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Abstract
The efficiency ofaco lision resolution
algorithm affects the overall performance of a
communication protocol. Currently, Multimedia Cable
Network System (MCNS) protocol is the most
influential standard for hybrid fiber coaxial (HFC)
bi-directional cable 1elevision network. In this
standard, Truncated Binary Exponential Back -off
(TBEB) algorithm is adapted to resolve collision. The
performance of this algorithm will drop dramatically
when the load is high. Therefore, in the MCNS
standard some parameters are reserved for future use.
They can be used to improve the performance of the
original algorithm. In this paper, we are going to use
these reserved parameters in the MCNS standard to
propose an algorithm constructed on the CMTS,
called DWS, Dynamic Window Selection. Through
simulation, we find that TBEB algorithm, cooperated
with DWS, can have greatly enhanced performance of
collision resolution at high load.
Key Words : collision resolution ~ MCNS -~ Hybrid
Fiber Coaxial Network + CATV ~ Broadband Access.
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Get Data_Backoff_Start and
Data_Backoff_Ead from
MAP allocated by CMTS

data_backoff=Data_Backoff_Start

dackaf_windows2 Ji1e-bebol

k=Rand(V,backoff_window)
Defer k contention slots and
the teansmit the request

No
DataGrant ar Sueceed
Datadck
Y Fa

Transmit the PDU on sssigned
position

Discard this request and PDL

data_backoffc
Data_Backofl_End

data_backoff=data_backoff+1

Retry=Retey+t
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Variables:

Data_Backoff_Start: determune the inibal size of hackoff window, assigned by CMTS
Data_Backoff_End : detzrmine the maximum size of backoff window, assigned by CMTS
k: arandomly selected integer within the backoff window

Rand{x,y): a function that generates a random inger between x and y

secess: o qark if the ransmission is successful

vetry: the number of remies

backoff_window: the size of backoff window

data_backeff: 2 o the data_backoff"th power (2°data_backoff) is the size of backoff window
Data_Grant/Data_Ack: sent by CMTS to inform stations that a request is received

Algorithmn:
TBEB(
{
retry =0;
success =FALSE;
GetData_Backoff_Startand Data_Backoff_End from MAP allocated by CMTS;
data_backoff = Data_Backoff_Start:
while  success =FALSE )
{

Set backoff_window o 2 to the data_backoff'th power (2*data_backoff);
k =Rand( 0, backoff_window )
Defer k contention slots and then transmut the request;

if(remy ==16)

{
Discard the request and PDU;
Break;

i

else

if ( Data_Grant or Data_Ack is received )

{
Transmit the PDU on assigned position;
success = TRUE;

if ( data_backoff < Data_Backoff_End )
data_backoff = data_backoff + 1;
retry =retry + 1;

% — TBEB @E&

BFR BB~ @6 T RURE  BECM
WMAEEGERALE RoF - B8 CMTS E TRy
SEfa5la 240 5 3 CM Rty BAEASE
BH2 FAMERE S Bk CM 9% — R G585
HLBEOB 28524 ¢ BE—ERTF B
% CM 38 3 MCM M E E£4 LI74E
3R RGE 0 B 4 @RS B ekl
IR G S RAF A 548 CM 3% 40 3] CMTS
HEELE R i AE CM T AERRBE
BSHART  BHEMBEBRRAETHANL Hk
BCMmARRATRAE A2 G RERENECM
OB 2HBBRTRY ¢ HBREE—HF 1
BRATGYBIF@mE  RBAEL I B CM B0
B283 Ry 9 PHBEE—BRFL EEHK
BB FEFE S THE PR EREHFERSR
B3 16 REKM AL - FEBAHFF - LBRE
H%m»nE 55 898 % sl iis
P BBREORARREEL S BRGER CM T
DEFERANEHRFHRUEDRNN02 28

B-154



SkhH32xfe

BFAEEEDHES RESRELRE
EREAIGRE TARRTOANRE  ARPE
AR RS - AR - EAMESER
BEEE - CM st & fidaef > BBALE L3
FEMANRUHE LB AR FEEH R
SR ARES AP MR ALY HRH
MESRHEBRRF RN ECEORM BT AN
£ SE RHBAR - CM sk & 88 - BRFel
MEEBA  REARES  BRERORFRD
RERERERS o ARSI OEE  HARH —
B e H > TR e AT e
WiEE > f SE e —B 0 AR EHEE Al
£ S.E fuk » o kAT AR AL A PSR FAE
B ARESRFADEBOED -

MCNS 42 # & » Bpag 3 CMTS sk o s ) iR
483 & M SE 4 45T LAk 45 4418 TBEB ®
Bk PR RIS 0 2 RARE PALKH
CMTS s e T8 86 % S,E A f—R 4L » PRIASH
# MCNS #25  sb— KRR KR H T — AR
#®on CMTS &9 % A48 & 4% R & (Dynamic Window
Selection; DWS)EH 3% + #iFseiRIEMEL Y A RE
& $)a % S,E {4 - {2 TBEB A S AL AR
EEh  FT—ERMBfeNB8F—BREE -

3. WEEFRERISE

$ A5 12 4248, 5 (Dynamic Window Selection;
DWS)iE ik & @54 CMTS Ley ik R E
S48 hF L B e 44t S.E {84 CM i) TBEB
kA% 545 TBEB R I £ AR EL &
BE BEBALRSERIHRBRE -

B= & DWS @Exe:EHRER - DWS
hE—EEAEEATHESTE BRERARE
B E ey B AL R B HE o e R CMTS 48] T
—RERARBOBRFEE AKRETEAN

B= DWS®E®:HEZR

EEMIE AN E A RO Bz 2 CMTS ¥t

2 the new Dans_Backoft_Siat 1ad
Dasa_Baskolt_End to chaneel

B TR BAAANRFHE FREFTBAE
B E AR & RN - Btk DWS %
Mo RMERTHESH  REKBNLFRHAR
B2 R E LBy RFHE L empty_time
BEHARREAA FOREHRFHHE LR
w0 B —{E%3 collision_time BIRLRTH S S
1832 S At 48 60 B W AR 4K CMTS » Beb g A — 18
o2 g3 ek ik CMTS J4 2] 8% - empty_time 8o
1+ collision_tim Al## % 05 RX > % —BHE
548 6 35 8548 45 CMTS # 2] 8% &Y collision_times
Ao 1> empty_tim 8] % 0 sbsb - & CMTS ¥
BB REEBBRHEERRGBFHH
& » g% collison_time A#§#%3% % O+ empty_times
AREHRE -

z 4 CMTS 3 & # 8 empty_time X
collision_ti m ex% S48 & mal E R AERNE
AHRAE L ROE  wRABEHBARYURE
EadeE BB SEMRT LEXRM
PR A L TR w2 SEMEARE ERKTR
g M EF O ERRAERMUES  oXE
BERAFPTE KRG LT R s 8 RS RMIHA
SEEMZM 1 FafHml AELRMER
#SE&EHHEE  TRAXER & » £ TR
SREFRFESEERBEEBHAR  BLARAR
FRAKLBLAG  REHEA L PHEE
4 ENRERSGBE - ARAF L SE G
A ERLAREARMHERBERT 2K
eabmERERABL BB I ABRENE
B EnstRA%afaet AR RFEERR
HEZBRAIREFTRELEL

&% HETHERE® DWS EREER
S EiBs SEH BB TARESBLHECME

B-155



#® CM =69 TBEB 8 Bk T L AR5k & i
ERmARH BB ATHEE - U TF£ -2 DWS
R EE

At CMTS

Variables and Parameters: .
Data_Backoff_Start initial backoff window size assigned to stations
Data_Backoff_End maximum backoff window sizc assigned to stations
DBSUB: vpper bound of Data_Backoff_Siart

DBSLB: lower bound of Data_Backoff_Stant

DBEUB; upper bound of Data_Backofi_End

DBELB: lower bound of Data_Backofi_End

empty_times: the number of contention slots that are empty conseculively
collision_times: the nuaber of consecutive stots where callisions occur
light_toad: if the number of consecutively empty sots exceeds this theeshold, the
channel goes into the state of ight load

beavy_load: if the number of consecutively collided slots exceeds this threshold, the
channel goes iato the state of beavy foad

Algorithm:
while ( Read a contention slot from the vpstream chaonel )

switeh ( the state of siot )
case “empty slot™:
cmpty_times = empty_times + I;
colliston_times = 0;
break:
case "requests collided™:
collision_times = collision_times + 1;
empty_times = 0;
break;
case "a request successfully seceived”:
collision_times=0;
break;
if(empty_times>=light_load)
if(Data_Backoff_Start>DBSLB})
Data_Backoff_Start =Data_Backoff_Start-1;
)
if(Data_Backoff_End>DBELB)
Data_Backoff_Ead = Data_Backoff_Ead-1;
empty_times=0;
if(collision_times>=beavy_load)
if(Data_Backoff_Start <DBSUB)
Data_Backoff_Start =Data_Backoff_Stari+1;
if(Data_Backoff_End<DBEUB)
Data_Backoff_End = Data_Rachuvit_Endtl;
)

collision_times=0;

Assign the new Data_Backoff_Start and Data_Backoff_End to cbannt);
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Data_Backoff_Start=2, Data_Backoff_End=5,
DBSUB=5, DBSLB=2, DBEUB=10, DBELB=4,
Light_load=3, Heavy_load=2, empty_times=0,
collision_times=0 * L F B ek AL T » £+ C &
TR A A ERRLHMNA TS SR
TR E —EAGE  RRENEER - L
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Tirne | Status Operation Result
1 C empty_times=0, collision_times=1
2 E empty_times=1, collision_times=0
3 S collision_times=0
4 E empty_times=2, collision_times=0
5 E collision_times=0
Data_Backoff_Stari=2,

Data_Backoff End=4
empty_times=0

empty_times=1, collision_times=0

empty_times=0, collision_times=1

collision_times=0

empty_times=0, collision_times=1
empty_times=0
Data_Backoff_Start=3,
Data_Backoff_End=5
collision_times=0
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Common Parameters
Parameters Values
N (Number of active stations) 100
Number of contention slot per 3
frame
Retransmission time 25 mini-slots
Time length of a mini-slot 16 micro second
Round-trip delay 400 micro second
Mean packet size 5 mini-slots
Traffic model Poisson process
Mean inter-arrival time
= (N*Mean packet
‘ size)/Load
DWS Parameters
Parameters Values
Initial Data_Backoff Start 2
Initial Data_Backoff End 5
DBSUB (Upper bound of 5
Data_Backiff_Start)
DBSLE (Lower bound of 2
Data_Backiff_Start)
DBEUB (Upper bound of 10
Data_Backiff_End)
DBELB (Lower bound of 4
Data_Backiff_End)
Light_load (Number of 9
consecutively empty slots)
Heavy_load (Number of 2
consecutively collided slots) )
Fom A
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TBEB (0,16) | S=0,E=10; Only use TBEB Algorithm
TBEB (2,5) $=2, E=5 ; Only use TBEB Algorithm
DWS Use TBEB and DWS Algorithm
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