IPSJ SIG Technical Report

3

BEHDOEMBRBET —EANEELLRRICE ITSERT

v

\'/

Vol.2015-GN-93 No.27
Vol.2015-CDS-12 No.27

S

1—7 - VAT LMY

r—savEEELLERDEY Y TESE

B 1) EE fdEtb

BE : LTE B &L, HREEDSH ELTWE—AT, 77075 —YaryhpiEled 55— 2 aEEEH
MU TWa7z, 5%, AR WiFi VY —CADMHAREIEZELEZISNS. LIrL, A% WiFi EitiF0
WEERMBLORY N7 =2 b T 70 v ZEAMOBENMZE Y, RIT (7Y KMy TFRAL) FRL%
LAREMER DD, — G, 2—IDMFEHLTWE T TV r—ra itk ->T, BELINS RIT I3ER5.
2T, HHLTWAT IV r—2a vBnEe§5 RIT &, kKD 5HEMBICER LR, EEICKE
512 RIT £ D#E% RTT ¥ v v 7L EHT . AFETIE, EROMEIERHRALOT —CAZRET 2
MEE 7T 7o L > TERNMUL, N H Y T UVEERER LU ZERERER Yy 212k b, HLTY
57TV —2a v ERTS RIT 2B L, YATLALEKEUTRIT ¥y v 72 KRBT 2 FiE2IRE
5.

F—TU—R:WiFi¥Y—Y XX, SUYRIIYTXRA L, HbYTHE

Vol.2015-DCC-9 No.27

2015/1/27

)

A station assignment method considering applications being used in a
mixed environment of different wireless communication services
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Abstract: While the LTE has been in widespread use and the line speed for data communications has also
been improved, the exploding data traffic that evolving applications require is thought to increase the utiliza-
tion factor of public WiF1i services from now on. The round trip time (RTT), however, might become longer
for reasons of throughput degradation on a public WiFi station or increasing heavy network load. On the
other hand, the required RTT is totally dependent on the application which a user is working on. This paper
defines a RTT gap that is the difference between the required RTT for a user’s application and the actual
RTT obtained when a mobile terminal gets connected to a station. The paper firstly formulates a problem
to assign some mobile terminals with the different communications services by means of graph theory, and it
also proposes a method to reduce the RTT gap in the whole system with considering the required RTT for
user’s applications based on a connection service determination logic by Hungarian method.
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BOMAEDLRIZL VEREI T 72, ERREIT 7287 —
ADE AR 3B L 4IRS WInb, #EhYTlh
A HEMBFEIL3I D& L.

mB, ERE RTT OWME RT T 1%, PathQuick (2

r—2% RTT I (ms) RIT A ETRE
A 1| M 2 | B 3 | B4 (ms) | B (B)
casel-1-1 20 40 60 1 40
casel-1-2 20 40 60 1 70
casel-1-3 20 40 60 1 100
casel-2-1 40 60 80 1 40
casel-2-2 40 60 80 1 70
casel-2-3 40 60 80 1 100
casel-3-1 60 80 100 1 40
casel-3-2 60 80 100 1 70
casel-3-3 60 80 100 1 100
casel-4-1 80 100 120 1 40
casel-4-2 80 100 120 1 70
casel-4-3 80 100 120 1 100
case2-1-1 20 40 60 2 40
case2-1-2 20 40 60 2 70
case2-1-3 20 40 60 2 100
case2-2-1 40 60 80 2 40
case2-2-2 40 60 80 2 70
case2-2-3 40 60 80 2 100
case2-3-1 60 80 100 2 40
case2-3-2 60 80 100 2 70
case2-3-3 60 80 100 2 100
case2-4-1 80 100 120 2 40
case2-4-2 60 80 100 2 70
case2-4-3 60 80 100 2 100
x3 Fh1 oM
T—2A% RTT #JfE (ms) RTT IATRE
Mt 1| B 2 | HatR 3 | B4 (ms) | BEC(A)
case3-1-1 100 120 140 1 4
case3-1-2 100 120 140 1 7
case3-1-3 100 120 140 1 10
case3-2-1 120 140 160 1 4
case3-2-2 120 140 160 1 7
case3-2-3 120 140 160 1 10
case3-3-1 140 160 180 1 4
case3-3-2 140 160 180 1 7
case3-3-3 140 160 180 1 10
case3-4-1 160 180 200 1 4
case3-4-2 160 180 200 1 7
case3-4-3 160 180 200 1 10
case4-1-1 100 120 140 2 4
case4-1-2 100 120 140 2 7
case4-1-3 100 120 140 2 10
case4-2-1 120 140 160 2 4
case4-2-2 120 140 160 2 7
case4-2-3 120 140 160 2 10
case4-3-1 140 160 180 2 4
case4-3-2 140 160 180 2 7
case4-3-3 140 160 180 2 10
case4-4-1 160 180 200 2 4
case4-4-2 160 180 200 2 7
case4-4-3 160 180 200 2 10
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& o THETIZHES S 7z RTT O YEIMZ 048 RTT,,,
WM O RTT B f(x), B & PathQuick HUFHRE A
S OHR IR KB DI termaipp 12D, R6 TRIND.

RTTinit = RTTyps + f(termaisys) (6)

E7-, RIT HoE, &HEMFO RTT B f(z) OMEE
IZHY T 5.
BUWRTHHMLTWATY TV r—vave LTid, N
HET TV —=vav] (7599 [Z20fft] ®> 5D\
NDEITVEXLMIEY YT, F, KT V-V ay
B BBERTIT X, R2DMEEMAL .
YIialb—varyyussaTl, INSDEETIZ,
BEMB OB 2E» SHAEB D 2B L S 29T RTD
MAGLEIZRHLT, Ny HV T VEIZESEHERZITV,
2EROFPTRIT ¥+ v TOARFIDPERNILRZEHDDOHT,
FEHEfR A DN RIMT I B H DRI L TWS,
FARERTIE, BEVAFLATORHRE (HE1) L4t
IZ, UMTFO 2208 Y Yy 2IZoWTh, &£r—AILBIT5
AT 7.
(1) —FWWRIT 2 BB LT H0AKR»SIHEIC, BRER
THIREF RTT A —FE W HEH R B EIcE v 4T
3 (ZV)—=F11k) (f#Rik2)
(2) BlfikK%E T > X LICKIEHGIZE DY TS Rk 3)

5.2 EEROF
5.2.1 RTIT ¥+ v 7DEH

FEER1LICBIT 8T — A - HED RTT ¥ v v 7O
BrEERFBIOHTIZRT.
TRTOT—AIZBWT, 3 DDMED S bEHE1 (K
REVAT L) ORIT ¥+ v FEHEDL, —FBNSWE
EEH->TW5,

fifvk 218, RTT B H0/NE < D INEFEREAD NS W —
AT RTT ¥+ v T EHEH /NI WA, RTT AP KE
W, B U IRINBEBPKREVWESIZIERTT ¥ v v F
VIER R E L BB D 5. Tk, 2 MBI T
D RIT EZGICHREZ L CWE o THS. L
UEBIZIE, SRR EIC X > T RTIT DEHT 5720, #&

r—2% | RTT ¥+ v 7O¥ (ms) r—2% | RTT ¥+ v 7O¥ (ms)
fifdk 1 | fRIE2 | R 3 fifdk 1| fRIE2 | fRE 3
casel-1-1 0.00 0.00 1.44 case2-1-1 0.44 5.40 9.30
casel-1-2 | 0.00 1.80 2.55 case2-1-2 | 0.00 | 27.00 9.84
casel-1-3 | 0.00 | 12.60 2.08 case2-1-3 | 0.00 | 54.60 7.00
casel-2-1 | 0.00 0.00 3.31 case2-2-1 | 6.12 | 12.60 | 14.86
casel-2-2 | 0.00 9.00 5.65 case2-2-2 | 1.40 | 34.20 | 15.38
casel-2-3 | 0.00 | 19.80 4.24 case2-2-3 | 1.40 | 67.80 | 14.76
casel-3-1 | 2.98 5.40 13.90 case2-3-1 | 13.32 | 19.80 | 22.48
casel-3-2 | 0.66 | 16.20 8.98 case2-3-2 | 11.16 | 41.40 | 22.38
casel-3-3 | 0.66 | 27.00 8.51 case2-3-3 | 11.16 | 81.00 | 23.10
casel-4-1 | 10.18 | 12.60 | 18.14 case2-4-1 | 20.52 | 27.00 | 29.62
casel-4-2 | 7.78 | 23.40 | 16.56 case2-4-2 | 20.44 | 54.60 | 29.78

casel-4-3 7.78 34.20 17.05 case2-4-3 | 20.44 94.20 28.98

x£5 FR1LIZBUSRIT ¥v v 70D¥H
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7 FER1IZ2835RIT Xy vy 7Oy (F57)

R UTHESNE RIT Fv v I EHMHEITRKEL RS, Z
UTEEART, 1 (REREY AT L) 1F, B ELTART
OHAEGHLEIZH LT, #HYTHDORITHEHESZEL T
B MAGLEEZIELTWS 20, RIT Fv v 7 EY
EIE—FBNIWEZZ Z 2 h 5, B3 LHRE L,
TRTOT —ATHIE 1 DIEDIDBLERNZ L D/NS WES
WoTWwWad., ZHsDZeh s, RIT F v v FOm/Muiz
BOWTAREV AT LANPENTH D Z L PR TE /2.

U UBIEIZIE, —E O D M TR THRIT A 5
KB, 100 BETITERSRVWEEZOSNDS. RIZER
2B BHT—A - F[FEDO RTT ¥ v v 7O %2 K6
R, FEER2 1BV TIE, JSREHZ10BTHEH, Z
nNzhlz e, BEPLRVEAETE, IRTOT—RILE
WCHRE 1 ML L D B EWMEZEI> T WD, ZhiZ
X0, RREEPDIRNBETH, RIT ¥ v v 7OR/Mb
KBWTARBREVATLADRETH S Z DR TE.

r—2% | RTT ¥+ v 70O (ms) r—2#% | RTT ¥+ v 70O (ms)
L1 | k2 | K3 k1 | fk2 | K3
case3-1-1 5.4 5.7 11.5 case4-1-1 6.3 6.9 16.7
case3-1-2 5.4 6.6 9.4 case4-1-2 6.3 8.7 11.1
case3-1-3 5.4 7.5 7.5 case4-1-3 6.3 10.5 16.9
case3-2-1 11.4 11.7 15.6 case4-2-1 12.3 12.9 18.5
case3-2-2 11.4 12.6 11.7 case4-2-2 12.3 14.7 16.3
case3-2-3 11.4 13.5 15.4 case4-2-3 12.3 16.5 14.5
case3-3-1 17.4 17.7 19.3 case4-3-1 18.3 18.9 22.7

case3-3-2 17.4 18.6 23.5 case4-3-2 18.3 20.7 18.9
case3-3-3 17.4 19.5 25.6 case4-3-3 18.3 22.5 22.3
case3-4-1 23.4 23.7 30.3 case4-4-1 24.3 24.9 27.7
case3-4-2 23.4 24.6 28.3 case4-4-2 24.3 26.7 31.7
case3-4-3 23.4 25.5 24.3 case4-4-3 24.3 28.5 33.5

R6 FEER2/ZB135RIT ¥+ v 7O

5.2.2 EMBEY L TICET 20ERRE

FER 1 IZB T 2RE 1 OFHERE (N )T VEDE
MEEED) 1X, mKRTH5,151 ETH Y, WEEREIZTRTO
F—ATIBUTTHo7=. ITNSDEIF, 2—FHhH5
— AL, EUT TV — a3 v &M Uikl %R0
BV, ARICAYMRETHZLEEZONE. Ihb
DZ s, WHRRHOBSP S B REBRI AT LHBER
ThHhdIEhWHERTE .

6. ELHESEDRE

I—PRFHLTWET TV r—2a v a2EE L RIT
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Fr v FIZOVWTEHL, RIT ¥ v v 72 KE X & 2 85
LkwEaYy 2B YTRHEr LTERb L. £z,
NYH) T EREFACTEREBRES AT LA RREEL, ¥
Ralb—varyrass Al BEREITY, NUHTVT
VEERWRWES L LT, RIT ¥v v 7O&K/ME,
PRSI D 2 D DB S FOAENMEERL /.

S#IE, EHROMEOEGCHMBI AR L THRET B X
S REBNREBRIRIZBWT, KRRV AT LOEHMEZFE
flig 5. F7z, [HEGHE RTT BUSER), TR EIEES) 2D
WTHYIalb—YavEFY, 2K AT L0l %17
SFETHS.
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