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Abstract

In this paper, we propose an efficient per-Trunk interworking mechanism between PSTN and ATM
network assuming the situation ATM network interworks with PSTN during the evolution period. The
proposed mechanism improves the cell payload utilization by mapping only the active channels of
PSTN frame into ATM cell payload. Also, we propose the frame recovery mechanism to guarantee
the frame sequence integrity. The proposed mechanism is compared with other possible ones in terms
of cell payload utilization, cell packetization delay. We present the implementation structure of the
interworking unit. The correctness of the mechanism and the feasibility of the implementation are
verified through the CAD simulation.
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FSGM : Frame Status Generats Module

FB : Frame Buffer

OCM  : Output Control Module
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Fig. 10. Block Diagram of IWU TX Part.

« FPGM (Frame Pointer Generate Module):

El Z#HYe¢ ATM A2 w28 739 283 84
E9] FP(Frame Pointer)& AAJ3l7l 913k =golr).
FP= ATM A W] El =ZHYe AAE 7837
A% Zeolzz ATMAC A== El =9 dlofe]
(8B|E)E 71eElsla giop) E1 Z#H o] b= A
el Enable Signal$ H43le] FPE & 4 9l
Al gl =3 FPGM W%l FSNGM, FSGM,
FBE Alelslr] % 7hElE 7 gieh.

« FSNGM(Frame Sequence Number Generate

Module) :

A &4 A EAE A Ul =g 8 Yo}
7] 918k Sequence NumberE WAshs EEolch
AM8 FSN v|Eel] w2} Hdj 71 57} A
3, =) ARkt E7181e 18 SRRk

« FSGM (Frame Status Generate Module) :

|ER o]0zl FSE Ak ZEolth 8]
E9] qj¥d E1 =Y wlo]elE ARSI Activedl
73$= 1, Inactived] 7$-= 022 3l FSE WA
gt} Active/Inactive 7JAR= Check REolA] =3}
Lia=

+ FB (Frame Buffer):

ATM Az9] v A Arle Ads F53] 4
¥ El Frame d°]E{¢] wsje]r],

« OCM (Output Control Module) :

FPGM, FSNGM, FSGM, FBY] &% dog]
FPGMollA] HAF = AeJAl g o] 43 8ujE
3 diolelR E¥she B0tk o] EEdA Y=
£ delelEd ATM AZ AREE Jez HF
23l ATM Line Interface® gslA Sic)

=90
2=

-
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2. RX Part

ATM A& IWU RX Partoll4] Esli=]e] s)a=
t}. FPHDLReIM= &A] Azl Fal 49 FP(Frame
Pointer)E& A&)dly. FHEXTRYME  Frame
Header(FSN, FS)E ##]3l¢] Z74+& FSNHDLR3#
FSHDLRIA A& 4 J==2- 314 siEt. ATM
3 lelld A F A E£40) A2 A9 FSNE o8
slo] <A A Ule ZHY 8 AXlsle] sAld =
el o 2L 0] 9l gie =ZHge ARIsK

El Z#4e Sync.& AL olo digh F=he)
354 I3 1194 2elm glth

P
t FSHDLR

E1 Lina
ATMLIne
intactace

DLR : Framo

J8 11, 9F38A $459 EYcfe]eiay
Fig. 11. Block Diagram of IWU RX Part.

IWU RX Part?] A% 28] 7%

* SB (Smoothing Buffer) :

ATM% Wollx A2 4 9l CDV(Cell Delay
Variation)-& ¥r3l7] 13t #=E IWU RX Part
Wil 3 A & Qla, sl wet 23 A48
A 4 9lrl

+ FPHDLR (Frame Pointer Handler) :

ATM A e =9 AAE T3] 9% FPE
Aejsls mEelch. FPY iﬁﬂl‘— of Adwic}h a3t
¢5. Connection 972 3 3 A} A &4lo] ARt
o] A¢] FPukS A 2]3ich

» FHEXTR (Frame Header Extractor) :

El Z#d¢ ATM AR =53] $i5te] 571 =
9%l FH(Frame Header : FSN3} FS)E #2)3k}
wlgb] FHEXTR+= FSN, FS, El1 Active Channel

e vga} B

dlolele] AZIXE EH3ict
» FSNHDLR (Frame Sequence Number
Handler) :

ATMYeM A EAo] A7 73¢, 208 E1-E8
SElirde 49" A Je] E1ZHYde 2 Yoo &
o} &l Aol A% Ale] FSNE o83l &A”
A v E1zZ#ge) 5 & 4 3, 49 =y

Er g
i1

(195)

it EHAE SE F2H

47

T Null ZHS HEo 24 A &4 23l
¥4 ¢ 3lE El Trunk® Sync.& $A1% 4 9tk
FSNHDLRoA &= A &4lo] wtaygh 73—?—, FSNE 9]

43l 4% A Ue] E1 =ZHY9Y $E Al
£A4" El =ZHukEe] Null =92 wkSe] El

Trunk®] sync.& #A1& 4 A ek

« FSHDLR (Frame Status Handler) :

ActiveSl Channelh& Ashs £ =24 Aot
shs vbelxE Ad E1 Zegde BUsh] 99
A FSO ARE Algsledo} ol FSHDLROWK &
FS¢} 9]3¥ Active Channel H|o]E}E o]g3led <
A3 El =AYdE A sck

* Mode Controller :

IWU - RX Part®] &bl F2hg Alefsie #
F-olcl Initial, Normal, SN error, Recovery%¢]
Zdefel wie} 7t mEe] FARg Alojdlch

3. A EHeld

1) IWU A1 AlEold

I¥ 125 IWU $4%9] 53he AlEHelast 2
g Heolx ik el AlE o]F N_832 FP,
N_55% FSN, N_119%& FS, 8|5 N_1132 dlolE]
Qlefo]BAlzolck o] AlZe| wel WU $Al%= A
A3 wlolele] A elolilg & 4 lth

E;'m,, e 4,046 sea00 Fo.a60 958
Awerel g ) B | B 1 Ny B B B B B! Ml 11 N
UFFER_READ)
e 1 i
HopiST) | | ! | S IO U S | i i 1 A
a_118)
| '

a3 12. IWU $A%9 52 Al EHelA s
Fig. 12. IWU TX Part Simulation Wave Form.

a3 132 IWU $41+%9) FP, FSN, FS9
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2% 12.5% 2k

[3s.nu.o ns ) Ao 42,609 ‘ Ao ] #6000
el )| §
FFER_WRITE| “

! I

UFFER_READ| I
ein_83)
a5 Tl i
w119 L [t
MAN_113 1 I

12l 13. FP, FSN, FS¢| A4
Fig. 13. Generation of FP, FSN, FS.
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2) IWU 1% AlggelAd

a3 145 A EAlo] A @& 7S] A
ol IWUS ale] Bxh& AlEgelxst 435 B
o]iz gltk.  FAlZelM FSNE(FSN  Enable
Signal), FSE(FS Enable Signal), DATAE(Data
Enable)& o]43l] 41 dloelE F&31 =z
AE olF N_127, N_1515 o83t & 44 &2
2 meg o 4 vk g dFgehE fAlEe
%2} ZeX= initial mode(=00), presync mode(=01),
sync mode(=10) 28] E recovery mode(=11)7} 3l

T 1 AL A B AT Y .0 w1/ T
- o . 210 A

200 8 Vs O Vi O 2 12
LT T [V

U ALTHA i 1

UL NI
'S

R T R T W ol ST s - i3
ML P I T L R UL U LU A LT L L T

a8 14. IWU 4149 B4 Al Ed oA
Fig. 14. IWU RX Part Simulation Wave Form.
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Fig. 15. Extraction of FSN, FS.
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T3k 18 165 Aol A% £
IWU $413elA =8 B7shs 499 AlEde]
A ARE Holw gy Ale] £AFW WU A5
4l Trunk®] Sync.& #4317 $18] FSNE °]
f3jo] A" A &o] =YL AR o el
B(Dummy Data)E °]-43le] B3 3 A" A
o]¥9] gulZ A FPr} rlel7l= 99 dHele -
B A4 E1 ZHgos wskgch

N_1273} N_151 X137} vehlle 41 2ze] 4
32 i A A AEE S =HEHd BT A

4] AR A%

F&4<Q ATM-PSTN Trunk7te] 1% uket
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FER St

recovery mode(=11)7} Hia, =ZHY BF F o4
A4 A sync mode(=10)2 Bolee 7S o
4 lck
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a3 16. A $£Ale] A7l A5 x| B
Fig. 16. Frame Recovery for Cell Loss.
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