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Abstract: Mobility management (MM) is a vital part of future 5G mobile communication. How to balance the paging
loads and reduce the location update costs is a key topic in wireless communication research. A novel model of group
mobility management based on user behavior prediction was proposed, in which users with the similar moving cha-
racteristics could be under unified management, thereby repeated costs from the traditional model of single mobility
management (SMM) could be reduced. Simulation results show that GMM can get better running cost than SMM.

Key words: group mobility management, user behavior prediction, centroid aiming model, paging cost

- 2 6.56 427N, fufa] 5 A R A% B P AT
PR IR HE, AR AW 5T AY 16 R s 4 T
2016 4F 6 H, HETHLN R H L FARK A3 E R, 3G M 4G ML ERES A&

[l

Wi BEA: 2017-03-07; fEEIBHA: 2017-06-01

BiIfEE: BEIER, mizk@njupt.edu.cn

ELWE: HRBERRERERIIE (No.61471203); 2016 VLHE AT THIAZH QI TR (No.SIZZ16 0143); 4R
LRSI L A B R E M H - (No.JG31216003 )

Foundation Items: The National Nature Science Foundation of China (N0.61471203), 2016 JPED Postgraduate Education & Innova-
tion Project (No.SJZZ16 0143), 2016 Education & Innovation Key Project of College of Tongda, NUPT (No.JG31216003)

2017190-1



« 05 .

BIERE 2017 58 H

g e e ) F R VA N R e E DA 32
OIS T B X N S SEREAT A E ST . /E LTE
BN, BRI S, A EREIXTE K
—ANIREEX FIR (tracking area list, TAL) , H
JUE TAL _EREREEX N AT LLE B85, AN 2
WEAT AL EL SR, T G T A R R A ok
(R BT UR NG o« BRIE X 1) 5 BRI e A% 1) i 5 WP
A7 A 07 B IFASC

I E A S MRS BT A B AN A
Bah P % L (single mobility management,
SMMD . Hii, [ NAMIFFURERS ) HLK 18 S0
A2, FEEE TR IZ B AL
AN R 3 A L K 45 R o 20 B SV T A
GC, S5 SCHR[A]H 3t — T S Ay I 29 o BTl 5%
PSR IR B AP BEHOR, S5 3CR[510
1 T HAN A PLMN 41 9 A ) v A B ) 4
PE, S5 CHRI6]1H I —Fh BT %R & S A 5L R
RER SR, B AERL 5 B 202U 2% 1) 28 e it
JITAT AR o T (D BT E s B A
2R 2% N ER T R R AR S E P, PP 4R
B A1 R R PR S P e o ] i P 4 - 4R S
B Frnthi . BERRIENT R B Bk kA
HEH P OT RS, R B B2 8 B A 5 RS
B B . AT T — R i 5T
FUAT AP AL sh M BT %€, 2 4E LTE (8%
1M Cevolved packet core, EPC) %2H |5,
BEXE HATAH [ RS S Ak (0 ) AT 48— (AL B
2N EA P W5 3rie/ A=

2 ETRARPTATNMRBHIEELR

21 CAM =B T

hTAE TR AR B, 75 B I ) AR
P g i s s, BanR B I, o Y
W) 280 FH P AT S SO0 PR AR DRI R B S A
P ELSEIREE A B 1Y

HT, F IS FRE R 2R 0 SRR S A A

BEALAS AR, I R A A S BT 25T, L
BB rh, 5 R AL L Ty [ S A BE ALK,
AR GE 70 20 IR DL S 3 e T UM s k. e
LR N ) AR B AR R s v T — T AR A R
BB, FLLBEALR SRR, RS 2 P
e Hvo ik 72 ), (RO HAs g 24 mi A B HL
ANEH TR, M sE T R sh A A H bR
(1), & b —Fh I TR T 1m) H AR A7 32 Bl il
W50 HARBL Y (centroid aiming model ,
CAMD , &g 1 fs.

B 1 CAM HERIGEHy

CAM HEs S M AR K Y 7 (A s
R LA H bR R Az G 1iEs), BT R 2
H b5 s R 0L P (SR R 20 ALt il
HEF P I LT oL Bl , BEFAL A NS,
FAAERRAR NN Pilxiyyn)s WIRFALTCLARRR Y «

N
2. P&.y)/N (D
i=1
CAM BERY b AR S AL O 1 3507 o )
T3
1
U,(X) =5kp2(X,Xg) (2)

U, () =20 (X.X,) (3

b, kR AR REL X X X mifR
KR Hbw i LR AL T O AE 18 8 25 8] IR A,
B p(X, Xo)F1 p(X, X) 53 m x5 B s s BLJ
ST ) (R 5 o . PR 350 R 5D 07 R A

F,=V[U(X)]=kp(X.X,) 4
F =VI[U.(X)]=np(X,X,) (5

2017190-2



iﬂm AR E5F %

+ 96«

N T EINFEE LS, ASCH sk
N5 1V R O J7 25 M (n/b) IR IE A5 53 »
Bl: 0~N(Or /b)), b b Al &%, i)
FePEUeE o

HIEE X T CAM R R,
max{,umm,mln{CUR umax}} (6)

n+1 n

Hr, B H L (centroid user rate, CUR)
LA B H AR 2R R B S LE s s A1 fimin
I AR AR AR FA ) T B

AN S T e A P 2 TR B i, AR
HEbrE Y, WE T 2B (safe distance
threshold, SDT). kil 2144 AR &8 H - R
BT EEET 1 m, W — P g i ” Gl
FERRAICA R 1/3) 2645, HBIPH PR KT
SR 5 m N, P [ AR AT .

22 EHT GMS HIREBIER

AT 2 A P A AN ERER X,
PR R DT At URE Oy B o ol B9 R A B R 5%
(group management service, GMS) ZJfigsiifk, it
T SR RE T P I SOE B, T GMM i

FEDhRE, Wil 2 Fros.
m?k%fi‘

GMS ?fiﬁJTAU

#IFGMM
1%)%

€2 T GMS [ E) & B

FESGE IR A X B HT (tracking area update, TAU)
FEBH & (user equipment, UE). JHiEA

Ik (evolved node B, eNode B). #5zh4 Bil siifAk
(mobility management entity, MME) UL )& %%
ZIH P R%5%% (home subscriber server, HSS) 4
P52 Jorh eNode B 1157 i) MME 43 UE
& HIIR TAU 5K, 1 HSS 1 5t /£fik UE (128255
W, AHEAEE B B E B B B
FEUNKE 3 s

UE eNode B MME GMS HSS eNode B UE

6 ® ® 4 O %

(D AUEL K3
TAUE R

(2)MME[[ GMSi#sk
TR R ARIR

| GIMME % RHETAUH K FIE

(MMEFHSST KRR
mAgmﬁ%

(S)E%ﬁﬁ?ﬁi
J\*/TT/\

(é)ﬁTAU%ﬁ‘L MMELIE TAUBZh{H B8 #E A
B UE, R BEHTALIE R

K3 T GMS R B0 B B i

(1) RS B BT & T840 20 T gk
BN SR, B HAT A 0 B TR R X
Wk A e AT BEALAR IR 2 B T K, TR
R

(2) MME iy i BEFR 2 1) TAU iR K%y
GMS, GMS i & ifgdcdia 72, DUREC H 28 > 1
AR P AR IR 145 MME.

(3) MME & H 420 #F TAU 15K S &,
DASRIURE R 53 (R BB A5 R, R IA 2 5 A
JSC B e M S R AL

(4) MME [r] HSS K47 & B Fsk, Wi
MME % H P e 8 205ds, ) HSS i
J% 5317 IMSI. APN. QoS %528 2 Bda i it 55 7
BN R RIES MME.

(5) WA HE R 0 B S B R A, W) 2
AT GMS HUHTHE R A AR IR

(6) MME K% TAU 5 S0 B4 #E 4 % UE,

2017190-3



« 97«

BIERE 2017 58 H

1000
(a) fRGEHERIX

K4 fgemlisiom “

1500

[FiJ Iy SE 97 HI 7 i) TAL
23 MEFRERX

R B DX PR R 23 5% W A S5 R T T
B, ALGUER R DRI & i X skl 7, LR
SCHUARR R 5, B % BRI 22 e, &L
FIAR . TSNS IR DRl 23 T LA S P 1)
BB BB PR AEHT AT A0 B X R TR
MR ANHEAT AR 73, AR T —Fh sl &1
“CHEIE” BRERD K2, HONTAR A
KB AT SR PE TR E o AR GEANL AR T R
XXF L& 4 Fros.

TR MhEehsr i RE CGERIh "o

x*/a> +y* l(ky +b) =1,a,b > 0,|k| <1

FEAVER: 5 x BTN AT AR I 3 2 BUPK
“RERRT, HKEEA r =2a; HHIIERGHH
AN RIS BRR “HAR” , HAKREECA d.

K5 8 T A - Z AR S 2 i i
(0,0)7E e, FRIE“ 4% ” (core nucleu, CN),
KT EART RONFRI PR “BR A% (mirror
core nucleu, MCN).

HTHhE “WAIE” IRERX AR, 7520
AT AT o S BT ) m A REZEL S0 AR
b, TR n ASFOLALE, Ty AR Lk

(7

1 800

1 600
1400/
y
1200
1000|
800 |
600
400|"

200 Lo

500 1000 1 500

(b) “WWRTE” X
WRIE” ERERDX UL

WA FE . RO 0 A REA B0 A
Po(Xpyn)>  HXT NI ZA 1,0 WA

Xn = kltn + bl
Vn= katn + b2

(8

B — O = b W Y

YAAZB) K E/m

7 ki
K5 R TEERERX E X
X (8) W kis ko by by TGS, 15
FARK n AL T £
pn'(ki(ta+7Tn) + by, k(24 + 7n)) 9
HARS R W 6 P (R 4 sk Fit il
350
I B Je — A BRER AUR 3 ANTIN A, V0BT
ERER D o [FIREAL I Ze VU515 2051 “ AL TR
PRERDC IR PRS . SRR EZ L, 1iss)
7 I 4 RIS s e A MIU R Y A B BRI

2017190-4



m HREF% - 98 -
10,
9 Ctotal = Cpagc + Cupdatc (10)
8 BKE UE (B 3 BT — S0 A
e v P DU RIEGTZCEE AT, R T ZOI 50 K
s rx GV, BT R T 3 KB R B
"
Mo, % S S YRR 10 TR L
E} 1 1)3
e ==
—— 5 w00}

} gz kim

Ko LIRS S FhiE s
SRR AT O B L ER A DTN B AR SR A% AN SR A%
AR 2 A ] A B A R AR AR S HAR K
Ny R ORERERX AL B A IORERT P B AR TEIX
S 5 DX 2 1R BT AT /N D2 RSB [ R X ot
XN N IR 2B T g B

3 REUNE

GMM Z8 it 5027 s A5 - /E MATLAB 455 5231
THEHRIMTH, UE SEURIEHEEhER A 3 2
TS AW R 4=, W& 1.

x1 BHARRSE

REAL SR o
TA 0.3
AEpLah 4 0.1
Blah%: 0.6

o YoE T P 7 0 BN, o BRI
VRN . WIIRIEEE vo A T SN 3 PRl
B, EEXAT A BN ZELL BB 4 3 26, BilE
vo 43 IR SME A 1.4 m/s. 5 m/s F 10 m/s, FRE
Zr o 0.3 m/sy 1 m/s Al 3 m/s R 1E 2507 o

HT GMM 5 65025 41T LA UE #43))
PEE 7 %, GMS & BAAHAT GMM 1) D) g4,
PRI 07 B0 BB IS B RS (R AR B2, 0] LR 43 7 AH [
B ot ™ R a4 B BERS 2045 B3 5 R IRF
BITrRY, w1 T AR By I DI TR AR, A
WA SO A TR R

YT
2 3
2 8

500f
400}
300}
mg
3 4 5 6 7 3 9
BHALY P R0
(a) FTABR

—e— A B
—— MR ZE B

G AT
g g

8]
(=
]

5 6 7
AELLI TP B4
(b) AELEH %A

—— RO
—— B

GPHTERI%
f=d

5 6 7 8 9
HELLN P A
() PLEHFRX

73 FIAAETER B B AR B BN T A0 L

PIEEIREY, AT N AR EMPLEh 44
FEE BB, MBCT BAT B SR A2 B ]
FURE B S, P IEITH 70 A FEAR T 8.6%.

2017190-5



« 09 .

BIERE 2017 58 H

1.28%H11 24.9%. HAHLEN 220 H T2 3 77 I
BT, BEEEARREE . MARNLE4E (s
A BEALHR T2 807 B 70 8L, BENLYEROR,
PISURAN 2 . DT ELE R LN, ASCER L
LA BT TR RS Bl I A 7 S AR AN TR R 3 5
s, JUHAENBEL A S b BRERS 2l
HR Y, MERITEE.

4 RIE

ARSI T ST P AT 0 TN () CAM (1)
RSN MR BB, fEAL4EN SMM AEAk 1B 1
TR HLRSS, GMS Sufie il (K BRI SEAUR R
BAPEE B /5 GMM BTN, BRERX ST 70 T
S SEHA AN BT sl BB = BRI
JURBGL W, AR T A UE B i 22
BT IO  FERFRE B 5t A D
ARy, SEINFRE M ISt 2
P BE AT N ARHLEIE DURALBN = 3 2R7353)
AT TOTECSEN:, S g AR T ARl 471k
A RE, GMM B UL i) 5G #3)
HE RSB TR E i B

Sk

[1] CNNIC RATEE 38 ¥ (b F HIB M 2% R AR DL G vt 35 ) 7).
i B 22242, 2016(8): 16.

CNINIC releases the 38th statistical report of ChinaNet devel-
opment [J]. Netinfo Security, 2016(8): 16.

[21 WML, ARALZR, HBH. BhaSALE X 4 SIS 5[], 2
LA, 2010(1): 13-17.

HUF, ZHU L D, XIAO Y. Selective paging strategy based on dynam-
ic location area[J]. Space Electronic Technology, 2010(1): 13-17.

[3] MUNOZ P, BANDERA I D L, RUIZ F, et al. Computational-
ly-efficient design of a dynamic system-level LTE simulator[J].
International Journal of Electronics and Telecommunications,
2011, 57(3): 347-358.

[4] B, Wik, EEE. AR g a5 N IR A s

ERRHIRE BT]. HUE R, 2015, 31(9): 67-72.
YANG X, HU J, XIA W W. Mobility management and resource
management of internet of vehicles in converged heterogeneous
network scenario[J]. Telecommunications Science, 2015, 31(9):
67-72.

[5] RERGHD, Z=3000, BE, 45 £ PLMN EUTRAN 41F 15 3)
PR EEATI]. HAE R, 2015, 31(11): 185-190.

XIONG S K, LI WY, ZHAO Y, et al. Analysis on mobility
management of multiple PLMNs EUTRAN networking[J]. Tel-
ecommunications Science, 2015, 31(11): 185-190.

[6] REGRAGUI Y, MOUSSA N. Agent-based system simulation of
wireless battlefield networks[J]. Computers and Electrical En-
gineering, 2016, 56(11): 313-333.

[77 CHANG W L, WU E H, SUN M T, et al. LDFS: localized depth
first search for member loss detection of moving group in wire-
less networks[J]. Applied Mechanics and Materials, 2013,
2578(378): 558-564.

[8] MEGHANATHAN N. Impact of the Gauss-Markov mobility model
on network connectivity, lifetime and hop count of routes for mobile
ad hoc networks[J]. Journal of Networks, 2010, 5(5): 509-516.

[91 ZEZLA:, X%, S2REAe R Las B R AL T3 VL 0 2L ).

TR KL, 2014(1): 407-411.

LIH S, LIU Y. Robot path planning under complicated path si-

mulation optimization method[J]. Computer Simulation,

2014(1): 407-411.

IKEDA S, KAMI N, YOSHIKAWA T. Adaptive mobility man-

agement in cellular networks with multiple model-based predic-

[10

[}

tion[C]//2013 9th International Wireless Communications and
Mobile Computing Conference IWCMC), July 1-5, 2013, Sar-
dinia, Italy. New Jersey: IEEE Press, 2013: 473-478.

[11] FEFOAK. BRI Ze 238 S H EAR R S AR BRI 7 85 Bk (0], K
TR B (A SRR A IR, 2013(3): 67-69.
REN K L. The analysis of oval curve elements and the strict algo-
rithm to any point on oval curve[J]. Journal of Changchun Institute
of Technology(Natural Science Edition) , 2013(3): 67-69.

[12] BRHE, EMk. LTE (L85 HPEL TR s
135 H 247, 2014(10): 2320-2325.
MA J C, WANG X. Signaling cost analysis of location man-
agement in long term evolution[J]. Journal of Electronics & In-
formation Technology, 2014(10): 2320-2325.

[HEZE ]

WRESE (1974 , W, matlle K%Mk
G A, BTSRRI A S S TR
FBERIHEE, CCF &by, FEWITT 1K
g XL PR SRR Sl .

B (1994-) , Y, mRUHPH 2205 515 B TR 24 pe a1
A, ST Ak AR A S AR

BEIEIR (1946—) , 5, WintlBr K2401E 515 B TR b
¥, FEIUT R R EEM

2017190-6



	12-17190-ŠSÇ

