POS/APSO] C{&t o|&8l +4o

St
|

M 2T AtE
LT AL
MNEEIEFHE A
E7| 7=
As 2ES A
APS 3! £Hzd HH
L9 2E
e DE(HE)
Chs ac
7|2 AlLLE[R

ADM TtO|tHod| CHEF ZFQf PIE{H|O|A AJTf
ADMOIM 5 Sl QIE{H|0|A TO|HH Eofj(LHs mE)
ADMOIM ES Z Q1 QIE{m|0|A mO|tH Zro(EtetsF B &)
xto{ OIE{m|0|AQF ADM 2!3 7Ho| Tx L Rx I}O|H{ 25 Almj
K1/K2HI0|E

APS 7

APS ZL|E{Z 9l £%| g

APS 2X| sl 4
E ME

427

o] ZEMAME APS(Automatlc Protectlon Switching) 7|S0i| CHal AHE3StT POS(Packet Over
SONET) 0|53 & 2|5 APSE F45t= WHo| o E MBS e F

2 e = Q2 Cisco 2HRE0IMH APSE A5t T | K| &2
& QJﬁblEF ZLE' ‘I—O—I L'HE-‘?—JH EEZZX|E ol BMel 7|8 L]C}.
=

J81-HESIZ EZEX
gsra
s pos3in £ .8
{working)
POS1/1 POS3M

{protect) {protect)



MEF ME
2F A%

CtS FAof ChiEt X|Alg 2/t Ao REELICH

. SONET(Synchronous Optical Network) 2! POS 7|&
. Cisco 2t E{ Zdm|adio|M 7|2 AtE

A8ElE FE 24

Ol EMo| HE= s AZEQ0{ A st=f0{ HEE 7Igte = gLt

MO

. Cisco 10S® A Z E¢|0] ZIZ|A 12.0(10)S.

. Cisco 12000 A|2|= StEQ0] EHE.
APS 7|s0i CH§F X|2d2 Cisco 7500 ! 12000 Series st= 01 ZEHZ 1} Cisco |0S Software 2 2|
A 12.2(5) Ol &0l M AMSElLICEH

o +H°| HEE EY M BZO|CIHIOIAE ECHZE HHEE|USLICEH Ol EMO| AIEE ZEC
o|lA& §7|§ El(718) Aoado|/de 2 AR E|RELICH HAH HEKAI ES 52 4, 2E
I34E4O+9| Aol FgF2 O|2| S K|SHA|Z| HFEHLICE.

7| &

EM =0l CHEF REMIEH LI8 2 Cisco 7|= Bl E7| #EIS HASHAMAIR,

s EHE AQ3E

APS 7|52 0|53 E XM335tH 2|2 Holf A| POS 3|2 & TEe &= UELICH APSE 7 %HEH et
2l 0|5 &HE <5 SONET 22l W2 #+M4E = U&LICH Working(W) RIE{H| 0| A0 27 7t 5t
™ Protect(P) 2/E{H| 0| A0 M EEHE] E WEAH 7E gLt TholH 7o 5t °HEIE Erol
2 602 2| Lol ABHHIO| EMo =2 = ( 02| AlZ 2 502UE|E MEH. SONET

2Cc

Xts et LICH
APSE= i[0]0] 1(L1)0d| M TetE =~ erLCt. et H#Hol Blolof 2(L2) EE= &i|0]o{ 3(L3)ECt
M S LI CF

OII

Ol 7|S0M AH8 5t EE HIFHLIE 2 Bellcore & & Z TR-TSY-000253, SONET Transport
Systems, Common Generic Criteria, Section 5.30] A El 1+1 o} 7|HX{E 7} x| U&LICH
SONET APSE GR-253 % ITU-T G.7832 £ 35t2 2 SONET APSE Cisco 2t E{9t HESHH &
g ElLICt. ADM(Multiplexer)2 ATM|BILICH O] 7|52 At S e = B E AQEE 7
g = UX|TH e HIZIEE A F 0| 7|2 dLIC.

APS 1+1 O 7|EX{0{ M Zt 0|F &t 2t ¥ 2 W QlE{m| oA et P RQIE{H|O|AR —T“SE!I—IEP WP
QIE{H| O] A= SONET ADMOf| 4ZEof W X P IE{H[0|A 0] SUE 412 HO|ZEE HMEELICH
WRP3E= SUS o{RE, EIQ 7IE E= ME CIE F E2IREQ| F ZENM BEE = UE
LIC}. SF(Signal Fail) Z740|L} SD(Signal Degrades) Z710| &3t St= 047t W 2t P
BRIl 2 MEHEILICEH ZlE2lE SM0| &LICH SF 70| A XIZ|H st=EQo{7t W Elel 55 &
Ase2 Wetele s MetE|1n 74l 7[7Ho| ZAotELICH PGP(In-band Protect Group
Protocol)= W E2+2l3t P 2tQl 7| R E - LICH HIZIE ! S0 SF Z740| L5t H 5t
o7t p EtRIe 2 MEtE|H W BtRIS 2 Rts SHE[X| A&LICt


//www.cisco.com/en/US/tech/tk801/tk36/technologies_tech_note09186a0080121ac5.shtml

P &|Z20{ A SONET Z&| 2| LOH(Line OverHead)2| K1/K2 HFO|E = APS @1Z4o| #4x{ AEHE L}
EtLHT 2 Q¥ S MEFLICH oddol &% &2 0] A5 s Ar stod 57|18+ | XIgLct
W PEEs ZE2EE BtREH Ee 2H2EH LM W 2 P 2 20M 22l S8 & RHD(APS
PGP At8)2 S5l S7ISHELICE O] S & Rf'd2 CHE SONET 14, Ol = 2 CHUE A4

ol 2 %= l&LIct APSO CH3H -—rwil Er E{ol M P QIE{m[O|A 0] x| T 2|0]Moll= W RIE{H 0|
A7t %'t EFREO IP FA(Yit Moz Rl A2 HEE)/F ZEELICH

UDP(User Datagram Protocol) /{0 A& E|= APS PGPE W QIE{H|0|AE M0{5t= ZE2AMA
ot P QE{H|O|AE Mofets Z2 M A Ztol S&I2 MSELICH P 228 Mofst= Z2AMAE O]
ZZEES APooP04 W 2|E7P ZEE EEHIAE RIAELICH H5 M, Mid &l &M EE
S Y Al W E|2 0| M3t = HIE G5 o7 74§§°*LIEP “EHI/VP ME SeIstR| £35
= 49 W EtRE{= OtX| P 2|§7F EX5HX| g*E SE=AY 2|EE 25| Mo = &Lt

APS 5! gigd HE

OS2 ASHez BEFE= APS E2[HYULICHEIM 2M=LI0lM 2|1 M= 2).

< o
I>

X 2F.
D Z=74(SD ¥HIgtE =1tét= BER)
F ZZ4(LOF(Loss of Frame), LOS(Loss of Signal), AlS-L(Alarm Indication Signal-Line) % 10-
3/EE'— A% ZZ2H|X 758t 3|4 BER)
4R AR 9.

CHS2 APSE F#dstE 10S S L

@ 4

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

force Force channel

group Group association

lockout Lockout protection channel

manual Manually switch channel

protect Protect specified circuit

reflector Configure for reflector mode APS
revert Specify revert operation and interval
signaling Specify SONET/SDH K1K2 signaling
timers APS timers

unidirectional Configure for unidirectional mode
working Working channel number
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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 threshold
sf-ber set Signal Fail BER threshold

GSR(config-if)# POS report ?
all all Alarms/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 Indication Signal
1rdi Line Remote Defect Indication
pais Path Alarm Indication Signal
plop Path Loss of Pointer

prdi Path Remote Defect Indication

rdool Receive Data Out Of Lock

sd-ber LBIP BER in excess of SD threshold
sf-ber LBIP BER in excess of SF threshold
slof Section Loss of Frame

slos Section Loss of Signal
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Kl= 0xCl (switch request, SF on l=working, low priority)
K2 = 0x05 (protect bridged [working bridge is incomplete];bidirectional)

&F1: ADMO| SEtst &=

K1 = 0x21 (Reverse request, channel 1)
K2 = 0x15 (Working bridged; bidirectional)
& 235 BIRE9 txk1k2E= CHS1 Z&LICt.

K1=0xCl (switch request, SF on l=working, low priority)
K2 = 0x15 (working bridged; bidirectional)
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gsra
pos3n
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{protect) {protect)

gsrA# show running-config

|

interface Loopback0

ip address 100.1.1.1 255.255.255.0
no ip directed-broadcast

!

interface POS1/0

ip address 10.1.1.1 255.255.255.0
no ip directed-broadcast

crc 16

aps group 10

aps working 1

|

interface POS1/1

ip address 10.1.1.3 255.255.255.0



no ip directed-broadcast

no keepalive

crc 16

aps group 10

aps revert 1

aps protect 1 100.1.1.1

1

router ospf 100

network 10.1.1.0 0.0.0.255 area O
network 100.1.1.0 0.0.0.255 area O

gsrB#show running-config

1

interface Loopback0

ip address 200.1.1.1 255.255.255.0
!

interface POS3/0

ip address 10.1.1.2 255.255.255.0
no ip 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 ip 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 O
1
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ElO|= 0| LIEHEfLICH ChE2 APS 7|50l Cieh & 7HX| LB Ql show BE & M E S=LCH

- EA|
. HEED{ POS EA|
. QIE{H|O|A POS EA|

|

gsrA# show aps

POS1/1 APS Group 10: protect channel 0 (inactive)
bidirectional, revertive (1 min)

SONET framing; SONET APS signaling by default
Received K1K2: 0x20 0x05

Reverse Request (protect)

Transmitted K1K2: O0xEO 0x05

Forced Switch (protect)

Working channel 1 at 100.1.1.1 (Enabled)
Pending local request(s):

0x0E (No Request, channel(s) 0 1)



Remote APS configuration: working

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

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

POS1/0

SECTION

ILOF = 0 LOS =0 BIP(B1) = 0
LINE

AIS = 0 RDT =0 FEBE = 0 BIP(B2) = 0
PATH

AIS = 0 RDT =0 FEBE = 0 BIP(B3) = 0
LOP = 0 NEWPTR = O PSE =0 NSE =0

Active Defects: None

Active Alarms: None

Alarm reporting enabled for: SF SLOS SLOF B1-TCA B2-TCA PLOP B3-TCA

Framing: SONET

APS

working (active)

! -—- Ensure that the working channel is active. COAPS = 0 PSBF = 0 State: PSBF_state = False
ais_shut = FALSE Rx(K1/K2): 00/00 S1S0 = 00, C2 = CF Remote aps status working; Reflected local
aps status working CLOCK RECOVERY RDOOL = 0 State: RDOOL_state = False PATH TRACE BUFFER
STABLE Remote hostname : 12012 Remote interface: POS3/0 Remote IP addr : 10.1.1.2 Remote
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 ! gsrA# show controllers POS 1/1

POS1/1

SECTION

ILOF = 0 LOS =0 BIP(B1) = 0
LINE

AIS = 0 RDT =0 FEBE = 0 BIP(B2) = 0
PATH

AIS = 0 RDT =0 FEBE = 0 BIP(B3) = 0
LOP = 0 NEWPTR = O PSE =0 NSE =0

Active Defects: None

Active Alarms: None

Alarm reporting enabled for: SF SLOS SLOF B1-TCA B2-TCA PLOP B3-TCA
Framing: SONET

APS

protect (inactive)

COAPS = 0 PSBF = 0

State: PSBF_state = False

ais_shut = FALSE

Rx(K1/K2): 20/05 Tx(K1/K2): E0/05

Signalling protocol: SONET APS by default

S1s0 = 00, C2 = CF

Remote aps status working; Reflected local aps status working
CLOCK RECOVERY

RDOOL = 0

State: RDOOL_state = False

PATH TRACE BUFFER : STABLE

Remote hostname : 12012

Remote interface: P0OS3/0

Remote IP addr : 10.1.1.2

Remote 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

!

gsrA# show interface pl/0

POS1/0 is up, line protocol is up (APS working - active)
!--- Verify whether the working channel is active. gsrA# show interface pl/1 POS1/1 is up, line
protocol is down (APS protect - inactive) ! gsrB# show aps
POS3/1 APS Group 10: protect channel 0 (inactive)
bidirectional, revertive (1 min)

SONET framing; SONET APS signaling by default

Received K1K2: 0x00 0x05



No Request (Null)

Transmitted K1K2: 0x00 0x05

No Request (Null)

Working channel 1 at 200.1.1.1 (Enabled)

Remote APS configuration: working

POS3/0 APS Group 10: working channel 1 (active)

!-—- Verify whether the working channel is active. SONET framing; SONET APS signaling by default
Protect at 200.1.1.1 Remote APS configuration: working ! gsrB# show controllers p 3/0

POS3/0

SECTION

LOF = 11 LOS = 11 BIP(Bl) =
46701837

LINE

AIS = 10 RDI = 11 FEBE = 1873 BIP(B2) = 8662
PATH

AIS = 14 RDI = 27 FEBE = 460909 BIP(B3) =
516875

LOP = 0 NEWPTR = 11637 PSE = 2 NSE = 16818

Active Defects: None

Active Alarms: None

Alarm reporting enabled for: SF SLOS SLOF B1-TCA B2-TCA PLOP B3-TCA

Framing: SONET

APS

working (active)

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

False ais_shut = FALSE Rx(K1/K2): 00/00 S1S0 = 00, C2 = CF Remote aps status working; Reflected

local aps status working CLOCK RECOVERY RDOOL = 11 State: RDOOL_state = False PATH TRACE BUFFER
STABLE Remote hostname : hswan-gsrl12008-2b Remote interface: POS1/0 Remote IP addr : 10.1.1.1

Remote Rx(K1/K2): 00/00 Tx(K1l/K2): 00/00 BER thresholds: SF = 10e-3 SD = 10e-6 TCA thresholds:

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

POS3/1

SECTION

LOF = 10 LOS = 10 BIP(Bl) =
250005115

LINE

AIS = 11 RDI =8 FEBE = 517 BIP(B2) = 5016
PATH

AIS = 14 RDI = 25 FEBE = 3663 BIP(B3) = 7164
LOP = 0 NEWPTR = 184 PSE =1 NSE = 247

Active Defects: None

Active Alarms: None

Alarm reporting enabled for: SF SLOS SLOF B1-TCA B2-TCA PLOP B3-TCA
Framing: SONET

APS
protect (inactive)
COAPS = 538 PSBF = 0

State: PSBF_state = False

ais_shut = FALSE

Rx(K1/K2): 00/05 Tx(K1/K2): 00/05
Signalling protocol: SONET APS by default
S1s0 = 00, C2 = CF

Remote aps status working; Reflected local aps status working
CLOCK RECOVERY

RDOOL = 10

State: RDOOL_state = False

PATH TRACE BUFFER : STABLE

Remote hostname : hswan-gsrl12008-2b
Remote interface: P0OS1/0

Remote IP addr : 10.1.1.1

Remote 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
!

gsrB#show interface p3/0



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