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Absract: Adgptive nodulaion has been widely adopted by some nemy developed wirdess packet networks such as WCDMA
HDPA (Wideband Gode Divison Multi-Access High Sheed Downlink Packet Access) and HipelL AN/ 2 ,etc. With careful cond derar
tion on the atribute o link bandnidth uneven digribution with time dots in the adeptive moduation sysem,here a rove packet
scheduling agorithm ,Adaptive Differentiated Gompensation Fair Queuing ,is proposed. In this dgorithm. An andytica scheme based on
workload is used ,and severd sub-queues are involved. It can provide QoS guarantee to al backlogged flows fair resdua bandwicth
sharing ,and rationd compensation mechaniam to conquer the burd error in wirdess environments. Besdes the dgorithm ,in order to
smulate the adgptive nodulation sygem ,a new channd node based on multi- gate Markov chain is proposed in this paper.

Key words: wirdess IP;QoS;scheduling ;AMC fairness

, al

Round Robin ,
QoS, , , —
, , . (ADCFQ ,Adaptive Differentiated Compensa

tion Fair Queting) ,
1 3
[ ] 5
. Glbert- Bliot ( , ,
ON-OFF ) , . [4] SINR( ) ,
SINR

:2001-10-15; :2002-05-28



IP 743
; SINR . CTCE
(cAQ ,
| rec D=
B “quene 0 VoL
! ’ A6
, IP L-quene 0 :
[5.6] — -
. flow i ' N-guene 0 '
TDM ( ) A
[
’ —] pan R-yuetic
y ~
TDM y Ll— >,
. L , ) C-ytenet
(BUDTS,Bandnidth Uneven Didribution with Time flow ‘ '
BUDTS . GPS I@)—j—ﬂ ——
X . flown N-qticte 1 ! C|EEK
(Generdized Procesor Sharing, ) A S ¥ ANB
El2u:D g [ Fnfn
' R-quene | . R
' A 1 [
' ——-» BIERE PRESIR
, (41 —_ EHEE THEREE
) al
ol 1 ADCFRQ
) , al '
al SINR , 1,
ol CSVIP(Channel Sate Meter-
ing and Prediction)
/ SINR
Round Robin
[4]. ,
SINR
cTom , QS
1[21 , .
, @ i - ADCR
(2 / ; ' :
©) ADCRQ :R. Queue C.
-4) BUDTS Queue N. Queue L. Queue. , R. Queue
ADCFQ ,
. C. Queue
3 ADCFQ . L. Queue
, ADCFQ ; ,
R. Queue, C. Queue. N. Queue )
3.1
ADCFQ 1 . IP ADCRQ esol

CTQM (Qasdfication and Treffic Contract Managemert)
, QS ,



2003

744
ADCFQ ,
) n s i
( 2ms, 2ms) . Uk ,
3.2
mex . n n
(0™ p, 4} ADCRQ Leaky-Bucket NE = Qunaz_ll_ Z Us i w0, By
’ {O-rirw,pi,(i,l} i n G)nvi VREF' n e'nfi
Kedthes (5
, ( Pdlicer) :af n 3.5 L. Queue
) Pi i ' ' '
th n =t + T,n21; , ‘ " ,
VREF i /
Vi i n ADCRQ L. Queue
ﬂ'] 3
i = VT Vrer; A (tn, the1) (tn, tns+1] .
H ., N m f |
' : » e : ' . L. Queue
C. Queue . , R. Queue N. . o
A rln =mi i Ulmy Im+ g ,O_im i i m m
Quee L. Ouete W W @R 0 L min(A (tm, tm+1) +F:’“ +PiT) i BmnGOn,(6)
. LT I=LM+ALT i BnnOp 7
HC) O i n ,
. B : Nn n L. Queue , ,L. Queue
) ,L. Queue
R. L. Queue C. Queue,
Quete L. Queve C. Queue N. Queue ,
Nn= NF+ N5 + NS+ NN (1) ,
Cn n '
S ARG foN C. Queue R. Queue L. Queue
N. Queue , ’
. ., AD-
Co= 4 R v O @ _ _
CRQ (CSl, Compensation Separation |ndex)
3.3 C. Queue
, o : '
mn[A (th, th+1) + RO +PiT] (3 1+ e
BUDTS , CS = NV (8)
c c c . nV REF
Nn Cy oNn. Np CSl<1, s
NC = uo__1 min(A (ty,toer) + R' O +P;T) ;. CSI>1, :
" BHZ\OnVin Vrer, B;en fi i kK (k
(4 ).
3.4 R. Queue n L. Queue
TCP ,
. L i T,nO,,fcS<1
ALY =ul =) . .
TCP , m{ L, k@™ +p;T} i [,nO,.if CSI>1
, , (9
RC Ma={jlL'>0,j B}.L. Queue
’ L1 l=-AL)
0,i B,nO®,,CS<1
= (10

L - mn{L", kO™ +p;TD},i B,nO®,,CS>1



5 IP 745
L. Queue , 2. ,
Ln SINR :
-1 S g os<t
) VreFR Lo i : ON-OFF
NG = o (11)
1 mn(L] k@ +pT)) ADCRQ :
Z ; if CSl>1
VREFJ- rée fj
3.6 N. Queue
, “ » (S:I ’ 3 ’ Pou : Pro P
Service Fairness Index) : 0 ‘m"
_ wi(ts,tp)  wilts, tp) FAREERE | A ISR
SFI (1, 1) = ‘ a g } ,
vl 1j B(tl ; t2) (12) l N 2 ON-OFF
[tl,tz] B(tl,tz)
(1, t (t, t
SFl(tl,tz):‘W(; A owllnbl) o v ey,
i ]
(13)
n [ Wi (tn, th+1) E
FAl AEERS A AEERES
Wi (tn,tn+1) = §NVP = Sir;\lfianEF (14) 3 ADCFQ
(12, ,
ingn frgh '
SFI(tnxtn+l) = max -th' _‘fN i,j B’n m(an (15) ! !
' ) 1 .
oo {(D
,SFI=0. , (2
sy fish o,
% n =0, Vi,j B,.nO,
1
h f
sk :_'I/'FN': i,j B'.nO, (16) : ol e,
Z 1 it |[(ky 9| | (m9 [ (bitg[ ] (ms) (kb/ )
, 0 |16000]| 8000 | 6 | 13 800( E) 0.08 10000
Y ¢ 1| 4000|2000 6| 13 800( E) 0.32 2500
Ch = z@VPS”N=—Ln - e (17) 2| 80 1441 7 288( Q) 20 14.4
IR . Zﬁ@n’ ’ 3 | 4000 | 4000 | 2 | N.A. | 4000(E) 0.2 20000
3.7 / 4 |2000]2000| 2| N.A | 4000(E) 0.4 10000
ADCFQ 5 | 4000|2000 6| 13 800( E) 0.32 2500
' 6 | 2000] 2000] 2| N.A | 4000(E) 0.4 10000
/ / 1 C( ) E( )
ADCRQ K . 3 , ADCRQ 5 ] flow 2 B BIL L 558
2T<J< KT(K ). o
, ( 5ms) . 57 {EER S E
4 0- l I"' [JT’! [](—II{_’_,_HJ_L‘—IIV_IH_IIJ] on
o % flow2 B9 FIHR 5 2
, oML I BT L T O J00RRT il
ORNET. 5 ] SYBCLE flow 2 E‘]Wﬂiﬁﬂﬂ
tolpond NI 0ogsd i
4.1 0 01“ — 02 — 03 — 0'4fl — 1(s)
Glbert-Bliot ( ON-OFF ) 4 flow 2( )



746 2003
4.2 ADCRQ 4.3 ADCRQ
, ( 2) ADCFQ ,
( 0,1,5 ( 3.4, ,  ADCFQ Round Robin al
6). 2 BUDTS , .
, ADCRQ ADCFQ
, 4 , ,
’ flow B BXI FE '
0 5
° ] PR
0 :LLH I T S rl—frrlr‘ v L
1000 P C_Quene BRI % 8 5 B AR BREY ’ P
0 s QS
2 L_QueueHIHEE (KBy les) ADCFQ. ’
0 - .J‘ﬂ\. n Markov
1000 2y flow o 538 MR B0 RT BREY ,ADCFQ
0 L«'ﬁ ILI"'l H M [L\‘LW\— ’
040 045 050 ()
5 flow O( )
5 BUDTS
flow0 . ’ [1] Vadwur B,et d. Fair queting in wirdess networks: issues and go-
5 proaches [J] . IEEE Persond Gommunications,1999 ,6(1) :44 - 53.
’ [2] DaidA Eckhardt ,P Seenkige. Efort-limited Far (BLF) scheduling
' 0 ' L. Queve for wirdless neorks [A] . Proceedings o INFOOOM [ C]. Te-Aviv,
( , 0.4s 0.42s , Igad Mar 2000,
, . R [3] FurMing Tou,e d. The desgn o an dficent traffic scheduler with
L. Queue g -—-Ch ' -t fair bandwidth- sharing for wirdess mutimedia services [A]. 10C2001
). " Round Robin .— [C]. Helsnki ,Finland Jun 2001.
6 #ﬁ s ’j'J [ 4] Nilo Caamiro. Adaptive nodulation and scheduling of IP tréffic over
g _,Jf-d fading channels [A].VTC 99 [ C]. Amgerdam , The Netherlands , S
flond 7 P 1999.
flono ’ 0 2 :\ 6 [ 5] Air inteface for fixed broadband wirdess access sysems [ S]. IEEE
802. 16. 2001.
7 ADCRQ [ 6] High Seed Downlink Packet Access [ S]. 3GPP TR25. 848 V4.0.0,
o flows Mar 2001.
L Queve : [7] Trfic Qortrol and Congedion Gontrol in B-IDN [S]. 1. 371, ITU-T,
10 flow s BIBLXA £ & 199.
O%MMNWWW [ 8] A KPaekh,R G Glager. A generdized procesor sharing gpproach to

6

¢

1000

0
1000

0
1000

0

L RERSE
S S o SN r"'_“"_"—m_\] PR,V o

A C_Quene A RUBRIT N 55 8 5 BL R BT IR Y
WW

] L_Queuc831€E (kBytes)
a /41 A A A4
‘ A flow SR HERFEE
{ A flow s BRI BREE
wy N e b
0.35 040 045 050 055 060

Ky)

6 flow 3( )

flow control in integrated services networks:the snde-node case [J].
IEEE/ AOM Transactions on Networking ,June 1993 ,1(3) :344 - 357.

,1972
,1993 )
1997 , 1999

P ATM IP
QS



