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ABSTRACT

Collision Management Protocol (CMP) efficiently resolves collisions when data frames are transmitted in
networks consisting of HomPNA 3.0 asynchronous MAC mode device with random access. Unlike Distributed
Fair Priority Queueing (DFPQ) algorithm in HomePNA 2.0 or Binary Exponential Backoff (BEB) algorithm in
IEEE 802.11, order of retransmission is decided according to Collision Signaling Sequence (CSS) values allocated
to each device. Thus, CMP can minimize the number of mean collisions because order of retransmission is
decided in a deterministic way. In this paper, we evaluate the saturation performance of CMP in HomePNA 3.0
using an analytic method.
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CSS values C | Occurrence of initial collision S ) Signal slot ,

a7 4. 27 He] Ala"e] FEE AT

FEo] g A aElo] W) o AT E AFF Al
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1. CSsgkell oJgt A AF A

¥ 2-1. SCL 19| 1% A9

CSS | CLI,CL2,RL | Al A4|CSS|CL1,CL2,RL | A A% . s
%J: H‘j:&_ %A'] gl- H\ii {.'\_/H 0 O! 1, 25 "'48
1 0,0, 0 1 5] 0,22 9 1 9,10, 11, -, 17
2 1,0, 0 10 16 1,0, 1 11 2 18,19, 20, ---, 26
3 2,0, 0 19 17 1,0, 2 12
4 0,1, 0 4 18 1, 1; 1 14 ¥ 22. SCL 29] 2§ #AY
5 0,2, 0 7 19 11,2 15 o 3 ” 3
6 1, 1,0 13 | 20 1, ; ;- 1; 0 0.1.2 3 15,16, 17
7 1,20 16 | 21 1 1
2 2 22 1 4 6 18,19, 20
8 2,1, 0 22 [[22] 2,0,1 20 54,8 S E 55
9 | 22,0 25 23| 202 21 2 6,7,8 7 i 45
0] 0,01 2 |24 | 2 1,1 23 3 9,10, 11 8 24, 25,26
11 0,0, 2 3 25 2, 1,2 24 4 12,13, 14
12 0, 1, 1 5 26| 2,2, 1 26
13 0, 1,2 6 27 | 2.2.2 27
14 0,21 8 HESYT 7oA n e A]lxHle] FEsta
+ 7%, n W A" CSS Ftoll WE BE
‘LSB i rL‘LI.CLZ.RLvqucs MSB 73“ ‘0’] _?_ Q_'_ C( )t q(s)g} EI;]’
0,0,0 | 0,0,1 |0,02|0,1,0]0,1,1 211 |'2).2 | 220 221 | 222
slot slot slot | slot slot e slot slot slot slot slot
. . * L Decimal vmuc". — V V . . Cg (n ) =
» 26 26 26
12| 5. RCLe| AlE 4% 2% bit sequence® AM
o e e Y (G(D.)+ G(D,)),
4=0 i,=0 i, =0 (5)
3.1.2 SCL 29| & 3l it e
% 2-13} 7o) SCL 20 widt & 225 A9 Lo
n=2

gtch, gbebvle] v SCL 20142 v A 152
veblie, v=0, 1, .. , 8°] ¥t} SCL 20l 2]
FE2 SCL 1949 53} #o] 7+ 15 2
o] o]ate] Alxdle] A A wAEH, 4]
@3 o] vhehd 4 aleh,

1Y 231‘ § Dll<23(l'+lj and
D,, 7ﬁ23n+l
(v=0,1,2,---,8 and (3)

G(D,) = all 1= (0,1, 2))

0. otherwise.

o714 SCL 298] &% o
Cy()ell W&t seleie] D

By= 3, % v=0,1,2,8 4)

3.13 4 F= 35
AT Ao ZHE, B R4 AeoH
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wmdl=—=DFPQR s
— o — CMP »
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“ " T
5, o _a-

|y e
3 A —»
= 2 -
e i
= B &
g Sl
@ o
&
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P
a T T T T T T
1 17 2 27

Number of stations
a9 6. HE FE AT
$7HA] A¥AH ez Frlsitirl Alxdle]l 7]
15 Hd ASFeEs S FasiA =k
wels] P FFE S Fe Aad Sl el =
2 FA HHE FrtskA "o

32 Al2d" A5 B4

s 4% %18 % 33 %o] HomePNA 3.0
H%E7] MAC Al2Ele] Ee] A& w42 o 3}
v, 7} W] ov)= olga) 3l

e F,: 3t] = Ao

o F,: Ho]2= Fx=2o] FHrf o]

o F, . E¥e] U= 7o)

e TR, , : Fte} Efdes] I AL &%

o TR, : ¥o|2E ME AP &

o S : IFG &5 #o]

® Sum_ea l TES FA Z F AE 2
A7 &F 7o) ‘

® Sin_ca @ e A F F e HE AL
5 Aol

¢ 8y : AX &5 Ao

N Spn : 7 \-—]_:":_'?’ g)\ 7":101

L]
~
*
L
A
5
)

X 39 WS ARSsle] =] A el 12
He 2 Az 2 "E A7 ohg) 7o) A9
& 5 9tk A )2 Axdle] ZaYle] R AL
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el AF AZF otk F=5 sAe] dag Hat Al

7k A (99 3t
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3 3. =] AF s
W ak 1 #t
F, 32 [Bytes] S 29 [us]
Fp 1514 [Bytes] Smm-l:li 32 [us]
F, 1 [Byte] Seig 32 [us]
TR, _, 4 [Mbps] Spri 21 [us]
TR,  |4-240 [Mbps] P 0-7
8000
—a— CMP, PRI=0 —o—~CMP, PRI=1
7000 4 —a—CMP, PRI=2 —w»—CMP, PRI=3
s —e—CMP, FRI=4  —«—CMP, PRI=5
é —p—CMP, PRI=6 —#—CMP, PRI=7
= 6000 4 o DFPQ, PRI=0 o DFPQ, PRI=1
3 a  DFPQ,PRI=2 v DFPQ, PRI=3
E o DFPQ,PRI=4 < DFPQ, PRI=5
?;: 5000 4 b DFPQ, PRI=6 # DFPQ, PRI=7
_é H000 o szessssasanins
E 3000 4
% 2000 4
25 1000 4 -- A = L.

L T T T T T

Number of stations

a8 7. 9 = A A

71]:7?7/,1 = Sry+ (7 o P) * Spn' (7)
irffff -

8(F,+F,)  SF, ] ®)
( TRh_' + TRP n+ (n—l) . S,fq

71(‘—7': MC(") ° (Smmfcd—{-sifg_’gs;zg (9)
_(7_P) . Sp‘n)‘

a8 72 MO)R siMEl CMPe| FE side de
g 3t A7t} DFPQe] FE slAdl do’t A
AZke ek 80l sk A&F 971 &
7Rl w2t a3 69 Anet F$dF EEE el
e, shie] Aasle 3@ o, $AES] 3l
e FE ddd dag HF AR Al
DFPQRET} CMPellx] ©f 2HA] fehdct.

AT - ORFE B £3F 788 ohe3t 2o
ebd 4 gloh

85 5

. B TR,
throug hput — .
‘ 7—']11'r —tz T Tff tx I Tr‘ —if

(10)

www.dbpia.co.kr



=3 [ HomePNA 3.0 ¥]%57] MAC ®=2] Collision Management Protocol “d5 +1

it e bt

—e—4Mbps —*—32Mbps —a—64Mbps —v—96Mbps
—4— 128Mbps —4— 160Mbps —»— 192Mbps —#*— 240Mbps

e
ot —e—n—s—s—o—b—
te e s et e—s—s—e—a e *:

ik
Aa—a—d—a—d
b NSRS S S B S S

M
e e e VNV

EPUDUPPNDGP S -~ = oo oo ghd

7 ettt —4—t—4
: EUEDEPESERESES S

SR NN
L A A e >
Tl et gt R AR

—r— b
ek

01 : . . . - . . r —
2 7 12 17

N
N

Number of stations

a2 8-1. CMP2| 3} & (A9 = )

0950

0925 4 Rt

09004 A =

Normalized saturation thronghput

| —s—CMP, PRI=0 —e— CMP, PRI=1 —a— CMF, PRI=2
08754 —v—CMP, PRI=3 —e— CMP, PRI= —<— CMF, PRI=5
—»—CMP, PRI=6 —=%— CMP, PRI=7 o DFPQ, PRI=0
s DFPQ, PRI=1 4 DFP 2 v - DFPQ, PRI=3
DFPQ, PRI=4 < DFPQ PRI=S > - DFPQ, PRI=6
+ DFPQ. PRI=7

0850

T T v T T T
7 12 17 22 27

Number of stations

a2l 8-2. %3} 4% (Flo]2= A4 4% = 4Mbps)

4 v A

S = ,ﬁ.x«rfaj ~9,44»3;$ o
) : 4 e

0;‘2444 = 0037370

050 47

Normalized saturation throughput

R —a— CMP, PRI=0 —a— CMP, PRI=2

0.45 4 —v— CMP, PRI=3 —<—CMP, PRI=S

—»— CMP, FRI=6 o DFPQ, PRI=0

- s DFPQ, PRI=I 4 DFPQ, PRI=2 v DFPQ PRI=3

040 4 > DFPQ, PRI=4 4 DFPQ, PRI=S > DFPQ, PRI=6
* DFPQ, PRI=7

T T ¥
7 12 17 22 27

Number of stations
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