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ABSTRACT

In this paper, we will provide a way to grant a differentiated service rate that is according to priorities of

WLP device and WUSB/DRD transfer mode by improving D-SoQ that considers existing QoS of WiMedia WSS

environment based on UWB technology. The proposed method makes it possible to differentiate SoQ performance

and throughput, based on priority of traffic streams.
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Fig. 1. Configuration example of multi-hop WPAN by
WSS and communication between WUSB and WLP device
groups

A AAE AAZL vpule|las AAIEA] AHER
WSSE AAsAL 7128 WSSHll 553 4 3irk
ot tule] 7 WSSE A, S53HH tule] e
WSSel| 555 thE vjuje]2e} S48 98] WSS
S 23} A7tk WSS A7) tule| e 2
£ WSS9 RE tiujolast edAo] slsshck
WPAN(Wireless Personal Area Network)-> 10m
oluie] 2 Aol EAfehe A=A, FH7]
7], FE DS FALE Qs o5 717] k]
FAE A AT Tkt 8ANE 3 B
T YEYIES Wk 28] 1604 Z2ke] tiule]~
52 48 9l8] WPANS A3kt WLP tHlo]
22 FAEe] glo] WPANI, WPAN2, WPAN33}
72 =57]9] WSS1, WSS2, WSS32- 714 &= gjrt.
ZefolqlE tulo]~E-S 7He WSSl &k t}
£ ZFEeldE vule] a3} A FA1F 5 glrk =
gk FEfo|AE HEIX|7} AlF8ls AR]E o] 831,
2 WSSel| &3k FelolddE tulo| e} ojriyl
2o e reEd BAF 45 gl
FEPldE BElA] 715 2= tfule]~E(client
bridge)-> SAE BEA] AH|A~ES Zhe FEoldE
tujo]aEolA ZHUS FEE) 7|4 Feleldd
E tjHlo]|~E(client device)= WLP Z|Joz A

¢

www.dbpia.co.kr



=3/ WiMedia 71%F ARt W] F4lell4] QosE weidh A< Alo] Wkt

25 glolele] HE 2] tiule]so] A} e
Hlo|E S Bl tinjo|xolt}l el E tiulo| AL
<+ ZEheldlE BelAE E3l AR rhs’t FH4A 5
A5 2 thlelaEdt BAlsh] $s FEeldE
BIR|A 2 ZedS AEgicl FefoldlE HEl
2} Fefo|dlE tujo| = FrlolE BEA) F
A Au)2ag Al 5 Q=S 22 WSSl Zajof
Lis=d

a5 2+= FEle]]lE tule] s, FepelE BElA],
a2)3 97 BelAE 23 EYI B o

HojF=ar gk

0

Skl Al 1ggh we} zo], 1T} A3 AdutellA
S 2 SAEL S oA A Al 22 3
2]k 54l M| Al w75 Agkch AR el
thokgk x| o] EAdl). oS Bof, ds) U £l
<= 918k dlolr, SA|, SAl7], 1A A= 5ol
Pl ST FAEe] o] 8% F ole AHE, °
HulA, Z3E], ~vlEE 5 olekst A7) glck o]
23 A=) 5ol WiMedia 7]1%-& #-4shd UWB 7|4k
o] a1 Fale] rhgaizlch Alnt uje] tlefdt A&

< 53 BAE & 5 o] el BE AXEe] F
Aol Zeld da glo] Hie] AxEE 745 A
= 7Fsslth o]3 Aol 28 ulz} WUSB/DRD
ZIEZS o] £ x93 WLP Z2EFS o|§
slo] AAE o]4E = gtk

& =relxlE Al ) WSS tule](Zele|ddE
27|, ZEIO|AE tinto] )] HEHIFHBW) &
a2 H<Sealo](admission control) WS A|gF
gt} WLP/WUSB/DRD AR13Hg ulAl8- w23t o)
WUSB/DRD'*’"= Transfer mode® 7|07 77
ufjFol] Zels E5H-E 98] WUSB/DRDE 7|02
3lal WLP tulo|~g of7]e]| A5dhe Weke R g
t}. Transfer mode HE E¥ EAJT} 23] Data
ofel| mle} Fa3lk o]2HQl A4 AFNgZS ANl

D AN

N,

: Wm\f‘ Ethernet e -
L]—; N
P/
L 0 O

[] cwendoee R

_____ Wireless link

(devices within range)

a2 2. WSS YES|Z EE2A]d I3 o
Fig. 2. Example of WSS network topology

s, @A) g =e) dleidelet A e
TRs}e] 2l Al ARk Al RS $EA7

. WUSBY| Transfer EM 4 WSS ZZ2EES
Al geo| ZMA

2.1 WUSB2| Transfer £

shte] s1Eolle of2] FFe] WUSB tjufe]x~
Eo] A&l Mulag 84, tnjo| s FRvict
AB|2~E QA= Transfere] 7 =3 tjeksicl
WUSBE USB%} %] Control transfer, Bulk
transfer, Interrupt transfer, Isochronous transfer2] 4
7] Transfer5-2 A|-¥3p 2 Transfer ¥ Q-73h=
ARl AZE 2 AlEE e oh2c

WUSB+= USB9} AFsHAl Wl 782 Transfer &5
£ A3l A WA R Bulk Transfer= A|7HA|<o]
som Adider & odlelee] A=A gl B4
gk ool -8k T Aga} 2 FAlel| o] %
Hu, A7 Alefe] 7] wltel] We] ofof glo]
WUSB g Aol o{# o2 7188k 3-8 A8-3}o]
SAIBEAL 100% A=Al SAlE BAkgich

T WA Z Interrupt Transfer+= A|gkE An]~ 714
Well A2 dlolele] A=A ole EAlS AU3l=s
AAE e} o]ef] A2 oFe] dlo]e] HFo] BIHEA
Hblshs vk 7lR e 7Re ARx|ele] Eale A
ghsle) 2184 9l B41S 913l Interrupt Transfer+=
ARl Aul 74 Hella] Hd 5ol QRSS2
Abstar, ARl Aul2s 78 WellA E AR A
Al e A2 ZHAellA] sl Transfere] Ago] o]
Fod 4 glrh

A WA 2 Isochronous Transfer= 53 A¥]2 7+
AL 7 aL aAAQl ol HFES] HAS 8
afn] o= Ao oflefel] Zhfish= HlolE] FAlS A
Aghek ool vt/ o] e ~EW U] M3
3t} 54 WUSB tir}e]2~9] Isochronous Endpoint
7} WUSB &4EofA] §Als 84 §Als 918t
gkl Aw| A 7848 2= Isochronous IFo]Z7} 3
e, o] Fo]zellA] dlole|7} AgE= g 3%
3l Hlole] AHF-Fo] RAHI

d] WA 2 Control Transfer= 1A% 5128}0]E<]
Ho delz= =S 7HAH, 7 tle]l~ o
Endpoint+= Default Control I}o] X5 Fals)jof g},
o] sjol g Fal tulols Z7]3h, Tulel s )
trle]~ FEAe] Fo] 753l Control Transfer

803

o

N

L

0.

oL

www.dbpia.co.kr



The Journal of Korea Information and Communications Society *14-09 Vol.39C No.09

= ARk Aulz 2 el vl 42 dlolef 2] 41
Al SAlE A Mkes A=

2.2 WUSB Transfer Service TSPEC ==&

WLP #Fell= A vIES =4 A vEY]=
2] slztrlelst ¥ QoSE Al 218, 4 vlES
= Eaﬂ-‘ﬂ /\/\_4 £ x%a]- zF j}a}uhﬂgﬁ
Token Bucket TSPECS- #|3 h‘/]—[‘”. Token Bucket
TSPEC> E#f¥ 49| 545 Fluid Twin Token
Bucketo]2l= o] 24l mulS o]gsle] wAdvh
Fluid Twin Token Bucket Zul-2 U|E$I= =)

2o220] 5 vehlr] S13 F5 golw, B ~
EF-S Mean Rate 1, Peak Rate p, Maximum Burst
Size be] Al 7}A] slEbrleE ARgsle] SAdskRich

I3 32 {r, b, p}e] EAS 2= 9199 B o

o’é‘ Z
o] &} Token Bucket AF2] =2 E-AJ(Arrival Curve)
< vehdinh, =4 A A7 7 a5t Sl B
R JEatard thc -"rlﬂi FaAA = sl vlESe] &

o SA=Rs vepich

BAE QoS A2~ Algel| Qo] FHe 3-8 7hs3t
AlZF 291 3k TSPEC #}2}r]e]l WUSB Transfer
Service Rate R¥} A2~ Slack Term S& ©]-£3}]
vehd 4= 9)r}. USB Transfer ~E=A] &4 715
g AIZE A HE7E FolRE W, o F UEAT
sl Haw AlgEolof sk Aux doly AsE
o] ZEAfglc}. 13 4+ WUSB Transfer Service
TSPEC3} Token Bucket TSPECJ—'/}o IAE vepd
th I3 4eflx & AL Y Edy ~ElY
Arrival CurveZ ‘/}E}‘Hm], Service Rate A2 afiw
a2 gol) A1 ) el el
o 4e 2ejs Eglo] Apls HE RS A
- HkS- ) By 2B|ZE2-${Buffer Overflow)S I

Peak rate p

Slape r
I3 4
bits

£ mean rate r

b burst sige -

tme

2! 3. Token Bucket AollA EfjE Axo] xa EX
Fig. 3. Arrival characteristics of traffic source on Token
Bucket

804

Service rate R

hits I

1
Minimum gervice r Fimin

-.__1-"-'
At Minimum buffer space

12l 4. WUSB Transfer Service TSPEC Abollx9] R, S,
dmax‘q %A]E

Fig. 4. Relationship diagram of R, S, dmx in WUSB
transfer service TSPEC

sp7] flal 283 Ha s 27)E epek a5 4
ol|4] di= WUSB Transfer Z~E&ol|A Au]~ A4E
RS AlFs u AP FHE= Fol A A7kew
Arrival Curve2} AR~ AEE A 7ke] A 712 A
2ol alick. o] wol o) 14 7o) xal A7
©] d¥ ul, {r, b, p} AL 7= BT ~E
A dE vA3}7] Y3l AZsof 3= 49 Au]A
AE RE A3 2k

R: p
1+dxP=" M
b
dp =L=R D s o)
p-r R

1) 49} A)(1)ZHE] WUSB Transfer 2~E30] d
X 2R o) A A17ke 7] $lside R B 2
e AGES Allgntolol kol 13 404 Slack
Term St ) 3-8 2| A7) ) A=~ AEE
oA == A A7k Aelg ongit). 1=
2 ) 7o xed AZE>- WUSB Transfer Service
TSPEC {R, S} TelA] Al(2)9} 7o) AXt=ic) A
(2)°l4] WUSB Transfer Service TSPEC {R, S}+
{r, b, p}2] Token Bucket TSPEC®| 545 7=
Eohae] ohet 2o 618 A duor AR 2
2] 4ollA 5o HE-2 WUSB Transfer 2~E7]2] Anﬂ
54 Aol duwd ™ o5 WS AN~ ASE
R #H$1E vebdch F 7o) #|A A7 0614

duaxB7HA 3831 = 48 2= WUSB Transfer 2=

www.dbpia.co.kr



=3/ WiMedia 71%F ARt W] F4lell4] QosE weidh A< Alo] Wkt

Exle]| i3] Au]x~ HEE RO H, Hizke A1)
238 2 po} Ruin2Z A =32 WUSB Transfer
r~Eq]o] AP == ) A A7k FHd, 4
5 Z87E dpar 2} 00] ¥} 22|22 Slack Term S&
0, dma)H$] SbollA 2 7S 2 €k

g\l

~

2.3 WSS Z2EZ Xl slglo| 2K

WiMedia D-MAC®”8- o]&3}= t]nlo]~(WLP
‘”JHM" WUSB/DRD tule|y) & FAIE WSS =
ZEZS TDMA 7]4ke] Z2EFo|r} 7]%2] WSS
<] XH°] trfe] el o3l A dde] ¥l 79
A= WSSl 7FisAY A m el Ajofut tiule]
2ol A ARE FEhA] Fshe A B o gl
o} 23 59} & 18 2218 H9-9) o2 melFa 9
ol 23 Sollx] R wle} 3ro] WSS tiule] DI,
D2, D3+ WSS tjrlo]~ He} Hloe & $5Al8
oick olu, WSSel| AlZ2- tiuje]2l D47} AlEAl
7HlEAY, AR =] Ao} FAS ARREE A
¥, WSS Well = 2ksdo] 7] wltell, dlole] A

o] ksl 97k A 5 slek A WSS
ulolst vle] ofebel EgEe ol =%

ANEABR= 7150] A=l Al @] wEel, 71E
tlujo] 28] dlog] HFo] tzE w7pA], A2 2~
ER Frhe Brlssich

olegl FAIES s3] A2 ~ERS JvE
&l 3Aell4] D-SoQ(Differentiated Satisfaction of
QoS)E AH3lt]. D-SoQE ol4sld 710 Bl F
Ql 2ERES Mu|x AFEe] HA oy ATE
Meh 2 797h WA g 2EYe] FhE
o=t} o= WSS o] Z#|qle] x}do] BF

D4

N4
RN

D3

D2

D1

27 5. AzE e Gl 37} Bl AR
Fig. 5. Example of blocking a new traffic G

E 1. 7129 ek
T o e
Table 1. Example of blocking a new traffic by existing
reserved streams
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Stream |Data Rate|Data Rate|Data Rate| Data Rate

AMH—DI1) | 40Mbps | 60Mbps | 60Mbps | 300Mbps
B(D1—H) | 40Mbps | 60Mbps | 60Mbps | 240Mbps
C(H—D2) | 40Mbps | 60Mbps | 60Mbps | 180Mbps
D(D2—H) | 40Mbps | 60Mbps | 60Mbps | 120Mbps
E(H—D3) | 40Mbps | 60Mbps | 60Mbps | 60Mbps
F(D3—H) | 40Mbps | 60Mbps | 60Mbps OMbps

G(D4—H) | 40Mbps | 60Mbps | Blocked
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Table 2. Service rate of streams that have been
re-adjusted for newly added stream G

2Ed GE 3 AEA AxAY 2=

Stream
Index

A(H—DI) | 40Mbps | 60Mbps | 51.43Mbps | 0.571
B(D1—H) | 40Mbps | 60Mbps | 51.43Mbps | 0.571
C(H—D2) | 40Mbps | 60Mbps | 51.43Mbps | 0.571
D(D2—H) | 40Mbps | 60Mbps | 51.43Mbps | 0.571
E(H—D3) | 40Mbps | 60Mbps | 51.43Mbps | 0.571
F(D3—H) | 40Mbps | 60Mbps | 51.43Mbps | 0.571
G(D4—H) | 40Mbps | 60Mbps | 51.43Mbps | 0.571
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Table 3. User Priority and SoQmin ciass to WUSB Transfer
mode and WLP Devices

User WUSB Transfer
Priority L. Mode or WLP S0Qmin_ctass
Priority .
Devices
0 WUSB Bulk 0.2
Lowest 1 WUSB Control 0.4
2 WUSB Interrupt 0.6
WUSB
3 0.8
Isochronous
Highest
g 3 Other 'WLP 08
Devices
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S0Qumin_class e HoIFaL Ik

Aloksl dare]Fel WSS tule| s EAlshs
EZ o] 71 iske wvbel, SoQmin dass s © 18317
SoQr cussE ANEAl Atslof gk wH ﬂ]*m
SOQF_ctass”F SOQumin_class BT T4 3T WH-8-5- v|EZ
o FFA|FA BRI ~E Fth 7 F WSS tlujo)
258 AEE dole AFER dlolE ZH S
Falser gk mkd AR SoQE et
S0Qumin_ctass BT} b, Efj¥] 942 AF-=c) A

okel A E-S 01»&3}& U HFREE o] 83}
= | ~E 2 SoQr_cuss s ZHA =W, Z7te
QI Eal= Eat=s % S0Qumin_ctass®ll &3 2H-5-sH=c) A
% Rl 2531 SoQr s AlE3H] $l81ed,
2] 2% SoQumin s ©1-831] RR7E A(7) 3 2
0] RRj cass= 3 4= 9)t} DR;®} RR s s 018
3lo] A2 SRin+17F SoQrn1 S A Al(8)7} 4
)2} 7ol koA Hrk A8)2 A(3)ell A8k, A
& metE A58 ¥ SoQr daE T T L
A(10)3 3] Axkd 4 sick

lorll

i

RR; o =(DR; = RR;)- 00, cuss +RR;  (7)
S J.n+l (DR RR/ clavv)SOQF ,n+l + RR/ class (8)
K
BW-3RE, .
800, = min| "1 )
> (DR, ~RR, )
Jj=1
DR RR/ class
SOQFJ‘Iass,nH = SOQmmiclavS W ‘SOQF,M
10)
E 4% ARKE daelFel] e A E917) ok

2~Efe]| = dole AEFES vehlx qlck
WSS HIEZE FABIAL gl viulelase] &9
Hh= dlofe] A8 F32 360Mbpse|th.

E 4 oJ3pH ~ERS = 67lolH, 2t ~E
-2 60Mbps2| Hlo[e] #lo|EE ddubr) ujebA,
SoQF asse 10] Etk 23 62 7152 E=Fdl| A=
+ B 67} lEE dE 110472—1 Ak 28 6
oA ¥z wle} o] ~EY] A~Fr} FalElE A
ol 4] WSS tiule]~ D47} WSS Tlujo|~ HE A%

E 4. WSS tulo]zgo] Ak doly] AE
Table 4. Data rate that WSS devices are assigned

Stream User | S0Qmin
RR;» | DRj. SRjn ..
Index > > U Priority | class

A(H—D1) | 40Mbps | 60Mbps | 60Mbps 3 0.8 1.0

S0QE_class

B(D1—H) | 40Mbps | 60Mbps | 60Mbps 3 0.8 1.0
C(H—D2) |40Mbps | 60Mbps | 60Mbps 2 0.6 1.0
D(D2—H) | 40Mbps | 60Mbps | 60Mbps 2 0.6 1.0
E(H—D3) |40Mbps | 60Mbps | 60Mbps 1 0.4 1.0
F(D3—H) |40Mbps | 60Mbps | 60Mbps 1 0.4 1.0

k= 2E8 G7F skt 71 f‘{E‘r °] 7d-%- D4

= HE2 ~EY] G A fl8) 2= A~FrH &
2 HlolEERe] NS e e “*E‘r- & 5= D4
7F A2 B GE A3 AR ARl 848k
AFIE Yeta 9lem, & 6> D47} ~EX A~F
7b &P dolHERE T 4 dolE £E5 A

g s Al dehiln ik

229 ¥ 62 vlwabd AMu|~ AEgFe] delxl
A& & F 3k 712 $4 S35 e e

4l
ol 941 517} ol 2

& ek A 9
e 5 gl A9 A ok e s

D4
D2
G c
D
DI
E
F
D3

a2 6. EdY 67t kEE AR
Fig. 6. Example of adding a new traffic G
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Table 5. Example that D4 requests an allocation of new
resources for traffic G

Stream User | S0Qmin
RR;» | DR; SR;
Index jon Jn M| Priority | _class

A(H—DI1) | 40Mbps | 60Mbps | 60Mbps| 3 0.8 1.0

S0QF_class

B(D1—H) | 40Mbps | 60Mbps | 60Mbps| 3 08 1.0
C(H—D2) | 40Mbps | 60Mbps | 60Mbps| 2 0.6 1.0
D(D2—H) | 40Mbps | 60Mbps |60Mbps| 2 0.6 1.0

E(H—D3) | 40Mbps | 60Mbps | 60Mbps | 1 04 1.0
F(D3—H) | 40Mbps | 60Mbps |60Mbps| 1 04 1.0
G(D4—H) | 40Mbps | 60Mbps| - 0 0.2 -

. é, SOQF?class7 ]’ SOQminﬁclassE‘
o} AR 9y AEY A~Fi AMle] T A9
[e]
=

=
253 Go| A% 918 15k sk

7FA] QoS AlF Alve] s wedc) AuAe 7|E
2] D-SoQ WA o2 AAH o2 F33 SoQr 7]Eell
w} x-S skl whalolnd, I WAl 2 i=gellA]

# 6. D47} ~EY] A~FE AFsp] $13) Fdukd o]
HERE F AF doly 38 A e AR

Table 6. Example that D4 is reassigned some data
slots of the allocated data slots to send streams A~F

Slgzz(n RR;, DR;, Pre_Ssg:iced NewgsRe:iced
A(H—D1) |40Mbps |60Mbps| 60Mbps | 56.25Mbps
B(D1—H) |40Mbps|60Mbps| 60Mbps | 56.25Mbps
C(H—D2) [40Mbps |60Mbps| 60Mbps 52.5Mbps
D(D2—H) |40Mbps [60Mbps| 60Mbps 52.5Mbps
E(H—D3) |40Mbps |60Mbps| 60Mbps | 48.75Mbps
F(D3—H) |40Mbps [60Mbps| 60Mbps | 48.75Mbps
G(D4—H) |40Mbps | 60Mbps - 45Mbps

indox|prioy| Ry | S0
AH—DI1) 3 0.8(56Mbps) 0.8125
B(D1—H) 3 0.8(56Mbps) 0.8125
C(H—D2) 2 0.6(52Mbps) 0.625
DD2—-H)| 2 0.6(52Mbps) 0.625
EH—-D3)| 1 0.4(48Mbps) 0.4375
FD3—H)| 1 0.4(48Mbps) 0.4375
G(D4—H) 0 0.2(44Mbps) 0.25
808
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Fig. 7. SoQ performance by D-SoQ and ED-SoQ
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