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WKDOa~v RIZUDP Py ¥ av 7 4 Xal—vay T—RNCIREHATEET2, UDP Vv ¥
(a—=Fv7) BfECIIENTEEEA,

— history distributions-of-statistics-kept

— history statistics-distribution-interval

— request-data-size

a—F v XA TEEET DL, codec-interval, codec-size, #5 1 codec-numpacket O
Tva VTHEYRT 7 A0 MEBSBRESNET, 7740 MEL Y bELSE DRI (R
La—7 v OBRLRE) BRHLIHEEERVT, HE, VA X, BLOAT Yy MOKAT g
DIEZEE LRV T2 SN,

show ip sla configuration =~ > RZF&ET 5 &, [Number of statistic distribution buckets kept]
LU TStatistic distribution interval (milliseconds)] DENR/RINETHR, Zh b OfEIFY »
Z (a—=7v7) BfECEA s hEEA,

enable
configure terminal
ip sla operation-number

udp-jitter {destination-ip-address | destination-hostname} destination-port codec codec-type
[codec-numpackets number-of-packets] [codec-size number-of-bytes] [codec-interval
milliseconds] [advantage-factor value] [source-ip {ip-address | hostname}] [source-port
port-number] [control {enable | disable}]

history enhanced [interval seconds] [buckets number-of-buckets]
frequency seconds

history hours-of-statistics-kept sours

owner owner-id

tag text

. threshold milliseconds
11.
12.

timeout milliseconds

tos number

FoX
traffic-class number

flow-label number
verify-data
vrf vrf-name

exit




| VolP B® Cisco 10S IP SLA UDP ¥ v 2 BI{EDEE

IP SLAVoIP UDP v aBiEnBEAZE M

17. ip sla schedule operation-number [life {forever | seconds}] [start-time {hh:mm|.ss][month day | day
month] | pending | now | after hh:mm:ss}] [ageout seconds] [recurring]

18. exit

19. show ip sla configuration [operation-number]

FIED

AU RFERE7I3 Y

=]: 5]

AFY7 1 enable

i

Router> enable

¥ HE EXEC E— F& A Xx—7 2L ET,
o T T IRERINTZH, RNAU—REANLET,

RFw T 2 configure terminal

i

Router# configure terminal

Jua—r) ar7 4 Fal—yary ®T— REHEBLET,

X7_"‘jj 3 ip sla operation-number

il

Router (config) # ip sla 10

IP SLA EifEDRE%ZBM L, IPSLA 227 4 X2 L —
vary E'— RIBITLET,

Z?“jj’ 4 udp-jitter {destination-ip-address |
destination-hostname} destination-port
codec codec-type [codec-numpackets
number-of-packets] [codec-size
number-of-bytes] [codec-interval
milliseconds] [advantage-factor value]
[source-ip {ip-address | hostname}]

[source-port port-number] [control {enable

| disable}]

B :

Router (config-ip-sla)# udp-jitter
209.165.200.225 16384 codec g7llalaw
advantage-factor 10

BIE, Y&, BLOT v MAKOFEFHERIIMZ T,
VoIP ZAa7 &AMt 5Y v (a—Fv7) @it LTZ
DOIMEEHRELET,

RFw 7T 5 history enhanced [interval seconds]
[buckets number-of-buckets]

il
Router (config-ip-sla-jitter)# history
enhanced interval 900 buckets 100

(E&) 1P SLA BIEICH§ DHRRBENE Z A R —T7 Vi
LET,

27_"77 6 frequency seconds

i

Router (config-ip-sla-jitter)# frequency 30

({EE) $EE L7 IP SLA BifE£2# 0 KMz iE LEJ

RTFvT T history hours-of-statistics-kept hours

B
Router (config-ip-sla-jitter)# history
hours-of-statistics-kept 4

({E&) 1P SLA BiEDOKEFHEH & frfF 4 2 BB s L
£7,
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ATv 7T 12

ATv 7 13

2ATv7 14

ATv 7T 15

27w 7 16

ATV RFFERERTIVa Y

]3]

owner owner-id

il

Router (config-ip-sla-jitter)# owner admin

(f£&) IP SLA #1{E® Simple Network Management
Protocol (SNMP; ffig %~ FU—27%# 7o kaL) prf
FEHRELET,

tag text

i
Router (config-ip-sla-jitter)# tag
TelnetPollServerl

(fEE) IP SLA BifED = — W& ID 2 ER L £ 7,

threshold milliseconds

B
Router (config-ip-sla-jitter)# threshold
10000

({E&) IPSLA BRI L > TRk S D Ry bY—2 £=
2 TREHEREFR T 57200 ER L S WEAHRE L
£,

timeout milliseconds

i

Router (config-ip-sla-jitter)# timeout 10000

(fEE) 1P SLA BifERS T DERAT v k9D DISE 2 15k
ToORMZBRELET,

tos number

F70x

traffic-class number

B
Router (config-ip-sla-jitter)# tos 160
e

il

Router (config-ip-sla-jitter)# traffic-class
160

({£&) IPv4d x> FU—27IZRY . IP SLA #ifE®D 1Pv4
N~y A —0D ToS A hEEFZLET,

E s

(L) IPV6 % v hU—ZICRY | Y H— FSNTNS IP
FEICHT D IPV6 ~v X —D T T 4 w7 7T AN |
EEHLET,

flow-label number

B .
Router (config-ip-sla-jitter) #
112233

flow-label

(F£E) IPv6 X b T —Z RV, R —hENTW5 IP
SLA Bi{EIZkT 5 IPv6 ~v X —D 7 u— F~Yb 7 ¢ — )b
KEEHZLET,

verify-data

il

Router (config-ip-sla-jitter) # verify-data

({E&) 1P SLA BiERKISE T » MR L TT — Z ik
DHEELZF =y 73T DX LET,

vrf vrf-name

B

Router (config-ip-sla-jitter)# vrf vpn-A

(f£&) 1P SLA #§fE% i L C. Multiprotocol Label
Switching (MPLS; ~/VF 70 k2L T~Ub A4 v F 1 7)
Virtual Private Network (VPN; X—F ¥ /)L 75 A X— |
Xy hU—7) NEE=XY I TELLIICLET,

exit

i

Router (config-ip-sla-jitter)# exit

UDPY v % av 7 4Fal—ary 72— REeKT L,
Jya—r )L ar 74 FX¥alb—ay T—RIEYET,
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ATFyFT 17

AFvF 18

ATy 719

IP SLA VoIP UDP SvaBifrn®es M

ATV FFERERTIVa Y

B

ip sla schedule operation-number [life

{forever | seconds}] [start-time
{hh:mm[:ss] [month day | day month] |
pending | now | after hh:mm:ss}] [ageout

seconds] [recurring]

i
Router (config) # ip sla schedule 5
start-time now life forever

e D IP SLABEDOARAY P a—Y o NT A —2EHTE
LE9d,

exit

il

Router (config) # exit

EEB) Z/a— L ay 7 4 ¥al—vay B— REKT
L. ¥ EXEC £— FIZRE D £,

show ip sla configuration
[operation-number]

i

Router# show ip sla configuration 10

(EE) $To IP SLA BifEE£ 72 i3457E L 72 IP SLA #hE
BT DREME, T_XTOT 74/ MEZEZDTHRRL
£,

ST aA—FaTDEVH

o IP SLA SERFEITE T, FaHERB LR SN TW R WIS, BIEOREIC verify-data =~ K%
BMMLT APSLA 2> 7 4 Falb—v gy T—RKNTRE)., T—IWite2 A x—7 VI LET, A
F—T NI D L FEEDIGENHHE L TORWNE I DR F = v 7 SNET, @ OEERIC
verify-data 2~ > REFERAT 5 &, RERA——~y BP0 HOTHEE LT ZE0,

o IPSLA EfEICBIT2REEEZ NT TV a—F 0 735121, debugip sla trace =~ R &
debug ip sla error =~ F&FEH L £ 7,

ROVEZE

IP SLA SiEDREREZFR R L, NAZMIRT 511X, show ip sla statistics =~ > REFEHLET, ¥—
ERA LSV OREEICKHET D7 4 =V ROWMNEHERTH L, —E 2 X N v 7 BFEHEN

THLME I W T HHRICLLET,

IP SLA VoIP UDP 2 v Z Ei{EDEREHI

e [ : IP SLA VoIP UDP &#i{fEmi%E] (P.11)
e [41: IP SLA VoIP UDP @h{Ef#cattE#H D 711 (P.13)

1 : IP SLA VolP UDP D&k %E

WOFITIE, 209.165.200.225 D7 734 2T IP SLA Responder 734 2 —7 LV Th D LKELET,

Router> enable
Password:
Router# configure terminal

Enter configuration commands, one per line. End with the end command.

Router (config)# ip sla 10
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Router (config-sla)# udp-jitter 209.165.200.225 16384 codec g7llalaw advantage-factor 2
Router (config-sla-jitter)# owner admin bofh

Router (config-sla-jitter)# exit

Router (config)# ip sla schedule 10 start-time now

Router (config) # exit

Router#

Router# show running-config | begin ip sla 10

ip sla 10

udp-jitter 209.165.200.225 16384 codec g7llalaw advantage-factor 2
owner admin bofh

ip sla schedule 10 start-time now

Router# show ip sla configuration 10

Entry number: 10

Owner: admin bofh

Tag:

Type of operation to perform: jitter
Target address: 209.165.200.225

Source address: 0.0.0.0

Target port: 16384

Source port: O

Operation timeout (milliseconds): 5000
Codec Type: g7llalaw

Codec Number Of Packets: 1000

Codec Packet Size: 172

Codec Interval (milliseconds): 20
Advantage Factor: 2

Type Of Service parameters: 0x0

Verify data: No

Vrf Name:

Control Packets: enabled

Operation frequency (seconds): 60

Next Scheduled Start Time: Start Time already passed
Life (seconds): 3600

Entry Ageout (seconds): never

Status of entry (SNMP RowStatus): Active
Connection loss reaction enabled: No
Timeout reaction enabled: No

Verify error enabled: No

Threshold reaction type: Never

Threshold (milliseconds): 5000

Threshold Falling (milliseconds): 3000
Threshold Count: 5

Threshold Count2: 5

Reaction Type: None

Number of statistic hours kept: 2

Number of statistic distribution buckets kept: 1
Statistic distribution interval (milliseconds): 20
Enhanced History:

Uy BMEOa—T v BATPREESND L. show ip sla configuration =~ > RO JITIE, 2
#w» Z @ [Request size (ARR data portion)]. Number of packets), 3 LU [lInterval
(milliseconds)] DK /XT A —Z | IRRINERE AL, TDORDOVIZ, [Codec Packet Size]. [Codec
Number of Packets|, 35X % Codec Interval (milliseconds)] DENER SN ET,




| VolP B® Cisco 10S IP SLA UDP ¥ v 2 BI{EDEE
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EHAEROH A

IP SLA VolP UDP ¥ v & Bk D&% 5EH

ok (a—F v ) BEOEF AT (ICPIF it MOS ) %%F/Kk7 521X, show ip sla statistics

awr REFEHLET,

Router# show ip sla statistics 10

Entry number: 10

Modification time:
Number of operations
Number of operations
Current seconds left in
Operational state of
Last time this entry

Life: Forever

entry: Active
was reset:

Never

Connection loss occurred: FALSE

Timeout occurred: FALSE

Over thresholds occurred: FALSE

Latest RTT

Latest operation start time:

Latest operation return
!

Voice Scores:

(milliseconds): 19

code: OK

ICPIF: 20 MOS Score: 3.20

!

RTT Values:

NumOfRTT: 10 RTTAvg: 19 RTTMin:
RTTSum: 191 RTTSum2: 3649

Packet Loss Values:

PacketLossSD: 0 PacketLossDS: 0

PacketOutOfSequence: 0
InternalError: 0
Jitter Values:
NumOfJitterSamples: 9
MinOfPositivesSD:
NumOfPositivesSD:
MinOfNegativesSD:
NumOfNegativesSD:
MinOfPositivesDS:
NumOfPositivesDS:
MinOfNegativesDS:
NumOfNegativesDS: 1
Interarrival jitterout:
One Way Values:

P PP OOO O

NumOfOwW: 0
OWMinSD: O OWMaxSD:
OWMinDS: O OWMaxDS:

PacketMIA: 0
Busies: 0

1

9

12:57:45.690 UTC Sun Oct 26 2003
attempted: 1
skipped: 0

12:57:45.723 Sun Oct 26 2003

RTTMax: 20

PacketLateArrival: O

MaxOfPositivesSD: 0
SumOfPositivesSD: 0 Sum2PositivesSD: 0
MaxOfNegativesSD: 0
SumOfNegativesSD: 0 Sum2NegativesSD: 0
MaxOfPositivesDS: 1
SumOfPositivesDS: 1 Sum2PositivesDS: 1
MaxOfNegativesDS: 1

SumOfNegativesDS: 1 Sum2NegativesDS: 1
0 Interarrival jitterin: O

0 OWwSumSD: 0 OWSum2SD: 0

0 OWwSumDS: 0 OWSum2DS: 0
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Voice over IP (VoIP) =2 —F w7

['Understanding Codecs: Complexity, Hardware Support, MOS, and
Negotiation]

http://www.cisco.com/en/US/tech/tk1077/technologies_tech note0
9186a00800b6710.shtml

Nry hERRY NU—T DY v X

['Understanding Jitter in Packet Voice Networks (Cisco 10S
Platforms) ]

http://www.cisco.com/en/US/tech/tk652/tk698/technologies_tech
note09186a00800945df.shtml

Cisco I0OS 2w K

[ Cisco 10S Master Commands List, All Releases]

Cisco IOSIP SLA =2~ K

[Cisco IOS IP SLAs Command Reference]

BES— R ADPSTN 74—/ Xy 7

['SIP: Measurement-Based Call Admission Control for SIP ]
http://www.cisco.com/en/US/docs/ios/12_2t/12_2t15/feature/guide

/ftcacsip.html

&

Btk

24 I

ITU-T #%& G.107 (2003 %)

[The E-model, a computation model for use in transmission
planning]J

ITU-T &% G.113 (1996 4F)

[ Transmission impairments ]

ITU-T % G.113 (2001 4F)

[Transmission impairments due to speech processing.J

ITU-T #% G711 (1998 4%)

[ Pulse code modulation (PCM) of voice frequencies]
(B4 G711 EFa—7T v )

ITU-T &% G.729 Annex A (1996 4)

[Reduced complexity 8 kbit/s CS-ACELP speech codec]
(B4 G729/A/B EFa—7 v )

ITU-T #)% P.800.1 (2003 %)

[Mean Opinion Score (MOS) terminologyJ

INHORKITHT D RERY R - P2 LEERTLILDOTEDHY £HA,

ITU EEXEEHE ((BEAZ2 ITU-T B%])) 1%, http:/www.itu.ch TAFTE E5, BHEOMEIT,
BREA S H—%y b A R CAFTEET,



http://www.cisco.com/en/US/docs/ios/mcl/allreleasemcl/all_book.html
http://www.cisco.com/en/US/docs/ios/ipsla/command/reference/sla_book.html
http://www.cisco.com/en/US/tech/tk1077/technologies_tech_note09186a00800b6710.shtml
http://www.cisco.com/en/US/tech/tk652/tk698/technologies_tech_note09186a00800945df.shtml
http://www.cisco.com/en/US/docs/ios/12_2t/12_2t15/feature/guide/ftcacsip.html
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MIB

romoszry W

MIB

MIB Link

CISCO-RTTMON-MIB

BIRLZ7 Ty b7+ —24, CiscolOS VU —RA, BIOWERELE »
O MIB #HHZ L THF U ra— RT58E41%, ko URLICHD
Cisco MIB Locator ZfEH L £9°,

http://www.cisco.com/go/mibs

RFC' f4 LI
RFC 768 [ User Datagram Protocoll
RFC 1889

TRTP: A Transport Protocol for Real-Time Applications ]

1. ZOBREICED, RENTWVD RFC OEERYR— M2 ERTL20DOTIELHY £HA,

DRADTYZHI YR— bk

SieA

>y

FHOURLIZTZ7EALT, YAaDT 7=k
A= M ERKBIZIEHL T 7ZE0,

TS SERIEHRICT O Web VA b AKAL
HET,

T =NV R—= I EZITD
V7N ETEA T =T

X2 VT o OMEFEEERE TS, Fikv Aol
mOEX 2 VT BT 5 XEEZIT S

= BIRNY = RAAT I ERT D

- Product Alert M 3Z15 & &k

- Field Notice ? 3213 %%

- Bug Toolkit % fii L 7= BE%n o fH RE D # 2R
- Networking Professionals (NetPro) =3I =2=7 ¢
T, HINBEEDT 4 A v g LZBINT 5
b= T VY —ANT 7B RT S
- TAC Case Collection YV — /L&A LT, "— K=
TRBE, NI F—~ AICHET D i RE A A
UHETTT 4 TITHRRER L ORI D
ZD Web %A b EDY =T 7 2T HERIL
Cisco.com D 74 ID B LUVIA YT — RPQMETT,

http://www.cisco.com/en/US/support/index.html
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IP SLA VoIP UDP v % EifEDHEEETRH

£ 81T, ZOEIIEHIN TV OHEERL L OEKN R EFHR~D ) 7 2R LET,

T b7 F—LBIOY T YT A A—=VOVR— MEREZMHRFKT HIZIE, Cisco Feature
Navigator Z#f#f L &7, Cisco Feature Navigator #3525 &, Y7 b =7 4 A—UBRHFR— T
DEHEDY 7 T V) —A MiEEy M, I Ty 7+ — &R TE LT, Cisco
Feature Navigator (2%, http://www.cisco.com/go/cfn 2257 72X L ¥, Cisco.com D7 A7 K
DD EE A,

GE) £8WE, —EOY T =T VI —ZAD5b5, FEOKENHO THEASNZY 7 =7 VY —
ALEFPEWMINTVET, FICHZ L TWARWNE D 2oL, —#HoY 7 hoy=7 JJ—2
DLEED Y V=2 THHR—Fshxd,

= 8 IP SLA VoIP UDP v 4 BifE D aEIE
BRER Jy—= BEEIRR
IP SLA UDP ¥ v & @jff 12.2(31)SB2 | Cisco I0S IP SLA User Datagram Protocol (UDP; == —*

122(33)SRBl  |F—% 755 Fu bal) Py Z@ErEHT5 L.
122(33) SXH |UDP F5 7 4 v 7 26T 5%y U= NIZBITDH T

12.3(14)T Uy RNy FRBIE, —HFREBE, —~HEY &, —H
15.0(1)S Ry MER, BIXOEFRANE TEEI,
IPv6 : IP SLA (UDP ¥v %, UDP == —, 12.2(33)SRC  |IPv6 % v N T — 7 COBMEZ AIREICT B 7= DI H R — K
ICMP = =—_ TCP ##¢) 12.2(33)SB MEMENE L,
12.4(20)T
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CS-ACELP : 2% 3# G729 B LV G.729A [Coding of speech at 8 kbit/s using conjugate-structure
algebraic-code-excited linear-prediction (CS-ACELP)) THEShiza—T v 7 247,

ITU : International Telecommunication Union (EEEXEEES), ITU I, BUFHERE R L ORME
B =PRI OBZBESR Y PV BIOY — RT3 E2(T O, EEEA N O E R
T4, ITU Telecommunication Standardization Sector (ITU-T; [EREXE{E HAE K IBEELE/LE)
X, BRBEOH LD L HEXIRETHHE B 2HETLI2HMTHY ., ITU @ 3 DOIEEEM
D 1->T9, ITU ® Web ¥ M, http://www.itu.int T,

ITU-T : ITU Telecommunication Standardization Sector ([EFEE & 1HE A B 5REEAE(LEM),
ITU-T i ITU @ 3 SOfEEFFAD 1 > TH, BREEFEOH LD L5 H 255 LT 58K (ITU-T #E
LRI ET) FHRETHEHMTY,

MOS-CQE (Mean Opinion Score; Conversational Quality, Estimated) : /€D 7 7"V 7 — = LR
FTTORETFHMEANL TRy P —2EHEET VICL > CHRITEN S 227, ITU-T #% G.107
WO > TEITENTZHERDOE OFfl, Mean Opinion Score (MOS; A =4 L 3F8) BB I
% &, MOS-CQE OSSR At L EJ, !

PCM : & 303E G711 [Pulse code modulation (PCM) of voice frequenciesl] THEINTza—F v 7

2A 7,

aA—F 7 IPT VL7 A=—WIBT L3 —T v 7IiE, BEET XL ETH T — 2 DIRERRE

ESED O SN DM/ EMERT VT ) XALTY, BEFa—T vy XA 7%, @E, 7ra
URALERET 2 ITU #E5FK S (IPCMJ TiE7Ze< G711 72 8) ZEALTRINET,
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