370 ARAGI=EA FRED A 27 A A 3 T20009)

¥4 ATM7elA 2] ABR A%E Aol
daneF SHA MA U
(Responsiveness-Enhancing Scheme for ABR Rate Control
Algorithms in Wireless ATM Networks)

ol 7" oyga”
(Koo Min) (Myungwhan Choi)

£ 9% Asynchronous Transfer Mode(ATM)o| 71¥+8t B de|v|tjo] FAIo]A best effort
Felo] Mulx QL $J8) Available Bit Rate(ABR) AMui2rt AMEER Q) ov] AtE @& 49
ABR A$LEAY ¢neEed AHsA AAAALES ANt €u@F(exact fair rate calculation
algorithm)® AR HEE] AR E Adsle Y e)E(approximate fajr rate calculation algorithm)2)
T ERE 3A FEE £ Uk A AFEEES Asle daeEe RS B8R
(responsiveness) &@NAM AHE et} AT FHATM 874 dode FH5AY /M8 g9Fe] &
AAde] eHEAHo Q3 AlH(time-varying)st2g, F¥sHA AL E LS AMsle gneEEe ¥
AATM 87 HE57] oje9r uer HYALEY SARE Asdste dugEol U4l AHgE
At o] Lol HYAEE ZARE At GaeEEY $HAC] s FAYRE FH2&
Q8] e Zo] AHEE AY dnE 45 Ast #Ad F Udnh B =RedMe HAREEY
AN E Adse GREEEL 9% 84 A wes AEln $RAe] MY HAAELEY 24}
AE Astste dagdEy 3 o2 $R4dol AAE EDMRCA ¢33Es A3 29 H4¥E F3
AAlHe 2ag)Eeo) EDMRCARY 384 SHolA 433 MAHASE Btk

Abstract The Available Bit Rate (ABR) service is used to support best effort type service in
broadband integrated networks based on the Asynchronous Transfer Mode (ATM). A number of ABR
rate control algorithms proposed in the literature can be classified into two groups: exact fair rate
calculation algorithms and approximate fair rate calculation algorithms. Exact fair rate calculation
algorithms have advantages in the aspect of faimess and responsiveness. In the wireless ATM
environment, however, the capacity of a wireless link is time-varying due to error characteristics.
Thus the exact fair rate calculation algorithms can be hardly applied and the approximate fair rate
calculation algorithm can be used instead. However, the time-varying characteristics make
approximate fair rate calculation algorithms perform poorly because of the lack of responsiveness. So,
we propose a responsiveness-enhancing scheme and give a responsiveness-enhanced EDMRCA as an
example for an approximate fair rate calculation algorithm. It is shown by simulation that the proposed
algorithm gives quite improved responsiveness compared with the EDMRCA.
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Algorithm Responsiveness-Enhanced EDMRCA
Global Variables

MAX: Current maximum rate above MCR among all
connections

A_MAX: Current adjusted maximum rate of all
connections

MAX_VC: Current connection with maximum rate

Fnix]: Discrete non-increasing function, 0<Fn[x]<1

alpha: Averaging factor for A MAX (e.g., alpha=1/16)

MRF: Major Reduction Factor for VC connection
under heavy congestion

MAX_Timeout: Time interval used to timeout MAX

CCR(i): Current Ceil Rate in RM cell of connection i

ER(i): ER field in RM cell of connection i

CI{i): CI bit in RM cell of connection i

MCR(i): MCR field in RM cell of connection i

Qlcurr(i): The number of cells in the ABR queue
of connection i at the current time

QLprev(i) © The number of cells in the ABR queue
of connection i at the time of the last BRM
cell departure

Teure(i) : The current time of connection i

Torev(i): The saved last BRM cell departure time
of connection i

if (Forward RM Cell of connection i)
then
update MAX, MAX_VC and MAX_Timeout:
if (connection i == MAX VC) and (MAX > 0.0)
/* Update A MAX */
= (1 - alpha) X A_LMAX + alpha X MAX;

if (Backward RM Cell of connection i)
then
if (queue length of connection i = EDQT)
/* Switch is heavily congested */
then
CI(i) = 1: /* Decrease the rate of connection i */
ER(i) = min(ER(i), MRF x A MAX + MCR(i))
if ((Qleurr(i) - Qlorev(i)) ) 0)
then
ER(i) = min{ER(i), A_MAX
| (QLeurr () QLmav(l))/(Tcuu(l) Torev(i)) +MCR(i)}
else

if (queue length = EQT)
/* Switch is moderately congested */
then /* Intelligent marking */

if (CCR(i)-MCR{i} 2 A_MAX X Fnlqueue length})

then

Cii) = 1. /* Decrease the rate of connection i */
QLerev(i) = Qleurc (i) :
* Save the current queue length */

Terev (i) = Teurr(i):

/* and time for the next calculation */

a9 5 94 /1848 EDMRCA <=
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