Based Fair Queueing
Maxi mum Nurmber of Hashed Queues 16
(total queued/total drops/no-buffer drops) 0/0/0

!--- These commands are useful to verify the LLQ configuration. MaUI - VOi p-austi n#show policy-map
voice-policy
Policy Map voice-policy
Class voice-signaling
Wei ghted Fair Queuei ng
Bandwi dth 8 (kbps) Max Threshol d 64 (packets)
Class voice-traffic
Wei ghted Fair Queuei ng
Strict Priority
Bandwidth 45 (kbps) Burst 1125 (Bytes)
Class class-default
Wei ghted Fair Queuei ng
FIl ow based Fair Queuei ng Max Threshol d 64 (packets)

maui - voi p- aust i n#show class-map
Class Map match-all voice-signaling (id 2)
Mat ch access-group 103



Cl ass Map match-any cl ass-default (id 0)
Mat ch any

Class Map match-all voice-traffic (id 3)
Mat ch access-group 102

!--- Frame Relay verification command output. MU -VOi p-Sj #show frame-relay fragment
interface dlci frag-type frag-size in-frag out-frag dr opped-frag
Serial 0/0.1 300 end-t o- end 80 4 4 0

maui - voi p- Sj #show frame-relay pvc 300
PVC Statistics for interface Serial 0/0 (Frane Rel ay DTE)
DLCI = 300, DLCI USAGE = LOCAL, PVC STATUS = ACTI VE, | NTERFACE = Serial0/0.1

i nput pkts 7 output pkts 7 in bytes 926
out bytes 918 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 2 out bcast bytes 598
pvc create tine 1w2d, |last time pvc status changed 1wzd
service policy VOICE-POLICY

Service-policy output: VOICE-POLICY

Class-map: voice-traffic (match-all)
0 packets, 0O bytes
5 mnute offered rate O bps, drop rate 0 bps
Match: access-group 102
Wei ght ed Fair Queuei ng
Strict Priority
Cut put Queue: Conversation 24
Bandwi dt h 45 (kbps) Burst 250 (Bytes)
(pkts mat ched/ bytes mat ched) 0/0
(total drops/bytes drops) 0/0

Cl ass-map: voice-signaling (match-all)
0 packets, 0O bytes
5 mnute offered rate O bps, drop rate 0 bps
Mat ch: access-group 103
Wei ght ed Fair Queuei ng
Cut put Queue: Conversation 25
Bandwi dt h 8 (kbps) Max Threshol d 64 (packets)
(pkts mat ched/ bytes mat ched) 0/0
(depth/total drops/no-buffer drops) 0/0/0

Cl ass-map: cl ass-default (match-any)
7 packets, 918 bytes
5 mnute offered rate O bps, drop rate 0 bps
Mat ch: any
Wei ght ed Fair Queuei ng
FIl ow Based Fair Queueing
Maxi mum Nunber of Hashed Queues 16
(total queued/total drops/no-buffer drops) 0/0/0

CQut put queue size 0/ nmax total 600/drops O

fragment type end-to-end fragment size 80

cir 64000 bc 640 be 0 limit 80 interval 10

mincir 64000 byte increnent 80 BECN response no
frags 13 bytes 962 frags del ayed 8 bytes del ayed 642

shapi ng i nactive
traffic shaping drops O



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

PVC Statistics for interface Serial 0/0 (Frane Rel ay DTE)
DLCI = 300, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, |NTERFACE = Serial0/0.1

i nput pkts 483 output pkts 445 in bytes 122731
out bytes 136833 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O
out bcast pkts 4 out bcast bytes 1196
pvc create tine 1w2d, |last time pvc status changed 1wzd
servi ce policy VO CE-PCLI CY

Servi ce-policy output: VO CE-POLICY

Cl ass-map: voice-traffic (match-all)
352 packets, 22900 bytes
5 mnute offered rate 2000 bps, drop rate 2000 bps
Mat ch: access-group 102
Wei ght ed Fair Queuei ng
Strict Priority
Cut put Queue: Conversation 24
Bandwi dth 10 (kbps) Burst 250 (Bytes)
(pkts mat ched/ byt es mat ched) 352/22900
(total drops/bytes drops) 169/11188

Cl ass-map: voice-signaling (match-all)
7 packets, 789 bytes
5 mnute offered rate O bps, drop rate 0 bps
Mat ch: access-group 103
Wei ght ed Fair Queuei ng
Cut put Queue: Conversation 25
Bandwi dt h 8 (kbps) Max Threshol d 64 (packets)
(pkts mat ched/ bytes mat ched) 7/789
(depth/total drops/no-buffer drops) 0/0/0

Cl ass-map: cl ass-default (match-any)
79 packets, 102996 bytes
5 mnute offered rate 4000 bps, drop rate 0O bps
Mat ch: any
Wei ght ed Fair Queuei ng
Fl ow Based Fair Queueing
Maxi mum Nunber of Hashed Queues 16
(total queued/total drops/no-buffer drops) 5/0/0
CQut put queue size 5/nmax total 600/drops 169
fragnent type end-to-end fragnent size 80
cir 64000 bc 640 be O limt 80 interval 10
m ncir 64000 byte increment 80 BECN response no
frags 2158 bytes 178145 frags del ayed 1968 bytes del ayed 166021

shapi ng active
traffic shaping drops 169

!--- Notice that the Tc interval equals 10 ms, !--- CIR equals 64000 BPS, and BC equals 640.
maui - voi p- sj #show traffic-shape
Interface Se0/0.1
Access Tar get Byt e Sust ain Excess Interval Increment Adapt
VC Li st Rat e Limt bits/int bits/int (ns) (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 -Vvoi p-austi n#show frame-relay PVC 100

PVC Statistics for interface Serial 0/1 (Frane Relay DTE)

DLCI = 100, DLClI USACE = LOCAL, PVC STATUS = ACTIVE, | NTERFACE = Serial0O/1.1

i nput pkts 336 out put pkts 474 in bytes 61713
out bytes 78960 dropped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 0O out bcast bytes O

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

Di scard Dynani ¢ Reserved
t hreshol d gueue count gueue count
64 16 2
CQut put queue size 0/nmax total 600/drops O
fragment type end-to-end fragment size 80
cir 64000 BC 640 be 0 limt 125 interval 10
m ncir 32000 byte increment 125 BECN r esponse no
frags 1091 byt es 82880 frags del ayed 671 byt es del ayed 56000

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

!--- This command displays information of the VoIP dial-peers. maui-Vvoi p-austi n#¥show dial-peer
voice 2
Voi ceOver | pPeer 2

information type = voi ce,

tag = 2, destination-pattern = ~5000',

answer -address = ', preference=0,
group = 2, Adnmin state is up, Operation state is up,
incom ng call ed-nunber = ', connections/maxi mum = 0/ unlimted,
appl i cation associ at ed:
type = voip, session-target = "ipv4:192.168.10.2',

t echnol ogy prefix:
ip precedence = 5, UDP checksum = di sabl ed
sessi on-protocol = cisco, reg-qos = best-effort,
acc-qos = best-effort,
dtmf-relay = cisco-rtp,
fax-rate = voi ce, payl oad size = 20 bytes
codec = g729r8, payload size = 20 bytes,
Expect factor = 10, lcpif = 30, signaling-type = cas,
VAD = enabled, Poor QOV Trap = disabl ed,
Connect Tine = 165830, Charged Units = 0,
Successful Calls = 30, Failed Calls = 0,
Accepted Calls = 30, Refused Calls = 0,
Last Di sconnect Cause is "10",
Last Di sconnect Text is "normal call clearing.",
Last Setup Tinme = 69134010.
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