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— M THRI®TEE T, Signal Fail ( SF; E5EE ) &4 % /-lF Signal Degrade ( SD; §5 %1t

) REORERICE, N—ROITFTHFWEEDLS PEBRANODTYYEZZITOVET, UN—FT41
T A7 EFERTEET, SFREMrREETAEEERE. WEROEER., REETNLEE
FEBTR E, N—RIJITHEBNICWERANOYWEZXZZEHBLET. WEEIRE P ERED
FEIE 1 > /> R Protect Group Protocol (PGP ) IC& W ThhhET, IFUN—F170AT> 3
VT, SFREORERICN—RIVITHAPRBAOYYEZZToLE. WEEADOBEY]
WEANFITOhER A
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REOREEZRL, PUO2IV2BRIBDVIVIANEZEELET, BEROAEBETE, 0>
T FyXIILZEALTABZHERZELTVET, I—FE2KRIKETED W EBRS RV P EE
B, WERSIU PEENSEIEBE N, MIBEF ¥R/ (APSPGP £/ ) 2 EBL T
EHftENET, COMIF v RIICIE, BB SONET ., 41 —H Y b, FEEXFEHIF
NEFREFEATEELE T, APSOREZTOIIL—ZTR. PAUEZ—T I ADEKREICW AU X
—TJIARZEDIIN—BZDIPT7RLA(BERGIL—TFTNYT FRLAT, Chz#R)ZED
S

User Datagram Protocol ( UDP; 1—% F#—&J 2 A 7O ) O L TEETS APS PGP (C
KV, WAUER—TIA AZHHITZT7OCLREP AU ER—TI( A%Z4HITZ7OAENOE
EANFUEICEYET, PREZFHEAITZ7O0LAG 07O I ZERAL T, BRSE. F
YRIEETOHEEAE, FEEI1I—YNARBICWEREETITATICTINKETIOT17LICTS
AMCOVWT, WEREZEC7OLAICERLET, chS 2 07O ABOBEN AbhizE
B WI—ZFPEBIEELEVENDELTWEROELHBEZSIEZITET,

APS $ KRTUBBEIN > R

RIZAPS D NUH—ZHREN (BEIELOEWVIE) CHBELEEDZERLET,

- FEYYERER

. SD %44 ( BitError Rate ( BER; E'Y RE8V R ) A*SD L& \MERE XS )

- SF %1 ( Loss of Frame ( LOF; 7L — A%k ) . Loss of Signal ( LOS; {§&H% ) . Alarm
Indication Signal-Line ( AIS-L; 72 —ARRES (E#E) ). 103 £ I—FICLD7O
ESaZ JnEZBASERBER)

- BEYV) B ER

APS ZFRETRDLEHDI0OS A7 a>vERLET,

GSR(config-if)# aps ?
authentication Authentication string

force For ce channel

group Group associ ation

| ockout Lockout protection channel

nanual Manual | y swi tch channel

pr ot ect Protect specified circuit

refl ector Configure for reflector nobde APS
revert Specify revert operation and interval
si gnal i ng Speci fy SONET/ SDH K1K2 signal i ng
tinmers APS tinmers

unidirectional Configure for unidirectional node
wor Ki ng Wor ki ng channel nunber

APS BBED = DOFL VW I0OS N RICHIA, POS A X —T7 T A4 AZEIN > R POS
threshold & & T POS report A"BMENhEL 2. ChSOINY RiF BER LEVEX SONET 7



Z—LDLR—FTAVITIEBIZDI—HYREEZYR—NIBZENTT, RICHABZRLET,

GSR(config-if)# POS threshold ?
bl-tca Bl BER threshold crossing alarm
b2-tca B2 BER threshold crossing alarm
b3-tca B3 BER threshold crossing alarm
sd-ber set Signal Degrade BER threshol d
sf-ber set Signal Fail BER threshold

GSR(config-if)# POS report ?
al | all Al arms/Signals
bl-tca Bl BER threshold crossing alarm
b2-tca B2 BER threshold crossing alarm
b3-tca B3 BER threshold crossing alarm

lais Line Alarm I ndication Signal

I rdi Li ne Renote Defect I|ndication
pai s Path Al arm I ndication Signal
pl op Path Loss of Pointer

pr di Path Renote Defect |ndication

r dool Receive Data Qut O Lock

sd-ber LBIP BER in excess of SD threshold
sf-ber LBIP BER in excess of SF threshold
sl of Section Loss of Frane

sl os Section Loss of Signal

AMYFT E—R

MEEME—RTE, ZF (Rx) BRTEEFE (TX) FYRILE 1 XNTRAAIYFEhET, —H@EE
—RTR, XBROPRXFY¥RILFBELZICAMYTFENET, LEARF, WAAE—RTW A
VE—TIARALEDO RXFYRIAFYRIETZEHERTDE, RABKRY TX DT ¥ RILAY]
WEDYRT,

REEE—K (#ER )

WIIL—ZHNEEZFBEL. PIL—RCBALEFT (O—HIMEEEHZE PGP ZALT), PIL—
REWIL—RIC. WAV ER—TIA RAZBIRERTDELSICERLET (O—HILHEEESE
PGP #/LT)o PIL—ZIEADMIZ, TXERXDPADYYEXZEERLET (ADM ICEAH
SPAVE—TIAALEDOKIIK2ZNARNENRNLT ) PIL—BZNFPAUR—T7 T4 AEEIRL
. ADM A BXAEREEFSEWRIIRVET (PA U EZ—TIAARAT7A4NICEAAS ADM LD
KI/IK2/ N4 REZALT),
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HLUET (A—DIMEEZE PGP ZNLT ) PIL—REWIL—ZRIC. WA E—TIARA
ZERBRIBDEISICERLET (A—HIHEEEHRE PGP ZNALT ). WI—REFE, WA X
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F)ZTH—KL, ADMICRXOPAVE—TIAANDYYERAZRFEEET, PIL—FE
ADMIZ, PAVEB—T IAANDYVEZEZERLET (ADM 7 7ANIC@AADI PAR—T
IAADKIK2ZNLT )o PIL—ENPAURER—T7 T4 A%ERL. ADMIE AL Y FERIC
BELET,

BREME—RTE., =25 ADM ICEI) BRZRFILET, CheTd5e0lC, -2



LAIS (WOBAWKEN ) EFHY—RLET, PTREREN ). LEF>T, BEET—RE

GR-253IZEML TVB - th, FHIRENTT, 7L, BFEE— RE2BEBORFHAA Y
FEBEHWICETL. A/ YFAMBANESICRRHESICLET, chiE L—FT 129 XA
XL (IP) CR<ERAENEHHIO DT, ThEAOLARLERS 74 Y 9FE—DA >
R—TIAALICRxBLT T EBOENOERELET, T4DS5, L—KE GR253 D—FH
TORILCERULETA. IPEHR—RNTIEFLAOLYEZEBRELET. COEDIC,

L—REEED 1 FOTPANLD TXBLT R EHR—NLEL Ao

3 : Cisco 120002 1) — X &EGR-253¢& M K& iV E, Cisco 12000 ) —AAWEB KUPIZT D
YIOREETHLT, —EBll1 DDAV E—TIA AETITA4TILTBETT,

BESF)F
BRAAEA—T7IAADS ADM Z 7L N\OEE

ADM A" 7 7 4 NEEE%#EEL., PJ)L—XIC SF SWITCH REQUEST #%{EL T (PA>&—7 I
AAT7ANLEDOKI/KRZNARENLT ), PAVER—TIALA AN EZEZERLET, P
L—=—BZB>WIL—ZIC WA R—T I AZBRHFR (BWL) THLSICERLET (O—
DILHEERZNLT ). PL—RBEPAUER—TIAAZER (&) LET. PIL—FH
ADM 2, Y1 EBZAERAOEBREEXZLET (PAX—TIAAADM 774N LD K1/K2 /N
A1 hZHLT),

ADM A SBHEA S EZ—TIAR Z7ZANNOEE (RABE—R)

WIIL—Z2HNEEZFBEL. PILI—RCBHALFT (O—HIMEEEHKEZNLT ), PIL—REF
WIL—ZRIC. WA R—TIA AZERBRIZDEISICERLET (O—NIILHEEERZNLT
)o PIL—REFEADMIZ, TXE RXOPADYIWERXZERLET (ADM 774 /)NIZ@HS P
AVB—TIAALEDKIK2ZNARENLT ) PIL—FNFPAUR—T T4 A%EZEIRL,
ADM AV BZABEREGEFTERICHVET (PAIVE—TIAARAT77ANICEALS ADM LD
KIIK2 N1 RENLT),

ADMASBHEA LV EZ—TIARTPANNOEE (BEFEE—R)

WIIL—ZHNEEZFBEL. PILI—RCBALFT (O—HIMEEEHZEZNLT ), PIL—REF
WIL—ZRIC. WA ER—TIA AZERBRIZDEISICERLET (O—NIILHEEEHRZNLT
)o WI—ZIFE 100 ZURDOELAIS ZT7H—KL, RKOPAVER—TIAANDOY)EX%Z
ADM (Z58F|EHBE T, PIL—ZIEADMIZ, PAARA—T IAANDYPNEZAZERLET
(ADM 77 ANCAAS P AV E—TILAOKIK2ENALT ) PIL—ENAPAVR—TT
A AZERL, ADM G ARAM Y FERICEELET.

BRAAE—7IAABLTADM V2 JEDO X B LT RXFBZ7 FA/NOHEE

MEOS—T 2 ANRABENET, PIL—FZHNFPAOYNEZAEZLICHBTSH. ADM A %EIC
P EXEBBTENGERSEL A, BESNARBERALTT,

POS Z3% 9 % Cisco JL—ZI&. SONET/Synchronous Digital Hierarchy (SDH ) o> 3>
B BRIV IONA T X ML T Terminal Equipment ( TE; iR #35 ) & L T#HE
BEL. XD SONET/SDH IZ—8 LV 77— LZBREB LV LR—KNTEET,

.93 :L0S, LOF, BXTAL Y 17k—)L KiBBFS—h (TCA) (B1)



DAYV IAS(TAVBRUONAR), UE—RNEEXRR (RDI) (ZA4VB8LTNR)., UE
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. Path: AIS, RDI, REI, (B3). #HLWRA>Z ARV KN (NEWPTR), RTF 17 A&
VYITAT ARYN(PSE), XHTAT REZY T 1420 AR (NSE)
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111 Z4 2 AIS

110 Z 41 > RDI

101 NAEREE—R

100 —HEREE—R

TOfM | FiE

X : K2(12345678) D54

.- K2[1 4] IETE7'U YIOENRTWABF ¥ XRILES,
CK2BI-T—FFTUF ¥ (1+1DBEEFEIZ0)
. K2[6-8] : 7I:I|:/El_/'7‘c‘_‘1’lt_§§b1’lf:E KR (4 = unidir;5 = bidir).
. K2[6-8] - 75— A 0— R6=LRDIBS L V7=LAISEEEL £7,
3 : SDHTWE, K2[6-8]k 7T —Ad—RODAKEEELET., BET—REEEThETLA,

F ealE, L—2HSFEZELIEEE. KIEWEORESTIKR2OERATT A, £lTh
&, PEKRAITT A,

X mE- PT-L*M‘K1/K2’EJ_1.=.L/ WEFHEY ET, WABE—RTIE, WHASFEZEL.
TR LEOERNZ7UI 7S a> B LBEWVES, PASADMAOI—RIFRODES KLY E
9,

K1= OxCl (switch request, SF on l1=working, low priority)
K2 = 0x05 (protect bridged [working bridge is inconplete];bidirectional)

X . ADMARBZEL 2%

K1 = 0x21 (Reverse request, channel 1)
K2 0x15 (Working bridged; bidirectional)

FERBL—FZOXKIKRFXDEISIZHE)ET,



K1=0xCl (switch request, SF on l1=working, |low priority)
K2 = 0x15 (working bridged; bidirectional)

E:COBRT, AMIYFRERELTT,

APS DE&E

R2@F, EIN—F147, MEBTE—R (Cisco 12000 >V —ZXDF7#)K ) D GSRH 5
ADM ( ONS 15454 ) NOEEKHZ APS 1+1 DBRERLTWVWET, APSIFU_FHWEZXT,
EELARIILTETENET (NARIRY—I R&)$E Cisco 12000 ') —X & ADM BT
) o

X:COPTE. WIAVER—TIAAEPAVE—TIAAOHANBLUIL—RLEICHD LD,
PGPAMMIMN LEFrXIEHYEL A,

K2 : EXHNBZAPS 1+10ORE

pos3n
{working)

POS1M1 P0O53M1
{protect) {protect)

gsr A# show running-config

|

interface LoopbackO

ip address 100.1.1.1 255.255.255.0
no i p directed-broadcast

|

interface POS1/0

ip address 10.1.1.1 255.255.255.0
no i p directed-broadcast

crc 16

aps group 10

aps working 1

|

interface POS1/1

ip address 10.1.1.3 255.255.255.0
no i p directed-broadcast

no keepalive

crc 16

aps group 10

aps revert 1

aps protect 1 100.1.1.1

|

router ospf 100

network 10.1.1.0 0.0.0.255 area 0
network 100.1.1.0 0.0.0.255 area 0

gsr B#show running-config

!

interface LoopbackO

i p address 200.1.1.1 255.255.255.0
!

interface POS3/0



ip address 10.1.1.2 255.255.255.0
no i p directed-broadcast

crc 16

aps group 10

aps working 1

1

interface POS3/1

ip address 10.1.1.4 255.255.255.0
no i p directed-broadcast

no keepalive

crc 16

aps group 10

aps revert 1

aps protect 1 200.1.1.1

1

router ospf 100

network 10.1.1.0 0.0.0.255 area O

network 200.1.1.0 0.0.0.255 area 0O
!

APS NDEREXTTUA

JATLATOLARREZRETS O, I0SYTRTITICIE show THES EXEC IN RO
LEBDVARNEENRTVET, ChS5Oshow ANV RERTTDE, YATLBHRICETS
HMET TN RTRENET, RIC. APS BEEA D —MAK show ONY ROV 2A &, %
nhSsOHNFZRLET,

- show aps
- show controllers POS
- show interface POS

|

gsr A# show aps

PCS1/1 APS Group 10: protect channel O (inactive)

bidirectional, revertive (1 mn)

SONET fram ng; SONET APS signaling by default

Recei ved K1K2: 0x20 0x05

Reverse Request (protect)

Transmitted K1K2: OxEO 0x05

Forced Switch (protect)

Wor ki ng channel 1 at 100.1.1.1 (Enabl ed)

Pendi ng | ocal request(s):

OxOE (No Request, channel (s) 0 1)

Renmot e APS confi guration: worKking

POS1/ 0 APS Group 10: working channel 1 (active)

!--- Verify whether the working channel is active. SONET fram ng; SONET APS signaling by default
Protect at 100.1.1.1 Renpte APS configuration: working gsrA# show controllers POS 1/0
POS1/0

SECTI ON

LOF = 0 LS =0 BIP(Bl) =0
LI NE

AI'S =0 RO =0 FEBE = 0 BIP(B2) =0
PATH

AI'S =0 RO =0 FEBE = 0 BIP(B3) =0
LOP = 0 NEWPTR = 0 PSE =0 NSE =0

Active Defects: None
Active Alarms: None
Alarmreporting enabled for: SF SLOS SLOF B1- TCA B2- TCA PLOP B3- TCA



Fram ng: SONET
APS
working (active)

!--- Ensure that the working channel is active.

00/ 00 S1S0 =

ai s_shut = FALSE Rx(K1/K2):

aps status working CLOCK RECOVERY RDOCL =

STABLE Renote hostnane :

Rx( K1/ K2): 00/00 Tx(K1l/K2):
10e-6 B2 = 10e-6 B3 = 10e-6 !
PCS1/ 1

SECTI ON

LOF =0 LGS =0
LI NE

AlS =0 RDI =0
PATH

AlS =0 RDI =0
LOP =0 NEWPTR = 0
Active Defects: None
Active Alarnms: None

Alarmreporting enabled for:
Fram ng: SONET

APS

protect (inactive)
COAPS = 0

State: PSBF_state =
ai s_shut = FALSE
Rx( K1/ K2): 20/05 Tx(K1l/K2):
Signal li ng protocol:
S1S0 = 00, C = CF
Renot e aps status worKking;
CLOCK RECOVERY

RDOOL = 0

State: RDOOL_state = Fal se
PATH TRACE BUFFER : STABLE
Renmot e hostnane : 12012
Renmote interface: POS3/0
Renmote | P addr 10.1.1.2
Rerot e Rx( K1/ K2):
BER t hreshol ds: SF =

TCA thresholds: Bl =
!

PSBF = 0
Fal se

10e-3
10e-6

gsr A# show interface pl/0
POS1/0 is up, line protocol i

00/ 00 Tx(K1/K2):

12012 Renpbte interface:
00/ 00 BER threshol ds:

00, &2 =

COAPS = 0 PSBF = 0 State: PSBF_state =
CF Renpte aps status working;
0 State: RDOOL_state = Fal se PATH TRACE BUFFER :
PCS3/ 0 Renote | P addr 10.1.1.2 Renote
SF = 10e-3 SD = 10e-6 TCA threshol ds:

gsr A# show controllers POS 1/1

FEBE

FEBE

PSE

SF SLOS SLOF

EO/ 05
SONET APS by def aul t

Refl ected | ocal

BIP(B1) = 0
=0 BIP(B2) = 0
=0 BIP(B3) = 0
=0 NSE =0

B1- TCA B2- TCA PLOP B3-TCA

aps status working

00/ 00
SD = 10e-6
B2 = 10e-6 B3 = 10e-6
S up (APS working - active)

Fal se
Refl ected | ocal

!--- Verify whether the working channel is active. ¢gsrA# show interface pl/1 POS1/1 is up,
gsr B# show aps
0 (inactive)

protocol is down (APS protect - inactive) !
POS3/1 APS Group 10: protect channel
bidirectional, revertive (1 mn)
SONET fram ng; SONET APS signaling by default
Recei ved K1K2: 0x00 0x05

No Request (Null)

Transmitted K1K2: 0x00 0x05

No Request (Null)

Wor ki ng channel 1 at 200.1.1.1 (Enabl ed)

Rermot e APS confi guration: working

PCS3/ 0 APS Group 10: working channel 1 (active)

!--- Verify whether the working channel is active. SONET fram ng;
wor ki ng !

Pr ot ect
POS3/ 0
SECTI ON
LOF = 11
46701837
LI NE
AlS = 10
PATH

at 200.1.1.1 Renote APS configuration:

LOS 11

FEBE = 1873

Bl P( B1)

Bl P( B2)

i ne

SONET APS signaling by default

gsr B# show controllers p 3/0

8662



AlS =14 RDI = 27 FEBE = 460909 Bl P( B3)

516875

LOP =0 NEWPTR

Active Defects: None

Active Alarms: None

Alarmreporting enabled for: SF SLOS SLOF Bl- TCA B2- TCA PLOP B3- TCA

Fram ng: SONET

APS

working (active)

!--- Verify whether the working channel is active. COAPS = 103 PSBF = 0 State: PSBF_state =

Fal se ais_shut = FALSE Rx(K1/K2): 00/00 S1SO = 00, C2 = CF Renpte aps status working; Reflected

| ocal aps status working CLOCK RECOVERY RDOOL = 11 State: RDOOL_state = Fal se PATH TRACE BUFFER
STABLE Renote hostnane : hswan-gsr12008-2b Renote interface: POS1/0 Renote IP addr : 10.1.1.1

Rermot e Rx(K1/K2): 00/00 Tx(K1/K2): 00/00 BER thresholds: SF = 10e-3 SD = 10e-6 TCA threshol ds:

Bl = 10e-6 B2 = 10e-6 B3 = 10e-6 ! gsrB# show controllers p 3/1

POS3/ 1

SECTI ON

LOF = 10 LCS = 10 Bl P( B1)

250005115

LI NE

AlS =11 RDI =8 FEBE = 517 Bl P( B2)

PATH

AlS =14 RDI 25 FEBE = 3663 Bl P( B3) 7164

LOP =0 NEWPTR = 184 PSE =1 NSE = 247

Active Defects: None

Active Alarms: None

Alarmreporting enabled for: SF SLOS SLOF Bl- TCA B2- TCA PLOP B3- TCA

Fram ng: SONET

11637 PSE = 2 NSE 16818

5016

APS
protect (inactive)
COAPS = 538 PSBF = 0

State: PSBF _state = Fal se

ai s_shut = FALSE

Rx( K1/ K2): 00/05 Tx(K1/K2): 00/05

Signal ling protocol: SONET APS by default

S1s0 = 00, C2 = CF

Renot e aps status working; Reflected | ocal aps status working
CLOCK RECOVERY

RDOOL = 10

State: RDOOL_state = Fal se

PATH TRACE BUFFER : STABLE

Renot e hostnane : hswan-gsr12008- 2b

Renmote interface: POS1/0

Remote I P addr : 10.1.1.1

Renpt e Rx(K1/K2): 00/00 Tx(K1/K2): 00/00

BER thresholds: SF = 10e-3 SD = 10e-6

TCA thresholds: Bl = 10e-6 B2 = 10e-6 B3 = 10e-6
1

gsr B#show interface p3/0

PCS3/0 is up, line protocol is up (APS working - active)
!--- Verify whether the working channel is active. ¢srB#show interface p3/1 POS3/1 is up, line
protocol is down (APS protect - inactive) !

APSONZTINa—F42T

APS BiENRBBEZMRT BICIE, show IV R& debug AN ROELZRELE T,

- show ver

- show run
showipintb
show contr POS



- debug aps
- show aps

HEBFFEZRTL, BEZBRLET, XROIN REHETLT, RROSHDZRELTH
5, FNYTZEMCLET,

- show aps

- no debug aps
X BEEORRATIE, debugapsdANY RFHHZERLFEE A, BEEGRANF FETIESRE
V COOANY RIZKWZORRFLR—MENET,

EWITANEPTTANNERDIL—Z (BERELZIL—F ) CHIHERE. WADIL—
ATAR RENZRETIHLENHYET,

BEE1E ]

ST 00—0YKR—b
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