A nmet hod and apparatus for alignnent of TDM based signals for packet

transm ssion using framed and unfraned operations are described. In an
enbodi ment, a line card (502) in a network el enment includes a defraner

(602) uni {I2KINEERNAFENAL.ASPHICATION PDBMSBERUNINIK THEFHAERN TMCOGPEBNTOSITRRATY (PThe TDM
signal includes a payl oad and overhead data. The defraner (602) generates
frame alignment data based on the overhs data. The line card (502) also

i ncl udeg19 Wk ktllcaas) PRert POk niLhtion hgmmmmn@@m%mmu@ﬁmwﬂmmm"

packet engine (6G@eaicacrirmes the pay i

(43) International Publication Date (10) International Publication Number
10 October 2002 (10.10.2002) PCT WO 02/080421 A1l
(51) International Patent Classification’: H04J 3/24 (74) Agents: MALLIE, Michael, J. et al.; Blakely, Sokoloff
Taylor & Zafman LLP, 12400 Wilshire Boulevard, 7th
(21) International Application Number: PCT/US02/04451 Floor, Los Angeles, CA 90025 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

(22) International Filing Date: 14 February 2002 (14.02.2002)

(25) Filing Language: English GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(26) Publication Language: English MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

SL SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

(30) Priority Data: YU, ZA, ZM, ZW.

60/280,661 31 March 2001 (31.03.2001) US X .
09/837.448 17 April 2001 (17.04.2001)  US (84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(71) Applicant: REDBACK NETWORKS INC. [US/US]; European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
250 Holger Way, San Jose, CA 95134 (US). GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
(72) Inventors: MCCLARY, Michael; 36347 Christine Street, NE, SN, TD, TG).

Newark, CA 94560 (US). NARAHARI, Sharath; 925
Roselma Place, Pleasanton, CA 94566 (US). STILES, Published:
David, R.; 21108 Brush Road, Los Gatos, CA 95033 (US). —  with international search report

[Continued on next page]

(54) Title: ALIGNMENT OF TDM-BASED SIGNALS FOR PACKET TRANSMISSION USING FRAMED AND UNFRAMED

OPERATIONS
DEFRAMER UNIT PACKET ENGINE PACKET
T I UNIT 604 PROCESSOR 606

|
|
!
| INGRESS PACKE'
INGRESS UNIT 620 | OCES = J
|
|
I

\ 652
635 I
eaa
<-bo o PRAMER UNITE12 [(——| PAGKET ENGINE PROCESSOR 608 [ |~
|
. ) —
EGRESS UNIT 622 | EROC s ReumRY 51
PHYSICAL CONNECTION 650 \
CIRCUITRY 510

LINE CARD 502

(57) Abstract: A method and apparatus for alignment of TDM-based signals for packet transmission using framed and unframed
operations are described. In an embodiment, a line card (502) in a network element includes a deframer (602) unit that receives a
Time Division Multiplexing (TDM) signal. The TDM signal includes a payload and overhead data. The deframer (602) generates
frame alignment data based on the overhead data. The line card (502) also includes a packet engine (604) unit coupled to the deframer
(602). The packet engine (604) receives the payload, the overhead data and the frame alignment data and generates a number of
packet engine packets. The packet engine packets represent a frame within the TDM signal such that the packet engine packet include
the payload, the overhead data and the frame alignment data. Additionally, the line card (502) includes a packet processor (606)
a coupled to the deframer (602). The packet processor (606) receives the packet engine packets and generates network packets based
on the packet engine packets.

02/080421 A1l



frame alignnment data and generates a nunber of packet engine packets. The
packet engi ne packets represent a frane within the TDM signal such that the
packet engine packet include the payload, the

o gt “dat a’ Adal i onaW) ozje90am cact! (AR Blnallin "
processor ;

recei ves the packet englne packets and generates net wor k packets based on
t he pacietog foﬁfé ﬁﬁ%ﬁé beeviations, refer 1o the "Guid-
a 7

ance Notes C odes eviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.




