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Abstract; Low Earth Orbit (LEO) satellite communication system, as a typical representative of Non — Terrestrial Networks
(NTN), has emerged as a crucial component of global mobile communication systems for its short propagation delay, low
transmission loss, worldwide coverage and high robustness. As a key technology in mobility management, location management has
a profound impact on the performance of the entire network. However, the rapid movement of LEO satellites poses great challenges
to the development of location management technology. Additionally, the access of a mega number of UEs increases the signalling
overhead for the satellite to track and locate UEs. This research proposes the location area division strategy based on the prediction of
sub—satellite point trajectory and defines Beam Tracking Area List ( BTAL) as the basic unit for location management. An
optimization problem is modelled based on the Nash bargaining solution to achieve a trade—off point between location update and the
signalling overheads of paging.
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Fig. 1 BTA segmentation based on satellite movement trajectories
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Table 2 Notations used to construct the optimization model

DiESH SHHA
é BTA EE&
y UE f4E4
G UE Wi RS HE B
T UE {EN[6) BTA 13 3 st 11 40 1
a, UE, B3 PF M=

Foh, ¢ FORPA T EEHILE TR BTA 4
G5y FORBATEETIEE N UE WES G
FIRTEAIR BTA [HIEFE 1Y UE i, LR g, Fm M
BTA, iZ#% % BTA, ) UE i, 5 TR XS IR 55 1]
P ANTRIZRIR R [RIRS Sl B2 114 FH P 8% sl B B AN
I BRI E] PN AT BE BIGA Y BTA (AR BATH], 4 i
FORMFITAL BTA (W45, j 3R ERBIGITAE BTA 1)
Gy, i M j R 22K, JTR g, BIMEM/N, AR —K
PE, BIAREA SRFRH I ARRIB SRR, A K



5510 1

Wooh, A5 RBUTLR A 7 B BEBORBITSY 225

FORHI PR UG . BT BAT A R RS S AFAE Y
P o3 ARG A T B A= -
Vi,jeéNi#j], gij:/\><|]1'—i| (1)

S8 SCHELIE T ity BRI IRIRE B P oT =R ¢, R
UE; 1t BTA, 1Z ¥ BYIFE], 24 UE ANk A B U1
iF, SIS R Y UE 76T A BTA Hh (932 B3 1] 8] 22 F1
JEER . & Ml p 435I o B B T A
MR TT S , i T B SR A9 17 4 B I el 7 A o
=, HAR S R B 2 AL & R RIS 2T
BYARX TP S O T AT, O B AR
SRR RS DO T R p Z AR — A [
A EEAR L B4 BRI SR AR 2 A B R i 0 R
HNT, HP,., T, EERRTRE TR SO,
P, TE 5 TR iSRG
2.2 ETFTH MBI HEMAL B

AR O A BR AR O BN R, Dl/ME
(L BOHTE A TT A H RS e o A AL

min 7 X NN,

s. t.

(CHYleO®,YieEnNl,0sm; <1
(C2)Vieg, DYm=1 (2)

le®

(C3)VYieO®VigéNnlm=0

(C4) z 2 my 2 0l 2 n <P,
jel

le® iel key

Horp 24 (C1) RoR g UE 43 B BTAL, 1
BERAE O ~ 1 Z (8], 0 A 0T BSR4k (C2) %
IR TAT % BTA 1) UE, 43 B vl B89 BTAL
MIRER Z FI 1 YR ARE(C3) Fom Y UE i T
BTA, it AP ECANEL S BTA, W9 BTAL,; 2901
FUE(cayh, P FR TDEERKIFIFEGR,

FOR B SRR e R SR D/ MEFIE
{54 TFRS A H 7 e A
min p X N,
s. t.

(C1) ~ (C3)

(3)
Horp U (C5) BB 0 B T 1 4 1

TE TR R e R LN,
SR URE VAN se Y RV i S A I N VAR TR |
TP A TT B 2 B —Fh AL BRI (Y T 4
KFR o EGERIMBERFNEICIETE 2 454 AR E

ielljel

B AT AT KT A AL 2 (Nash Bargaining
Solution, NBS) i 1A fir ] A 1) >R gt

NBS J& T& 11 W 2R ik, BE RS AU (R A1) £ A1
MM, AT AR R 2 DS 58 54k,
I RAR ISR, FoR— P o ms ] NBS
SN I LA IR o A R LA figg e An 18] 2
o BRI R BN
max log(T,,., = 1(8)) +log(P,,, —p(8))

s. t.

(C1) ~ (C3),
(O xmax{ Y, gmy | Vi,j €& Ni#j | <u(8)
ielljegl (4)
(CT)p Z) 2%2%%2% < p(9)
le® iel keY jel

(C8)1(8) <T,.
(CO)p(8) <P,

1(8)

B2 EFHANERFHEHERR
Fig. 2 Illustration of overhead model based on Nash bargaining
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Fig. 3 Signalling overhead under one—to—one mapping method
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Fig. 4 Location update signalling overhead under multi—to—one
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Fig. 5 Paging signalling overhead under multi—to—one mapping
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