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End-to-End QoS Guarantee for Delay-Sensitive Mobile Multimedia Conferencing

WU Ji-Yan QIAO Xiu-Quan CHENG Bo CHEN Jun-Liang SUN Yun-Lei

(State Key Laboratory of Networking and Switching Technology s Beijing University of Posts & Telecommunications, Beijing 100876)

Abstract  With the advances in heterogeneous wireless networks and smart mobile terminals,
mobile multimedia conferencing gradually becomes the new trend and research focus. However,
in the unreliable and time-varying wireless networks, video stalls and glitches caused by the end-
to-end delay often occur during the meeting sessions. These problems significantly degrade the
Quality of Service (QoS) of the multimedia conferencing. In this paper, we propose an applica-
tion-layer end-to-end QoS guarantee strategy, which jointly exploits the packet fragmentation-
reassembly and path diversity over heterogeneous wireless networks. First, video packets are
fragmented into several units with regard to bandwidth, latency, weight, packet size and other
metrics. Second, after the arrival of all the fragmented units, they will be checked and reassem-
bled. This process is realized by the proposed PFDA-PRRA algorithm, which constructs an end-
to-end virtual path for guaranteeing the fast transmission of video streaming. Simulation results
show that the proposed QoS guarantee strategy effectively aggregates bandwidth of heterogeneous

wireless networks and reduces one-way delay.

Keywords mobile multimedia conferencing; delay-sensitive; quality of service; packet fragmen-

tation and reassembly; heterogeneous wireless networks; mobile Internet
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JEUS B ) K 0 T B A L g 5 7 A I R 4 A
¥ 5 FE A B B ST A5 58 S K A Cp) i B 4
i BB i i 75 T e HE e 12 T A B B
£, PO H. 264 RTP MYER foi0 xF — 26 8 4 4
HEAT o3 B Bl an 2 B8 A Ah Fo 8 i 5 8 S B 4.
FEBR ALK AR /N, A JE 3R J7 1 2% 18 B A o BEI
TP, HAb By SR T 0k P — 2% o 3 i A8 GR e
() BEAR Ak . BEAR IR PR T po A B 7R Bl AL p
PERERKAR ¢ I ERIRA W .
pi=i, 1<<i<<N,, (6)
Ay B IR BB BEUR S B K D
B4y B BIT J2 2% 0 6 4% ol 3843 I I 3 28 35 T 3%
FTCER W 7 T AR SO B A 1 o B B 55 1
TCZE N B N e » B8 61 109 2 B0 P ) 3R 2K
P=C(p1spsssrmspisee ,me )

N

Subject to Ep?m:]jm P
i=1

KW BT A 3 B AR o SR AR e 2% 7 o A
J5 BEHEAT IE W A% B, 4 4 B I £ 1) i 3] iy 4 AR 4
T A 43 B 3 i 4 3R 1 Jie KA L T & AR i A%
By 73 B BE Y H A 2 8 2 38 fe /b R BN
Minimize: p‘=MAX{p:*/bw,+d""}, 1<i<<N,.,

N

net

Subject to 2 piie = pine .

i=1

HAHO T RS R AT
{p?‘vbwl T =i, fbwy - dIT L 1IN L

N
net
2 i)sue — [)slze
i
i=1

(9
RAFTT R P AFE R

Pl = [p““' fE b, « (dV —d" )] . ( b, / 2 b, )
j (10)
P B AR AR A BE K . PFDA Bk 11
PAAC D i R AN 5k 1 PR,
ik 1. PRt rBokiE Rk PFDA.

Initialize: j<-0; Acculen<=0;

N,
net
prop
PK i D3 (Tera —dP™) + by 5
i=1

Nacp

1. IF PKpu << > pi* THEN
i=1

2. SORT-BY-WEIGHT (A(p))

3. p=C(p1:+p2 ""vpm"'vp.\'m\‘)
4. WHILE j<UNa, and DiscardSize=>0 DO

Nacp

5. DiscardSize < 2 P57 — PK pax_teans
-1

6 DISCARD-PACKET (p;)

7 Nay < Nap —1

8. j<—j+1

9 END WHILE

10. END IF

11. SORT-BY-SEQNUM (A(p))
12. FOR EACH Packet p in A(p)

13. p!=min(p**/S+A,DBu.)
14. 1IF IS-PACKET-RECEIVED (p**) = =true THEN
15. FOR i<-1 TO N,.
16. IF i!=N,. THEN
Noer
17. P~ [[)"Z“—waj . (d?mp—dfmp):l .
<bw,/§bm >
18. pi<~ PACKET-FRAGMENTE (p,Acculen, p;*)
19. Acculen<Accul.en+ p™
20. ELSE
21. pi< PACKET-FRAGMENTE (p,Acculen,
pi*— Acculen)
22. pl<i
23. END IF
24. ENF FOR
25.

ELSE p'< MIN (p™ /buo,+d!"™)
1;1;\"‘01

26. END FOR
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3.2 PRRA &%

BRI S e BRG )G . B ERE P
Ui AT EA G A, el R a2
£ ELT VHER AL SE S B0 O T R R X 2 [ A A
il 2 dge KAl A SO T % 7 i 0 55040 A 422 e &
M 4 PRRALZSE 1 B AR T 43 - Bt 42
AR B R AE I LA S A7 B B IS W B

B F 45 U 2 A7 0 B A A R 8T R 2 A
(multi-valued map) , B — 4~ 3= 4 (key) %f b 2 4~ {H
(value) , % fidh J57 5 18 Jy 3 i, 1% = 8 8] i X g = A~
8 BVECHE A2 S K 2 L © 42 K B DL R A £ 1 A
(packet payload) , flE 8 7.

G i 7
0
1
2 Bt AL K Total Size ‘ int ‘
N L IRCK: EReceived Size ‘ int ‘
N+1
N+z B A 5 i Payload, K‘}E}JTotalSize‘ char* ‘

B8 Kot el A7 Bt e R B

MR — AU p Z )AL 7R RTP itk
AT LA AR A A5 B ) B S BT R AR £
(NAL H00) 8K 5T BOR I 0 B DL KOz s Bk
JERT LU A A Sk hge i i 2.1 95 R BT ad ) o
AR A A L AR B BT 7 i 8 OO A 97 A7 AR
O B E SR R #EA PRRA B3 1 FLAR B IR -

(O RO A F RO R B0, 0 30 Bk 19 & PR LR
3 A

O FHEL A BRI e — p°7 L S 75 O A R
L H A S EF I 0 SR 0 e OO 2 5 0

@ R 4 1 i 19 752 75 K T 975, 5 PRRA
U T BB A L W A2 th B F /N T AR
IO B BB T R T B B 5

O AR AT 2% JOH 40 P R 5 4 B 3R B AR
A DCp)Fm - WRAT W 2 12 K 4 T8k 0 6 A 6
e Z 5

SR A 2 R T AT 4 % A I L TS 6 B (1
¥ PAT IF IED o J0 53 92 K006 4 20 DU E A PRRA 3% (1) 563
(2) 2 PR GEAF He i, TR0 HEA S5 (3) 5 R 3 7 11

(2) G e, 70 A7 AR 0 58 MU o 0 R 20 B0 38
R T 70U AT LIRS HCAE B B AT T B S P A ) 2
WO JF45 6 p™ Lo B W 5 12 00 03 22 i 5 A [
— 2R 5 9 3 B L 2 e i R 0 0 9 245 SR DA A
AP

L 1 RO A B 5 19 40 B K o AR Dy R

ANBWCEAE TN p 1 B SCHR Sk B2 BT | NAL B985
K MR AE 28 % ) TotalSize, HE K N TotalSize W) AT
=5[] . %) Payload HItH AL . SK J5 4 p i BROCAR 40 7 8 95 D &
Payload .l p W AH 45 % 07 1 2 45 WK JiE Received Size;

oL 2. SRV A T 5 050 B, &R p7 T X B 1Y
Payload , ¥ ¥ B8 2 I 7 & #5 I & quoqd o XF R Y
ReceivedSize ¥l p3= , Bl ReceivedSize + = p**

ik 55 4 PEDA ﬁ/fﬁikxfﬂ?ﬁﬁﬁ@‘gﬁl;ﬁf T4y
B IR ES — Pl 0 AT LA AR B T 2 051 SR 43 B BOHE 4. AE 58
IR A IR J5 BE A B fe — A sl o 1

(3) ZEAF 13 F & N 3. Ry 1 S X A HidE A 45 1k
SR b R N ) 5 B W R A 1 B I () 3 . 1) T 3l
BRI AL ] oK 2 W G A v TE 80 B AR 0 S I 25 5 A A 4L
00 48 28 45 i i 4  BIHS B0 (077 A 3 A BT (access unit).
B REABITH AN AT 5% CHRL20-21 ). RG34 2
T 5% A i 1) 2500 A 1 e R G B 7 5 T Bl A 0 B A A0 R
LU NP

@© L5 1554 Dy 25 10 45 4 CRP 32 58D DA KR 40 4 Wi 22
A R BRI I B B R B | MK BB R R 9 B A7 AT

TS 3 R L
WOL 1. EIEER A SRR AR ICENZ Y 5 1 B s
A B AR 21 A 18] 5 12 00 A 47 I i ) DB R 5 4

fif R 17 <"DecSeq/0+ A WU 45 WG 0 4% 28 5 15 0T —
ANEAEA. AN 1" = DecSeq/0+A W i)y 5 A HEK 1,35
ALHED

0L 2. Al g RAE = RoR B HIR B)Z T 5 10 B
B3 B, T8 24 N 8] -5 0 B A I ) 22 28 /0N T i A 1]
THOLT B o — pt << p WAL RO

UL 3. AL RAEZS 2 o — pT = p B R R K B
£ 8 Gl i RS B )L i AL RO,

@ HI i O B B 5 B S B R T A S AR A
N Z R A AT, ﬁ?ﬁ%ﬁ?vl‘ﬂﬂ 1,3 [\l 25 3§
@ GELEAATIRIR. IR AL S BRI S TR 4R T — A%
e,

O ¥z s 0 NG A7 M BR - B 18 75 B3R 1.8 (9]
D, Ak LT IR EF.

PRRA S a0 .

Bik 2 il Em A5 % PRRA.

Initialize: LoopFlag<—true;

IF " —pT=p? or p*“*<<DecSeq THEN
DISCARD-PACKET (p)
ELSE FOR EACH Packet p" in D(p)

IF IS-DISCARDED (p’) THEN
5 DISCARD-PACKET (p)
6 END IF
7. END FOR
8
9

=~ w N

. END IF
. IF IS-PACKET-RECEIVED (p**)==true THEN
10.  p,<-RETURN-BY-SEQNUM (B(p) ,p**)
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11.  py<~ COMBINE-PACKETS (p,+ p) BT .

12, e i p
13. ELSE ADD-PACKET (B(p),p)

14. END IF

15. WHILE LoopFlag DO

16.  pump< RETURN-BY-SEQNUM (B(p), p**)

17. IF piwmy,==NIL THEN

18. IF ¢ <DecSeq/0+A THEN

19. LoopFlag<{alse

20. ELSE DecSeq<— DecSeq—+1

21. END IF

22. ELSEIF 1 —pT < p¢  THEN

23. IF IS-PACKET-INTACT (pim,) THEN
24, PROCESS-ACCESSUNIT (pm)
25. REMOVE-PACKET (B(p) s premp)
26. DecSeq<— DecSeq+1

27. ELSE LoopFlag<{false

28. END IF

29.  ELSE REMOVE-PACKET (B(p) + pumy)
30. DecSeq<— DecSeq+1

31. END IF

32. ENDIF

33. END WHILE

4 KBWRERSDH

4.1 THRFERIRIFS

AR ST A A S 8 T H AR S H s &

(1) BT G ff 5 25 i ] HL. 264/SVC 1) 2% K
{4 Joint Scalable Video Model (JSVM 9. 12)@, [r 4k
3 1 Mbps 1 3 Mbps. i HI < #2 J5 300 i
AR HERL AT FF 5] Foreman_cif £ 4ifih YUV SCHE.
G SR S B BN R 4 PR,

x4 JISVOMEESHIEE

PR K B 4 T

M A % 30 fps
oy R 2
WS (Layer 0) 30
wSH (Layer D 35

(2) P& 05 B T B AH ] QualNet®, —Fh 3 g 34
R A 2545 B4 {H2 QualNet 195 )= B %
AN BABAL i D RE. B A SOR JSVM R AR LA
AR L X5 QualNet 25 4 I H % in 41 45
o g 8 DL S AR B L. EE SR E 3R 5 PR, 5
B st nlE 9 foi.

%5 QualNet FESHIZE

28 W
A5 % (Path 1) 350 kbps
9% (Path 2) 200 kbps
9 (Path 3) 150 kbps
WEB R Random Waypoint Model
R 3% I (8] [7] B 1.5s

W17

RS 55 i

oM To L P o)
B9 scm i Al

4.2 ZWHERDW

AR SCTR A B = Fp 5t b5 2 O : PEDA-PRRA
EDPF DL J 47 %6 # 4 . #% 12 BASP (Bandwidth
Aggregated Single Path). 77 5& %% & F K12 £ /R 3
B T TCER W T 1 Fe BRAEDIRZS . R e Bk = R
D5 ¥ AT R b A RS 36 A S A 4 M ) PEDA-PRRA
S BB BT LA B b v 3 i B 1) ZE R Y PE .
IR AN T -

(1) P 4E3R . %t F EDPF F1 BASP, B ja] 4E 3R

S TR AL BN IR B P S I 1) 25 BOHe £ 7 A I T
i PEDA-PRRA 5 ZL9E47 70 B E 4 # 4 , JHC0
IB A5 TR 23 B 4 T B 1k % P i O EL 4 58 Y
FIF ¥ i3 25 0040 7 A e [ 5

(2) ZA R ZEARIEIEAES E R KIER -
FRAEOL T - PRRA B0k A RO A 3 40 3R o i

@ http: //ip. hhi. de/imagecom _ G1/savce/downloads/SVC-
Reference-Software. htm
@  http: //www. scalable-networks. com/qualnet
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fifp 4D ] 4 0000 0 25 9k 25 5, n SRz R B T
T T S50 4 ER S R

(3) JEIR Tt i, R Rt A R AE 1% B3R
Bl A P 50, o MR 5 0 S A L

(4) [ 2 FF55. PEDA-PRRA % 3 7€ I F /2 %
KR IEAT T 45 B IR AR X F 55 A b O ik S
FSLAT A DO 2% T4 o T BT M HE AT o A AT

BEER. 2.1 B LS W T AR
RGBT BRI B A A X AR R, O T AR UE SR
FEREA T . Y LR 45 T 1 Mbps IR AE X ] 2y
0~15KB, 1 F 47 3855 T 3 Mbps ISR AE X ] 2 15~
40KB, g5 R E 10 fizs. WE 10 Ca) thaf LA H
YRR ALK B & /N PFDA-PRRA 4 4 3R 32 1%

400
-4- BASP
350} | -* PFDA-PRRA
—— EDPF
300
£ 250
iy X
;éi 200
E |
w150

100

50

0

0 15 30 45 60 75 9.0 105 120 135 150
H A K8 /(10" Byte)
(a) BitRate=1 Mbps
K 10
30
- 4- BASP
-x- PFDA-PRRA
254 —e—EDPF
20}
§
g 15}
H
10}
5AL N
-~ ~\X\
LI et it S e =

0 3

150 200 250 300 350 400 450 500
g KIEIR ERR /ms

(a) BitRate=1 Mbps

[ 11

O Y e 5T 1 Mbps B, e R IER bR % F
150 ms Wi F§ BASP #l PFDA-PRRA 1) & £ % 4y
Bk 5. 35% F1 5. 69 % , FeA AT LAGA B R4 AR 55 5
IR, et EDPF 1 R 25. 1%, kg
fH RAT Y AR 45 . T EDPF H g 7E it KAE R |
FR A 400 ms B 35 2 0T #5252 AR 45 2 4 1) 225K . L R

T BASP 3 2 PR Ry £ 40 £ 43 Bo it 8 s S Sk o ff
I A BE DL K I 2% 4% By BE B DX 2R 19 5% ). 7E S2 9 45
SR i ) DN R A T 1 ) R SR A R
BHATEE 10(h) kB @, Hop d 31 Ao 22 5
MR IIE DL () a0 25 B4 60 K 48 F 32515 7
it , BASP i 4E3R 2 355. 6 ms, [fif PFDA-PRRA [ %E
iRKy 388.56 ms). A M. A DL 45t 45 18 : PFDA-
PRRA TEU8/IN 5. 1] 4E 3R J7 16 AH % T EDPF 1 {Ji %
o W b o TR G R ELALIR S BASP.

FEER. LW RWME 11 PR, fE45 @ TR T
FRET, W Fh L RE 55 0 T PFDA-PRRA 5 BASP )
ZALRE A . W] AR T EDPE. A% S5 30 45 21
AT AR DA R A58

1000

-4- BASP

900l -* PFDA-PRRA
— EDPF

800
700
@
5 600
ji%q
’;ZHJ 500

=
400
s

0 n n n n n n n n n

15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0
i ALK B2 /(10" Byte)

(b) BitRate=3 Mbps

LRI
80
p - 4- BASP
70k -x- PFDA-PRRA
—e—EDPF
60%
\
\
504
* \
ST RN
N
X
e 301 A<
20 - Y
x\‘
R “%\\
10 e
N TUx-
0 L L L L A== aoT==
150 200 250 300 350 400 450 500
fe R AEIR i /ms
(b) BitRate=3 Mbps

EDPF ) %0 1% ;

@ 24 4 R 2 F 3 Mbps Bf, PFDA-PRRA 7]
DAV A& T P 1 7T 422 32 ik 55 BT & e RIE IR R
400 ms B F A % Ky 7.34% ., 1fif EDPF ) % {1 % f
29. 8%, Lk ik B EK.

TR EZV . LA RE 12 PR, M ILFE
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Z 4 1 Mbps B, BASP fl PEDA-PRRA 4} 34
98. 1% 11 94. 92 % 1) B4 40 B 1) ZER 7 150 ms 4,
Mt B EDPF {220 91.57%. 4 45 % 45 F 3 Mbps

20 - A= BASP
- X~ PFDA-PRRA
——EDPF
O‘ 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500

HEIR /ms
(a) BitRate=1 Mbps

A, fi i§ BASP #il PFDA-PRRA Hija] ZE3E 7E 400 ms

N ECHE A5 99.5% 1 96.5%, i EDPF H
89.9%.

100
80
< 60
5
3?5
=
mg 40
20 F
- 4= BASP
— X— PFDA-PRRA
L —e— EDPF
0 1 1 1 1 1 1 T T T
0 100 200 300 400 500 600 700 800 900 1000

ZEIR /ms
(b) BitRate=3 Mbps

B 12 ZEIR B3t 4 7 pR AL

P48 FESH. BRI 8 R RN 45 0 A8 R B RR A Y & A
FAEH] T PFDA-PRRA 38 /b i 3] sy B 1) ZE 3R DL
T8RS A VERE L (H % B 1 el D S R R AR e 1
T M 2% 44 (network overhead) , {15 — 4~ # 41
B A B S R FEMZE TP BT 4 Y ST 4 S
HHEAKXT FR

Snet =S+ (6,40,) +(Sp/Surv) * (6,+0,)
[@E))
F b o, R B AN T IR A% i ST S S CRPAE
JIG )2 W 2% AN 0 AT — 2 R 2 i AR 53D T Lo,
FR R T B KAL Hiy 5090 1 B — A>3 0 78 4 M9 48 T
B s 0, 37 1 i I A8 1) T4 OB A g 4% B B T A Sk
JE) 5 Swry 7 e R AL iy B TT S B, A0 SRECHE £ B 4y

B B WA 3 Br SR R A T

Sia =S T (o,40,)+ (S, /Surv) * (6, +0,)
1<i<n a2

BRL It B B8 HIE 4 43 BT 1 4 A A% i AT LA
AT AR

n
Jscxlra - E Sf\]m 7 SNC\
i=1

0 (13)
12 Sf)kl :Spkl +7 * Sheader
=1

TTFEH Y Sheate 3278 43 BEFT U N B 2 XL K
B, BRI RSN
o,+o,

S MTU

Sexa = * St (14 )+ =1+ (0,43,

QL)
0 R R R A% i B 0 A BT i 2 DR R 45 26 7

DYSE-I=YINE %8 & NGNS I S L F ]
e A SR R T A KR L 1 050, Lh S o, AHAE. B
o3 BRSO AL 0 RO FHAT 5 Ny 278 » S 10 3 S 9 245
T A L35 T

‘Npkt

24 St
extra

i=1

Npkt * (n * Shcador ( 1 + % +O-/]

S MTU

)+(n—1)°(6/»+6,,)>

(15)

AL g, 7R R R 1 % T 1 Mbps Al
3Mbps 15 &L & & By &S TF 8 4 00 L A T
97000 F 45 A1 105000 745, 43 51l o 4% H W08 £ 408 Ui
MK REEM 6. 51 % F1 2. 56%.
4.3 HEEXEHSW

PFDA-PRRA Bk 4<% F PFDA 5 PRRA
02 % B 22 R TT TEE BR  A  E A A

(1) PEDA Bk bk B8 0 5 0 45 3R 75 22 1 S %
PR N T A s B HE Y SR S T B P B it
PRI [H] 52 2% B 3 3R 20K

Tiepa=Napn * (Nacy =1 + Nijgeara s
F Niieeara 2878 70 5008 A0 09 B0 . A% 05 B5F 8] 3 55
(G B4 20 R 55 5000 0 43 B R 3% — R AT BB L 1A
P BRI B B2 45 TR BE R iR I B R BE L %
B BB S T B e M A S A 1 BN £ e R
Wy S HEY AR
T2on= (N — Niewa) * (Nacy — Npjers — 1.

Z 5 HE G IS B 0 B AL A TG AR i

(] 8 J M5 28 70 0 W BRUA T 4 B 22 8 AR A i a3 A
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or B BB A A iy o I 8] S 2% B O
proa = Nacm — Nbiccard = Nyt + Ny * N
Pt PEDA 533 B H] 52 2% B2 O
Trorpa = TPFDA + TPFDA + T;FDA
=2(Nap )’ + (Npigewra)* — Nacy + Nijeara —
ZNacp * Noiscara T+ N * (Npee — 1)

BIRHE Y Npwa =0 FF H. Ny = Nap it

NG OL T PEDA WS 2R Ny
OCTpppa) = (Nagp ).

(2) PRRA 503k p B8 6 A3 R00TE A 56 20 R
XML BT A 2 25 WU AT R IR R A
B

PRRA ND(/»
TE AT MOE B 4% 7 5 18 R IF IR 1A e 5 A
E W Bl 0 Be. B 2R R B AE .
Timm - NB(p) .
EAF 1 1 I L S S IR R
Torra = Nopee * Npip »
Forh N 278 % 05 77 5 170 BT 35 30 (9 % I it
PRRA B8 % 1 G 0] 52 24 B2
TPRRA - PRRL\ + TPRRA + T?’RRA
=Nnp» +Nii» + Noe * N -

BRI B Nogy = Noee = Npcp B 215 50
TREIREZE R OCToppa) =Ny

At . PEDA-PRRA 52 7% B B B R A% D0

Torparrra = MAX{Nup s Npop | 7.

5 BER#E—FSIIE

ARSCHE T —Fp 544 TCLR R BT T 8h £ 1A
23 1L 3 i Wk 55 Jo 6 W 7 k. % T R BE X 2 (K
TR 1) A% iy B0 1] 40E 3R 0] R0 B BB oy Br AL 5 7
P TC LR W 45 o3 S A A AR 25 G 76 25 BB 98 L B IR |
B DL AN A5 2 Fh S B0 BT e B AT 40 B
IRk 45 5T Be A B8 AR o SR AR B B0 Ik % 7 i, 64T
A AR I A AL O S I UE T % 7 AR A AR
By SRR TCLR A T8 0D A I A% B 1) B 1) SER
A S ARG B (5 38 R o T I Bl DL e Hd
AL A ) UG — A RS

& % x #t
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Background

Mobile multimedia conferencing lays the foundation of
many prevalent applications including video conferencing,
public online debate etc. However, in the unreliable and
time-varying wireless networks. the QoS guarantee for the
high-quality multimedia conferencing services is confronted
with many challenges. This can be attributed to the inherited
delay-sensitivity of interactive multimedia applications and
the time-varying characteristics of wireless channels.

In this paper, the authors propose an application-layer
end-to-end QoS guarantee strategy, which jointly exploits the
packet fragmentation &. reassembly and the path diversity
over heterogeneous wireless networks. This strategy is realized
by the proposed PFDA and PRRA which are implemented in
the video streaming server and user equipment, respectively.
The packet fragmentation and delivery algorithm (PFDA)
include three steps: (1) selective packet discard, (2) decode
deadline computation, and (3) packet fragmentation and
The packet receiving and reassembly algorithm

delivery.

(PRRA) can also be divided into three steps: (1) packet
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validation check, (2) packet reassembly, and (3) buffer

sliding window management. The simulation results show
that PFDA-PRRA can effectively aggregate the bandwidth of
heterogeneous wireless networks and reduce the end-to-end
delay of video transmission.

This group’s research interests are currently focused on
the mobile multimedia conferencing services. The long-term
goal is to build a mobile multimedia service system, which
can enable the users to communicate with each other anytime
and anywhere through all kinds of multimedia information.
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