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The Framed Pipeline Cyclic Service with Dynamic Allocation for
Mixed-Media Wireless Link Sharing
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Abstract
A keyproblem in  transporting
mixed-media across wireless networks isa
sharing of the wireless link by different data
traffic sent by mobiles. This paper presents
performance analysis on wireless MAC Protocol
called framed pipeline cyclic service with
dynamic allocation. Due to the contention -free
in the available slot inthis protocol which
different from the contention -based access.
Compared with PRMA protocol, this type of
protocol has better performance for real-time
data rraffic.
Keywords : Mixed-Media, Wireless Network,

Link Sharing, MAC Protocol, Performance

C-533

#eh EX 2
Ce-Kuen Shieh  Jun -Yao Wang

*E S EAEHTERERIER
*Department of Electrical Engineering
National Kaohsiung Institute of Technolog
*Email: wshwang@mail.ee.nkit.edu.t
Analysis

1~ f§9v

HEFR FFEREBOMTRARLT
90 ko FTARAR 4T 85 B 3% (Mobile Users 4 3%
A K F # Mixed-Media) 3 1% 2| 5 % 8
(QoS)# B R NHER[] - BEREGKAGE
Fh R BT 4 % (1) B 6514 (Real-Time) B kT ¥
4& (Unreliable) & &4 )40 24 CBR(Constant
BitRate) 5 A #6935 5 A4 > (DI BpefiE B
% 3 4 (Reliable # & # ; #] o
ABR(Available Bit Rate) 77 fn BaayEH -

—— Wired Backbone
Network

4 Mobile Users K ‘
(erc!ess Terminals)
o~ T

—

B—: Wireless/Wired Network
B-ROSTARBERERAZHAR
#E - £ P ey F @ (Backbone) X & & ik gh
K& WA A 0 A — 8% £ B (Cellular)
> 377/ —18 £ 4 5(Base Station; BS)#®F
Hrmnntd BIRFHTHALPRAER
#3% (Wireless Terminals) 8] 5] F & 42 4985 158



Baykbsimgd- BAMTHA P i — 8%
L35~ ER2LEN  HeATHRAEEY
Handoff 474 > SRAKAERELLELHR
T e F £ WirelessAT &% Wireless LAN &

RAL -
Base Station
( Bandwidth Coordinator)

Dowalink

Mobile Users
{Wireless Terminals)

[E=: A Cellular Wireless Network

BATHAMEREERTERN
(Bandwidth Capacity) & f& » A7 S do f7 3% 35+ — 18
MAC BoihhE » RE BTGRP ML FRY
gRpRe AT HEE  REEAFRENR

Mo B84 LB &K% MAC Bt e
HHHS 5HARARER ENOAAAR
o B = A7 R BERKEREHHAER N
# E #8:38 (Uplink)#» F 48 1€ (Downlink) > b #8:§
ATHRALREEAENEMBOEANS TH
BARZ B ARERETRITHAL % &
RELEHR -HRFETHA PR L IEE
#/4% i K 45 % (Demand Assignment) 4,3 &
EITHAPMEBEFTHZAT AFA LIFE
#9355 ¥ (Contention-Based) 5 42 $- {835 4 »
£33 5 8 8 E — 848 & & F Bandwidth

‘Coordinator ) e M F H & £ HERY
(Reservation-Based) 893 &35 # & FHEE E %
B AP BUIRYHRSINE B
TUMBHA LAEREER- BARMER
#| A F #1889 /2 ¥ (Broadeast) 7 AR & B ites
SR P FAAHEERERBGRNE
ETELAEAHALBOEETN BB

#8 MAC ) € 51 2 [2-5]89 % & 1 % PRMA ~
DQRAMA -~ DTMA/TDD % -

FEHBFEN BB MAC & 4%
EAZOME BA HREBHERERE
# BB %% (Framed pipeline cyclic service with
dynamic allocation) ; ; EBWHE T » T8 A £
3% o7 B %08 4 X B (Mixed-Media) 3 32 2] £
ERAOMFSH S PAAELAXE =B THN
IR RBRBH MM B2 R TRIEH
o TR A Ll e HlE RS KX TR ek
EHaPHBWE  F B OAE L — B
A 3 8 PRMA o547 o8- RE A &% -
2~ EBETHRBRBA
2.1 15 & A AE R IRAS

RaXBRRFOFFBLB=ZAF -
BPuagBR e =/@Emd ulu2ul 3
#+ & BS U TFHAE B39 (Pol) F —BITH A £
smul B Rlul T A A LRERETHE
o LRI RHER PR AEGER M E 8
ul HEHEFMELAH L -ul H5% > BS B
BT —18/ P » RIESTT £ - B PHRAE
EX TRV T TP ETS S Rt
# RTT(Roun -Trip-Time Delay) ; Bp % pfi 6533
(Vacation Period)&9 15 55 4 » sbRIRE G s &
#% 2% #E (Performance #% ¥ 7% (Degradation) » 8,
1% 3¢ 3 (Delay) 2 & % (Throughput) £ € % %
4 .

Poll(ul) Poll(u2) Poll(u3)

Base Station ‘l ) >
] A
? 4 2
A .
! 7 »?‘ Time
Mobile Users - |:| §

Start(ul) Complele(U‘l.i ......... .%
RTT Delay

(Vacation Period)

= : Conventional Cyclic Service

C-534



Uplink/Dowalink (FDD) J

k vait fime(DTS) Variable

A\ﬂnil time (CTS)

N 7 T 1
Available Slots CBR reservation slots ABR gesecvation slots

C15:: Control Time Slot
DTS : Data Time Slot

Uptink CTS : Request
Downlink : Acknowledgement

: Pipeline Cyclic Service Frame Format

22 ERERBBEMS
BT R EEGABERGHAI AR

R G X FHGMRS . RINEKA U E BEE S
EEEGBBER6] 0 A 48 E 4 X (Frame
Forma)do Bl W A 5= o M ERA S LIEE
(Uplink 1 °F 38 i# (Downlink) 7 B &9 F 3% Bp
Frequency Duplex Division(FDD) » B4 A £ TF
MIAERE HERE R - LAEERTHTA
B 1% (Available Slots & F RAEFHATH A P 5%
#9153 2 K (Request) » i T 4318 69 T A 8548 RY
A 434 4 3 & 8 B JE (Acknowledgement) -
TR B R B % 18 4E H 85 R eF 4% (Contro
Time Slot, CTS)A7# A% > %48 CTS K % 1 unit
time: B M7 CTS ZH SN T —ELHMN

BB TRERSAETHOEE ERE
TR A% A B S F CBR R @B
(Reservation Slot)Fv ABR 4% @ 6548 » 2L 5 51 1%
HEPRIET R B R T e E
H-ATRREAL AMNKAHERE
(Dynamic Allocation)&y 7 =, » .36 & RSB 4%
Y 7T U E £ 4 8y(Variable) - 47 8
%% 2 B3 5 B o eF f#(Data Time Slot, DTS)
P& A% » 418 DTS 89K & A k unit times >
—18 DTS & & 748§ #—18 & # 3¢ &, (Packet)
BRE -

3 dofrigmine A E Hﬁ:ﬁﬂ&%ﬁs‘
3.1 4 A
ELREARMCENBT T HRBERS

#91E %% (Frame) » 38 B 70 AF 4L 3 4o 7 ) A BLAE
RAEARS X EHEEMRF - 8 MAC B
F oA E A E £ % ([Demand Assignment)dy
ke

FEAPREREERSXETR LA
QAP EER T M B B CBR g9 EH
4o Audio ~ Real-Time Video Messages * £L R
T RN E B ABR EH
Data Messages* & 4| A _LHAE BEER T
AEEREER  ATAFE PHEE CTS
< L35 e 4d Fl 4 (Assign Poll)és— {8 £ 3 »
FREEZROAPHBERHATRME CTS
HEE REGHRITBA L HHERIER
(Reject) » 3 B3t % A 5 3 Pollin g&yIif 5 2
B 35 & 3 €, (Assignment Packet &) B3 - Bp
CB 2 VBR T#i#% % /B DTS #IA FHHE
T RSSO A L -

B e RiTs AP RA AT AFERT
Bl I BN G T B E RIS 6
Ko BN EREAMLTHRAL K ERZ
GRS BB 2R ©

Frame L Frame
Variable Variable
First Period | First Pcricd
Base Station T

i
| 1
| \
‘ 1 1
| [} ]
| |
\ 1 |

Mobile Users

//
DDlI

ul u2 pul v2 w3sn3 vl u2 u3

Channel Allocaton Fairness

. CBR service D ABR service

A : Framed Pipeline Cyclic Service for Mixed-Media

£BERZABITERA P 5 REGRA B F
BEELE G B — 1% G (First Period) % #t4
3£ 12 % & (Delay Variance F A X # T HE
mey) CBR BEHAMER - M ERRLBHM

C-535



(Periodic) & 4 & PR A BAB R P 35T U 18
ERGE—ERGEHREE CBR 9 EH
W RTHBEEGENEBE-BERRE
A doBXAT - REFETH-BEEHS
“(Buffer) R f7 % » #7TiE 2) Bp 651 (F 3% 49 2k
Feodn CBR RUNBALRENE LM
(Priority) k.7 ABR (R @A LR E » AT
#3bG §AEE CBR /Y ZBF R4
(Residual) &5 48 L2 R BB E 4 ABR 1% Y65
t#% - CBR £ ABR RYHEEMKAHE
&, & (Dynamic Allocation &7 &, - &% CTS
B# 2K R - ## CBR THmbnL Ao
Bl Kb & g4 (Block)# B B 84T
R P 3z CBR Traffic; m#» ABR&#EHd
PERARESHESE BEALTFRAERE
(Channel Allocation Fairness)&) 7 =X, » #0T &L 4
% 82 & 42 7K ) & Frame 4§ ABR &H - &

FikA G4 ey A -
Frame | Frame
Base Station
Mobile Users ¥ ¢
o | w |y o ol v w3
f* e y

L L

Delay Variance < 11 Frame Lengthl

7% :Delay Variance of CBR Traffic

32 28

M7 o8 BB B ehIE R & RIER RIS
& HAVERT 5 %48 % F (Parameters) *
1~ %48 Frame Length % F (unit times).
2~ CTSLength : DTSLength=1:%
3~ Available Slot P74 CTS 6928 5 c.
4~ 35518 Mobile Use request = CBR

Packet # % wcpr (18).

C-536

5 ~ Arrival Rate of the message request = A ({8
/ unit time)

6 T3 E{E Mobile Use request Z ABR
Packet # % @apr (18).

HNGEERFHMASGRAESR  FMUFR

THpax RF 7

m =EZlo_ ¢ (1)
max F F

35 CB #fé6,.% Arrival Rat 235 ABR 3
#,Z Arrival Rat 5% A3 6cp $LOasr R E

o

Sogr =C A @ppp » Oupp=C-A-@gp 2
&7 CBR RHATHAGREAL » BRH®%
Fep X% 3 CBR reservation slot &9 & »
Frgp =C- A -0k (3
FroL g2 §) B & B 49 -39 ABR reservation
slots &9 F & » LAFFIR Fapr &5 °

Fuye =F —cl=c-A -@gp -k “)

4~ s pe R
4.1 15 %) # 2 (Queuing Model)

A 4 40 8 32 ¥ (Message Delay, MD) &
# A T EBITEH A P %42 i message request
RABPEHEZERGHR EHEEEAOEHS
Fel (Waiting Time)~ $.47 A & 4242 B2 14 ZEARFS 6
Fik o EuPpEE CBR B MR a7 7
GURIE G R 2

@ DTS arival via
o CTS requests
,;{ Request queue @

L Y- e -

Reject if Request .@ DTS Service of CBR queve

queue length > ¢

0 : exponential service time
w0 : fixed service time, k unit times

- Poisson arrival

Bt : The queuing Model using Framed Pipeline
Cyclic Service for CBR Traffic

HEETEE » RAZ L HMEF 7



(Queue) > #7 —18 & % & 4 A # message request
#] Request Queue > 475 A M/M/c/c &
A7) 48 3% 518 message request & £4 Poisson
Arriva ##R » 35 arrivalrat A1, X4& CBR
BF4% P 0 94K ER Pollin g#h 75 X, » 35 service
rate = 1u=A=1; £ A % CBS #4#ra e A
OBERREHER  AloBRARFRSE Lo
Slotted ALOHA » A_ =0.386; £/ Polling
#eg o A =1 - 34 c {8 CBR TR Y
cBITEAP M TAFETRERAREE
Ry ERERG B MEAEAEHANRS
JE 48 - #4HA Erlang’s Loss Formula » 3T 45 2|
P —EREMAEETHA P RBIERL
1 &~ fE % % CBR % # &) #& % (Block
Probability) » £A55 3% BP &% »
BP = — £ L
PG
i=0
4538 Request Queue 2 7% RIEA B —fB47 7] #
5 153% CBR #9318, # & DTS Service of CBR
Queue » b7 I A M/D/1 22 A[8) » A F
$b15 Bl 4 & 2L Possion Arriva R - P34
arrival rate % c-A- Wy, 3 X418 DTS 854%
& $4 k unit times B & (Deterministic) 8 f4 J2 AR
% o

SHEBTEHA P A L S H &Ry
M F R 3 38 B o R B b B BT P48 ey Bk
BeREF » FRBP M/M/c/c + M/D/1; FReL o

A [ . } ©)
MD= (i] CBR . -
a-py A=) *° §(” ) %l!

A
== &)
P 7

4.2 & X 5

EREEERBEERAS M T > £IAWE
WE e i RERITHA PIRBIELAR
% BP $A B 4434 CBR & # 69 2 B0 ) MS 238
A8 B A2 Message arrival rate, A2 Block
probability, BP &9 M4 B > £ A PE%
CTS B# 5% % c=3, 4, 5 #MBMEH CTS

C-537

B#&S > BP ShAfh > MAZ(hdhke BP
WHRFAGH @B KR, BAA Message
arrival rate, AL Message Delay, MD &30 1%
B 23 fmE % k=12, ocgr=3* 4 A c=3,
4, 5 pREE > RIRES CTS B#E S -
MD #h&E& - =tk ey MD &£ A6 5 o
mIg K -

=
—

e=3

Block Probability
=
&
T
2

e
] 05 1
Message avrival vate M

';

Bl Message arrival raie V.S Block Probability

1000 ,

¢=3
1‘::\ —
g o4 .
% = B
B
%

1
0 15 1
Message arvival rate M

B Message arrival rate V.5 Message Delay

7 P RATHE A L PRMA 8 & U4
e BB ELEH MAC BB EHEARE
K $5 & (Demand Assignment)> 127K ) B5JL 7T
A 4% & - PRMA £ A # % (Contention-Based)
8% K, » 54 Slotted ALOHA: 412 H
AR5 (Poll-Based)dy 5 > e B + 28 +—
ST ARG AW A M E LB R £ BP
2 MD Z 4 AE4F b PRMA I % B 4% -



04 ,
g Framed Pipeline
2 Cyelie Sexvice
5 —
5 02 PR-E_!IA ‘__.' -
vz -
U L
i -:F_,_,,.ﬂ—/‘
@ 0 .
0 05 1

Message arvival rate A
@ Cosiparison BE with two MAC protocel

110

N rF—'ramclPipe]ike .
L] Cyclic Sexvice , -~
SR — . -
A PRMA - A
5o0p -
L
S
|
0 05 1

Message arrival rate )
B +—: Comparison MD with twe MAC proiocel

5-&%

ARWARE - BELEE MAC B#
PE IR T ES DR LTV T 1T
AERBRBFRRESEABEBRSELET
RTT i B 6885 BIMEAERGR LS #F

AT 8 A P R T A 3 Bp 8% Ik B BE M 60 R S
KEHM - A EEUE K K Demand
Assignment) & Ao RN B TIERRW 6
M 3 B ATE A P R 2 Bp B B R
M HE » €1 Block Probabi 1 iz Message
Delay » i &R &35 45 BOABRMAR
%%ﬁ:éﬁé’] PRMA ) & LA dhthd - &£

RRERETIL PRMA B2 A# - AEHXE
R X $25818 69 Handoff 47 & S LA T4 A%
HPE 23 B — & H(Single Cellular) » L1
ERFFTBOLEERBERBERFREHRS

X&9E

6~ 2L EH
[1] E. Ayanoglu, K. Y. Eng, and M. J. karol,

“Wireless AT  : Limits, Challenges, and

C-538

Proposals”, IEEE Personal Communication,
Pp.18-33, Aug.1996.

[2] O. Kubbar and H. T. Mouftah, ‘“Multiple
Access Control Protocols for Wireless

ATM : Problems Definition and Design

IEEE Communication
Magazine, pp.93-99, Nov.1997.

[31 J. Sanchez, R. Martinez, and M™M. W,
Marcellin, “A Survey of MAC Protocols

Wireless ATM”, IEEE
Network, pp.52-62, Nov/Dec, 1997.

[4H Wang, G. Bi and T. P. Yum,

Analysis of Integrated

Services PRMA Scheme for Wireles ATM”,

VTC’97, pp. 1341-1345, 1997.

[5] T. H. Le, B. Jafarian, and A. H. Aghvami,

Objectives”,

Proposed for

“Performance

“Performance  Comparison of New

Centralized PRMA and TDMA Systemns for

Wireless ATM  Networks”, VTC’98,
pp.1466-1470, 1998.
[6] M. Momona and T. Ohsawa, “Pipeline

Polling Based Combined Voice and Packet
Access Protocol for PON”, IEICEJ National
Convention,B-170, p.4-103, 1992,
[71 D. Betsekas and R. Gallager, “Data
Networks”, second edition, Prentice -Hall
Inc., 1992.
[8] Kleinrock. L, “Queuing Systems”,

Wiley. New York, 1975.

vol. T,



