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HE5tE F ATM QEH 0|A 7Ho| &4 #&IE HOlgL|CH ATM QeI 0|AE ANZE Q.2931
UNI(User-Network Interface) T2 E 29| "AFS K" A|2E @ HIA|X[2F SAAL(Special Signaling
ATM) Silolo{7t Z& &l ¢z T2 EZ ABME X|RELICE SAAL2 SSCP(Service-Specific
Connection-Oriented Protocol)2} SSCF(Service-Specific Coordination Function)2 743 E{L|C}.
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o 3 AEte 2 215 of2i £33 ol odg] ol LIEH LICH.

Aug 25 18:32:59.973 MEST: %ANE-5- UPDOMN: ATMD. 1 el an default:

LE dient changed state to down
Aug 25 18:32:59.981 MEST: 9%.ANE-5- UPDOMNN: ATMD. 39 el an admi n:

LE dient changed state to down

Ol 2 M= SSSOPo CHt ZtEHE 0|22 XS & LICH.SSCOP PDU(Protocol Data Unit), AI a 2
2 2 ME| H4-E MUESH= ZHEHS E|o|E 2 AFE ' LICH O™ CHS debug ssocp events HE9| &
=E E AlSt0q Cisco EFOE-IOH PDU, <At & =7} LIEHLHE WS HEefLich
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NNI(Network-to-Network Interface) A| 1'2 201 CHaH MHSHX| L& LICH.
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ATM 2i[0]of
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MEXH WHOIM 7t LB QI AALS 8HIOIE EB|UE MB35t AALSRILICEH SAALE
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ATM QIE{HlOlAE Al HAIXIE "THe o Ei
LICH ATM2 £ Q.2931 SAL(QSAL) Z3st 82
BLict

U C|O[E] 49| T ZE 2R oM HEE
2 FEEI M8 G7 7t ABZE((PVC)E ME

QSAAL PVCE& T/d&te{H ATM 2t E 2/E{H 0] A0l A pve vpilvei BE S A=-AELICH

7500- 3. 4(confi g)# interface atm 3/0

7500- 3. 4(config-if)# pve 0/5 2
ilm Configure the managenent PVC for this interface
gsaal Configure the signaling PVC for this interface
<cr> 7500- 3. 4(config-if)# pve 0/5 gsaal

Zt QIE{H 0] A0 M QSAAL PVCet O|2| T4 E[0{ & LICH show atm ve

Cisco ATM A& x|= 4
HE MG 0| 7|8 S =lsHAAIL.

interface atm &3

1 s1010- 2# show atm vc interface atm 0/0/2

Interface VPI VCl Type X-Interface X-VPI X-VCI Encap Status
ATMD/ O/ 2 0 5 PVC ATMR/ 0/ O 0 45 @Q@SAAL  UP
ATMD/ O/ 2 0 16 PVC ATMR/ 0/ O 0 37 I LM uP

SSOP& 0424 ITU-T(International Telecommunication Union Telecommunication Standardization
Sector) HE Ateol Holk|of /U&LICH Q.2110 HE A2 ATM 22 E IE{m| 0| A 0] A SSOP
el 2N E siZaste ol 7t 2t HE E S gt

. Q.2100 - SALS| = E HolgrL|Ct.

. Q.2110 - SSSSCOPE Z 2 E Z QE|E|Z2 Xo|gtL|Ct.

- Q.2130 - UNI 2IE{H[0|A 2| SSCFE HolgfLCt.

. Q.2140 - NNI Q/E{m|o|A0f CHEt SSCFE X o|gfLct.

- 1.363 - CPCSE HOo|gfL|Ct.
#3: UNI 2 NNI QIE{H0|A = MZ CHE T Q| SSCFE AFS & LICH NNI= O] 2A{0|AM CHE K|
el = i

SSCPE?

SSCOPE 4z ZEEZE AB0| #F5te Az Z2EZE HAIXIE ©=RFE(in-sequence) A2
2 MEsteE ME Z2ZEZQLICE E8 SSCOPE 58 Alof, | Znelo ot 2F E17 &
keepalive 7|ST =g LICt

O| ZoAH= SSCOP7F ATM QE{H| O|A 0| MZSHE 04 7HX| 528 7|0 CHal A EhL|ct.

EE EELE

215 M |UNIQ.2031 ZTEEZ0|M MAEl Al HAIR|E
AZ|Ql | A5 AEH LHO| M "AF2 R} CIO|E{"E FAIELICt
T | SSCOPE AlRA B A MEIX XYL S Sl
Mg |olzfst HIAIX|Ql &ME RX|ELICI.SSCOPE
T UE |25 HAIXIS LIS =% & QlsX| et &LCh.
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A |sscop BHEE ME35to & = UF)E RXIFL
| I:I'-

A £ | 2E| ol HE 8 ZE5to] ) HEE MY
i ste IHIAIXIE MSgrict.

SSCOP Ezl| & o|sH

ATM UNI QIE{H0|AE Q.29312 4 §£§E='§AI-%
EQO|Hi+2 IjEStD °W4H+ |E o Hi4=2l SSSCOP

gFL|CH.SSCOPE Q.2931 HIA|X|E 4H} 0|
#2d HEo| ERUBHE FIIELICE.

o o o o e e e e e e e e e e e e e e e e e e e eeem e +
| Q2931 Signalling Messages | SSCOP Trailer |
o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeememm—oon +
| AALS5 CPCS Service Data Unit (SDU) | AAL5 Trailer |
o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeememm—oon +

SSCOP Ed|edEdel LI 2 PDU §&0 et Ct2 M, ChE MMl SSCOP MIA|X| &£ = PDUO| A
HE|o1 U&LICHLHS EPOIODEHS POLL PDUO] CHEt SSCOP Ef|e] @Al HodELC}.

SSCOP HIA|X| &= PDU

SSCOP= 157H2| HIAIX| & EE= PDUE AF&5t04 LY et 7|52 +~&FLICt show sscop B&E
2 HLf1 &2 ZF DU of CHEt SHE M3 Lct.ol MZ £330 ATM QIE{H 0| A 3/02
POLL PDU 87§ Z! BEGIN PDU 17HE& Z &35t04 11702 PDUE ELHT 2t &L|C.

7500# show sscop atm 3/0
SSCOP details for interface ATMB/ 0
Current State = Active, Uni version = 4.0
[ out put omitted]
Statistics -
Pdu's Sent = 11, Pdu's Received = 11, Pdu's Ignored = 0
Begin = 1/1, Begin Ack = 1/1, Begin Reject = 0/0
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End

= 1/0,

End Ack = 0/1

Resync = 0/0, Resync Ack = 0/0
Sequenced Data = 0/0, Sequenced Poll Data = 0/0

Poll

= 8/81

stat = 8/8, Unsolicited Stat = 0/0

Unassured Data = 0/0, Mgnt Data = 0/0, Unknown Pdu's
Error Recovery/Ack = 0/0, lack of credit 0O

7|Ht©o 2 SSSSCOP HIAIXIE OE3}

H
2t Al [HA|
~ | Xl |Xxl |&9H
Tl |ol®
01
BG = ATM QIE{mfo]A ZHo| SSCOP o4
N AZH | Z2MAE AlRFENLICH [0 HIHQF M &
o 2 =4 FIREE Z7|8HE L Ct
2 |BC 182 mj0) 01z o 32 soIELI
= 1Ak [ AR
= H
S ,qe | Tlo1 917 238 7R ELICH Tof7}
3 Al;ﬁ BGN PDUZE CIA| M&5tD A2 AS
5t
. |5 g Lch
A ln =2 5 7Hel m|o{ ATM C|H}O|A Zto| A E
z|° |7 |steEc
6H ?j %o'—l EIE|A OR{IS §I-O|%I-L_|E|.
iﬂl E¢ %;jé_ = — O o= "L H"
ChA| T EAl7| G LAl A H
o ks =7 HIAIR| HIH e} S417] & =417] AEY
Al 5 |7 L= 7H2EE oA STIEtELC
=
o
X =
4I5S 1% |cial 513 e ne ses
o AK | 5ol
o ler CF |EHHE A Fof elist= oM 5+
z =3 | gt
TT S =
= |of ;—Tr = = e AO0|SH
__I_L =1 —|—_I'L _Cl>_1T —|—_I'L-9L’<<DE 5|_||°=|L—||:|'
I =l
=xt = o =
sb lojo| [UNI Q2031 15 Z2EFoiA o=
£l "user" MA|X|E S ELICEH
o
Ol s | arey _ L
Ol | [ oxq |TlOd0l CHE &EH HEE & FFLICH
E‘I pdl Sl O
~ |
& POLL PDUO| CHEF &2 LIEFLICE
o 2% |SDPDUS| HE&QI £ 4l Olx|2 POLL
x |& |2 |PDUSl AlBA BBOf CHEt HEE KB
H | AE | ELIchES 521 Mo mo{7t ‘="-E” = U
SE | HU 7‘._*%%* —’r— A= HIAIXR[S| =& L}IE}
LH= credit 2t0| Z & &[0 %JQLIEP.




US Z|X| |CHE PDUS A|BIA HS E EM5t0d B
TAT or2 | x| &AZ|HL 52 E PDUE ™E L
2HEff | CF.
oSCH
o H
& =
Al HS
= §
EI K| [ Z|o] ZHoi| "AF2 A HIAIR|E M ELct
ol UD [EIX| |.AIRA HEE 285K otoH L2
£ ore OI &A= £ U&LICH
= ool
= E
o
o
2
| 2ol (e MEE ol WeHo 2 MEestcH
o| [MD [dlo] | .AIAHA BiEZE ZEH6K| otoH 22! of
E B |[o| &AZE £ USLICH
x
A
o
A1 ITU-TQ.2110 HE AIE2 2 2EPDUE & = Q1= PDU S8 I =7 YUHLE32HIET H
F—éEIXI orotLE X|HE f&o| pDUO] 2&tst Z 0|7} ot PDUE Zo|ghLct

SSCOP E}O|H

SSCOPE= HEf AFEIE HELICE Ol A|AEIS Z2EZ AHA|7F E43tE[7] ol oft] HEHE 7
ZlL|Ct SSSCOP7I CHE HEZ MetE | RFEMo 2 5749 EtO|H ZHEE REILICE o248t
ElO|HE H2{™ QIE{m0o|A T4 B E0i|A sscop BHS MG AAIR

7200(config-if)# sscop ?

cc-tiner timer (in secs) to send BGV ENDY RS/ ER pdu at the
connection control phase

idle-tiner timer (in secs) to send poll pdu at the idle phase

keepal i ve-ti mer timer (in secs) to send poll pdu at the transient
phase

noResponse-tiner tinmer (in secs) at | ease one STAT PDU needs to be
recei ved

pol I -ti nmer timer (in nsecs) to send poll pdu at the active
phase

CtE Eo M= 57H2| SSSCOP Eto|Hod| CHa A& LIC.

Elo|lH |AB 7|2
1 M od(cc)= F ATM 2E{H0|A
7ko| SSSCcoP Y2 ™, Al =
= AM&7|&t st O APREI _EAﬂ

tiner Ct2 |t %O.J' BGN END ':':'_ RS
PDUS| Z{ TS 7S & E LIk

.max-cc Zf2 MA|= %J = AJxI5t
L|Ct.
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£ 42 SSSOPE timer keepalived|
M timeridieZ .
M&2 s chzIE SD PDUZF @37A
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ve POLL PDUS| ™M& 7t =|CH AlZHE2 A
o LCh.
= 719 CF 2 Efolm(poll &
keepal i ve)2t HHEE MAELICY.
norespo Ipo| Lol CHEt S H 2 2 5tLt 0]4tQ
e | STAT HIAIRIE = AlsioF He &ICH
Azt 7tH 8 A-EgHL|Ct o] EFOIH 7t
Otz T 40| Zo{&LCt.
SD PDU7} &2 26 cHz|doi
HUbCHZ| &2l &2l O/Z 4Eel 3 | -
< POLL PDUE T™&35t= S¢to] %]
oh AlZtS MEEtic )

10

show sscop atm FHE2 A& 5104 SSCP EtO|Ho| 7|&gt2 & IF LIt

7500# show sscop atm 3/0
SSCOP details for interface ATM3/0
Current State = Idle, Uni version = 4.0
Send Sequence Nunber: Current = 0, Maxi mum = 30
Send Sequence Nunber Acked = 0
Rcv Sequence Nunber: Lower Edge = 0, Upper Edge = 0, Max = 30
Pol | Sequence Number = 0, Poll Ack Sequence Nunber =1
Vt(Pd) =0 Vt(Sq) =0
Timer IDLE
Timer CC = - Inactive
Timer POLL 1000 - Inactive
Timer KEEPALIVE = 5 - Inactive
Timer NO-RESPONSE = 45 - Inactive
Current Retry Count = 0, Maxi mum Retry Count = 10
! -—— Output suppressed.

SSCOP A|ZA HE

ATM QIE{H|0|A 2| SSCOP ZZAMAE F 71| Al

10 - Inactive

n = n

Oy

o{gh 2t &AX pDUS| HEof DfEELICH §3], S e S
S I OH7ARILICH S4TI9 S ATIE AL HEE ) He2 |X|ELICH 33 ChS ol
B~ SSCOP PDUS| Al Oi7Hid< EE= EEof OfEE LICt show sscop BH2 AlBA HEE

T AIELICH

ATM¢ show sscop
SSCOP details for interface ATM
Current State = Active, Uni version = 3.1
Send Sequence Number: Current = 79, Maximum = 109
Send Sequence Number Acked = 79
Rcv Sequence Number: Lower Edge = 93, Upper Edge = 93, Max = 123
Poll Sequence Number = 32597, Poll Ack Sequence Number = 32597
ve(pd) = 0 ve(sq) =1
Timer _IDLE = 10 - Active
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’F‘,'é VT(|POLL PDUSt Lx|5t= S _TAT PDUE S3all & |
) PS)| AlX|2| A&EHE EMBtLICH
N VR STAT EE USTAT PDUOIAM B El =41 Al2
A HSQILICE StLf o4 o] AlE HIAIX| =41 &
RV IR 1 Al mlof F ol EhiLict.
Ct2 PDUOI A HZ:STAT, USTAT, RS, RSAK,
N( VR ER, ERAK, BGN, BGAK. LIHX| =4I 3=/ 9
M M #SEP I|o47} CHE MHIAIXKIE B & U EX| 048
R) [R) £ LIEfHLICE o & E04, N(MR) Zf 5= Z|o{7}
82 JIck2lx| ot =|cH 57H2] PDUE M& &
£ Qg ololgtLct.

H& ClHa &3

ol £242 PA-A30]| U&= 7500 A|ZI= EFRE{0l M debug sscop event atm 3/0 H2ig Al#l&tod
MME|RELICH HErM MHE2 Ol £ S diMste ol ASELIC

*Mar 21 03:18:43.440: SSCOP(ATM3/0): i Begin pdu, ldle state, length = 8

*Mar 21 03:18:43.440: SSCOP(ATM3/0): Rcv Begin in ldle State

*Mar 21 03:18:43.440: SSCOP(ATM3/0): receive windowin Begin Pdu = 30

*Mar 21 03:18:43.440: SSCOP(ATM3/0): o Begin Ack pdu, Idle state, rcv window v(nr) = 30

!--- A BEGIN PDU is received by the router, which responds with a BEGIN ACK PDU. !--- The window
size V(MR) is initialized to 30. *Mar 21 03:18:43.440: SSCOP(ATM3/0): state changed fromldle to
Active *Mar 21 03:18:47.968: SSCOP(ATMB/0): o Poll pdu, state = Active, n(s) =0, n(ps) = 1 *Mar
21 03:18:47.968: SSCOP(ATM3/0): i Stat pdu, Active state, length = 12 *Mar 21 03:18: 47. 968:
SSCOP(ATM3/0): Rcv Stat in Active State *Mar 21 03:18:47.968: SSCOP(ATM3/0): processStat Pdu: ps
1, nnr 30, nr O *Mar 21 03:18:47.968: SSCOP(ATMB/0): processStatPdu: vtPa 1, vps 1 *Mar 21

03: 18:47.968: SSCOP(ATM3/0): processStatPdu: vta 0, vts O *Mar 21 03: 18:47.968: SSCOP(ATM3/0):

processStatPdu: listCount = 0 - normal !--- This is the first outbound POLL PDU and inbound STAT
PDU. *Mar 21 03:18:48.040: SSCOP(ATMB/0): * Poll pdu, ns = 0, nps = 1 *Mar 21 03:18: 48. 040:
SSCOP(ATMB/0): o Stat pdu, n(r) =0, n(nr) =30, n(ps) =1 /--- The "*" indicates an inbound
POLL PDU from the attached ATM switch. !--- The router responds with an outbound STAT PDU. *Mar

21 03:18:57.292: SSCOP(ATM3/0): o Poll pdu, state = Active, n(s) = 0, n(ps) = 2 *Mar 21
03:18:57.292: SSCOP(ATM3/0): i Stat pdu, Active state, length = 12 *Mar 21 03:18:57.292:
SSCOP(ATM3/0): Rcv Stat in Active State *Mar 21 03:18:57.292: SSCOP(ATM3/0): processStat Pdu: ps
2, nnr 30, nr O *Mar 21 03:18:57.292: SSCOP(ATM3/0): processStatPdu: vtPa 1, vps 2 *Mar 21

03: 18:57.292: SSCOP(ATM3/0): processStatPdu: vta 0, vts O *Mar 21 03:18:57.292: SSCOP(ATM3/0):
processStat Pdu: listCount = 0 - normal !--- This is the second outbound POLL PDU and inbound
STAT PDU. N(PS) and V(PS) !--- increment to 2. *Mar 21 03:18:58.004: SSCOP(ATM3/0): * Poll pdu,
ns = 0, nps = 2 *Mar 21 03:18:58.004: SSCOP(ATMB/0): o Stat pdu, n(r) =0, n(nr) = 30, n(ps) = 2
*Mar 21 03:19:06.812: SSCOP(ATM3/0): o Poll pdu, state = Active, n(s) = 0, n(ps) = 3 *Mar 21
03:19: 06. 812: SSCOP(ATM3/0): i Stat pdu, Active state, length = 12 *Mar 21 03:19: 06. 812:
SSCOP(ATM3/0): Rcv Stat in Active State *Mar 21 03:19: 06. 812: SSCOP(ATM3/0): processStat Pdu: ps
3, nnr 30, nr O *Mar 21 03:19:06.812: SSCOP(ATM3/0): processStatPdu: vtPa 2, vps 3 *Mar 21
03:19: 06. 812: SSCOP(ATM3/0): processStatPdu: vta 0, vts 0 *Mar 21 03:19: 06. 812: SSCOP(ATM3/0) :
processStat Pdu: listCount = 0 - normal *Mar 21 03:19:07.228: SSCOP(ATM3/0): * Poll pdu, ns = 0,
nps = 3 *Mar 21 03:19:07.228: SSCOP(ATMB/0): o Stat pdu, n(r) =0, n(nr) = 30, n(ps) =3 /-—-
This is the third outbound POLL PDU and inbound STAT PDU. N(PS) and V(PS) !--- increment to

3. N(MR) remains at 30. N(S), VT(S), and VT(A) remain at 0 since !--- no sequenced Q.2931 "user"
data 1s being transmitted.

ClHO 882 A2 MY 5 2 keepallve HAHALIZL UEZ MSE SSSCOP HAIXKIE ZHAEL

9|
Ct. debug FHO| QﬁEIE Ot show sscop atm BHEE S A0l ZHR{SHH pdu sent ! Pdu Recei ved
Poll Stat



7500# show sscop atm 3/0
SSCOP details for interface ATMB/ 0
Current State = Active, Uni version = 4.0
Send Sequence Nunber: Current = 0, Maxi mum = 30
Send Sequence Nunber Acked = 0
Rcv Sequence Nunber: Lower Edge = 0, Upper Edge = 0, Max = 30
Pol | Sequence Number = 6, Poll Ack Sequence Nunber = 6
Vt(Pd) =0 WM(Sq) =1

Timer _|IDLE = 10 - Active
Timer _CC =1 - Inactive
Timer _POLL = 1000 - | nactive

Ti mer _KEEPALIVE = 5 - Inactive
Ti mer _NO- RESPONSE = 45 - | nactive
Current Retry Count = 0, Maxi mum Retry Count = 10
AckQ count = 0, RcvQ count = 0, TxQ count = 0
AckQ HWM = 0, RcvQ HWM = 0, T™XQ H\WM = 0
Local connections currently pending = 0
Max | ocal connections allowed pending =
Statistics -

Pdu's Sent = 9, Pdu's Received = 9, Pdu's Ignored = 0

Begin = 1/1, Begin Ack = 1/1, Begin Reject = 0/0

End = 1/0, End Ack = 0/1

Resync = 0/0, Resync Ack = 0/0

Sequenced Data = 0/0, Sequenced Poll Data = 0/0

Poll = 6/6, Stat = 6/6, Unsolicited Stat = 0/0

Unassured Data = 0/0, Mgnt Data = 0/0, Unknown Pdu's = 0

Error Recovery/Ack = 0/0, lack of credit 0O

0

7500# show sscop atm 3/0
SSCOP details for interface ATMB/ 0
Current State = Active, Uni version = 4.0
Send Sequence Nunber: Current = 0, Maxi mum = 30
Send Sequence Nunber Acked = 0
Rcv Sequence Nunber: Lower Edge = 0, Upper Edge = 0, Max = 30
Pol | Sequence Number = 7, Poll Ack Sequence Nunber = 7
Vt(Pd) =0 M(Sq) =1
Timer _|IDLE = 10 - Active
Timer _CC =1 - Inactive
Timer _POLL = 1000 - |nactive
Ti mer _KEEPALIVE = 5 - Inactive
Ti mer _NO- RESPONSE = 45 - | nactive
Current Retry Count = 0, Maxi mum Retry Count = 10
AckQ count = 0, RcvQ count = 0, TxQ count = 0
AckQ HWM = 0, RcvQ HWM = 0, T™XQ H"WM = 0
Local connections currently pending = 0
Max | ocal connections allowed pending =
Statistics -
Pdu's Sent = 10, Pdu's Received = 10, Pdu's lgnored = 0O
Begin = 1/1, Begin Ack = 1/1, Begin Reject = 0/0
End = 1/0, End Ack = 0/1
Resync = 0/0, Resync Ack = 0/0
Sequenced Data = 0/0, Sequenced Poll Data = 0/0
Poll = 7/7, Stat = 7/7, Unsolicited Stat = 0/0
Unassured Data = 0/0, Mgnt Data = 0/0, Unknown Pdu's = 0
Error Recovery/Ack = 0/0, lack of credit 0O
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