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Abstract: To address the difficulties of multi-source positioning coordination, delayed cross-scenario handover, and
insufficient service continuity in complex indoor environments such as large commercial complexes, a large language
model assisted scheduling and continuity control method for indoor multi-source positioning was proposed inspired
by the 3GPP positioning framework and extended at the platform level. Cellular and Wi-Fi measurements were pri-

marily aggregated on the location service platform, with extensible adaptation to Bluetooth/UWB and inertial sensing
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data. Dynamic source selection was achieved through spatio-temporal alignment, signal semantic encoding, scenario

recognition, constrained scheduling, and fusion calculation. The method was evaluated with field data collected from

eight floors of a 400 000 m? commercial complex. The results showed that the weighted scenario recognition accuracy

reached 94.3%, the root mean square error in open LOS atrium scenarios was 0.75 m, the cross-scenario positioning

continuity reached 88%, and the average positioning error was reduced by 49.5% compared with the fixed-weight fu-

sion method. The proposed method improves the continuity, stability, and cross-scenario adaptability of indoor posi-

tioning services.

Key words: indoor positioning, multi-source perception, large language model, scenario recognition, continuity con-

trol, 5G-advanced
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Wi-Fi Z84L 2 /(dB/

wo RSRP BJ{& min) Wi-Fi RSSI min) UNEE AP¥Y
TO -85.2 dBm +0.5 -72.1 dBm +1.2 8 1
Tl -89.1 dBm 22 -67.6 dBm +2.1 7 2
T2 -93.5 dBm 3.8 -64.8 dBm +3.5 6 3
T3 -96.3 dBm -4.9 -60.2 dBm +2.3 5 4
T4 -102.8 dBm 7.6 -56.1 dBm +4.8 4 5

#6 LORATIASLIGZERITLLTR
Wikis Accuracy Precision Recall F1-Score  FRM|—ZH:FH

Qwen2.5-7B+LoRA (A J5%) 0.8550 0.8140 0.8680 0.8400 43
Random Forest 0.7882 0.6667 0.5272 0.5888 2.8
XGBoost 0.7905 0.6266 0.6720 0.6485 2.9
Qwen2.5-7B(Zero-shot) 0.5620 0.4820 0.7520 0.5874 3.5
LLaMA-3-8B(Zero-shot) 0.5710 0.4930 0.6980 0.5778 3.4
GPT-40-mini(Zero-shot) 0.6750 0.6061 0.8620 0.7120 42
LLaMA-3-8B+LoRA 0.7880 0.7450 0.8030 0.7730 3.9
Mistral-7B+LoRA 0.8020 0.7580 0.8260 0.7810 4.0

B 7R AR R BB E R 23« Prompt HEZE 5 25 M) AL T HE 23R . 38 6 1) Qwen2.5-7B (Zero-shot) A WA A8 FH A0 B BB AT AR VE NI 5501 X

PR < LoRA AL7E A IR S 147 4P £t
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"description": "Scheduling action: maintain cur-
rent service, handover across platforms, keep within
same region, or pre-schedule standby"

§s

"target platform": {

"type": "string",

"enum": ["5G", "Wi-Fi", "hybrid", "none"],

"description": "Target positioning platform af-
ter decision"

¥s

"confidence": {

"type": "number",

"minimum": 0.0,

"maximum": 1.0,

"description": "Confidence score of the deci-
sion"

§s
"handover_timing": {

"type": "string",

"enum": ["immediate", "delayed", "prepared"],
"description": "Timing of handover execution"
H

¥s
"required":

["decision",  "target platform",

"confidence", "decision_basis"]
H
IR IR R T PR
LT (D XHAEB, {4t ML

SE BRI AE LN B HEf 2252 T 6.48%, F142710.32%.
(2) X CHD, 1 S SO G fi A 1 ff 2 52 T
11.30%. F13#&7+7.76%. (3) XfLED5E, LoRA
O 1 HE Bl R AR TT 14.80% F1 271 13.60%, 1]
el IEFEK 30 ms. (4) XFLLESF, FNZHfE
HELLVESE T 2.8%. TCEIT R F AL A, #EH
FARXHET 13.1%, ELMERR T 11.5%, B
A Ak G B AT I AU AR R DU A B 257 s Rk W]
25

[FII,  JoSCAA S50 SEBR AT RS B i 4
I (A SCARBE N TR, W EUEAS 5 DA 1 B
XF LA L N (4l RSRP=-85.2, RSSI=
-72.1, Cells=8, aps=1), S5H ARSI %=
FAET R BT 5l AR . P R AN
SRR RIE S 5. MICH S DARMERRESR
F B FFE E BIEN, P S50 6 FH AH R
MEEAS S (REPILLNED, A XA AAAE
K0 {1 0o JRE itk B 0 S5 1 SR N R
PR, PRI BUH token 4 A7 58 4 — 3

AhBk H RS RCE T SEITVE . ESMEE bRk
Gt )it 4k 5 58 A 22, 50 UE LLM % B iR
JE XoF S AN 5 RT3 B 1 (R 3R T IR

f 8 AT k1, LOS 35 N FyI#e il il v S B
Tyl EEER I 5 S SR RE, T
DI R i 2 A 2 S 8P T 35ms, RTHH
280 ms [ 2 BAE J5 L V) E, 5 A A K
FAANE, —EAMMEERELE. AdEt— 24 A
[FAE RN I e A1 e, 4T RE JE I+ LOS

R7 HRASEIRLERITEL

SEEGAH RE TR F1 PIHA ZE /ms EEM/ %
A Ji] 7 R 0.7234 0.5856 280 76.5
B Random Forest 0.7882 0.5888 220 82.1
C Qwen2.5-7B Zero-shot (5 X AAL) 0.5620 0.5874 190 79.3
D Qwen2.5-7B Zero-shot (5 3CAL) 0.6750 0.6650 185 83.5
E Qwen2.5-7B+LoRA CLEHLMIZ150) 0.8230 0.8010 155 85.2
F TERETT R 0.8550 0.8400 120 88.0
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*8 AEHFABTREESR T

LOS T i 45 120 180 0
RS 38 156 230 12
Y 22 210 320 35
Rk 105 152 280 12

FE . B JZRE W2 BE NLOS 73 /8 JiR AN 22 J2 8 14/
WML X =R 5o gt e bRz, 45
RUnR 9 Fos:

A CR R N RN T ReEh A X =
H'wHY 'H'wz, 3, XONRELEE R AR, Z
R E L IEIN [ &, HOWWINAE RS, W=diag(w
LW, W) WAL R P . JH— L WAL E N W=
m&yzpmb,%ﬂzymﬂo

BASBEEH LA RSSI 7 . SNR LUK £
Brabr . 28 iA € AR LE kI Z1 1AL E SR
wi()=a-f(Qi(K)+(1 —0)- wi(k=1), FHH £(Qi(Kk)
NEA—AE S REVES, o NIRECFE REL A
i%mmoﬁﬁﬁﬁﬁwﬁmmwzwmy
PAPRFFALEE AT 1.

N T B AIE LLM SR A8 A F 53 e o ) 4 57 5
Wk, ASCHIW T 4R SR IR VR N FL 4R (Base-
line) . XFELTTVEFE IR T LLM 37 53¢ Je B0 HE 3 3R
T, AR T RSSIJT 2. SNR K £ & Fa bR
eSS SMEEFHLA . L2 FLLM A HE#%
fan tH A EARRR, TR AR AR - IR A T] E”
W AR G5 R A0 ) SUAR A SRR I A R 25 M AL I PR 85%
FB 2 4. LLM AR S N5 5 R AEHE R 4 1T 4%

5 MR RS R G SRR AL BRI L
Ji % o_prior?, AFNAIGEBLE T bH 5 R i Bh A&
FEH

[ 52 B il & 5 10 =253 5 N I RMSE 4
°42.00 my 3.20 m f16.20 m; UIETFIEGES
Jii 52 B bR 16 LLM 3 25 B £ 28 735 8 1.15 m.
2.10 m M1 4.50 m; A 3 J7 ¥ 4 il B # 0.75 m.
1.70 m F113.70 m. 1% 39%. 51% A1 10% FIFE A AL
HIFE, =M E R AR AL RMSE 4371 4 3.03
m. 1.97 m 1 1.53 mo A 3CJ7 AR [ 52 A il
A BRI 49.5%, AT LLM BhS R E R L —
PR 22.3%. Z5 R, LLM$4LHIE L IRsE
RC A E AU 2 o £ W (=R =) o) = 1 W 7
AL E
322 BHRIAASEEE

WA 5 K2 R R B LB B Y
WA AR M Z IR AT (RP) 5 58 1E, Mg
“USRSIAARE” . T AN FE A A
F He 37, Bormpnss) fE@masi. =it
VA B R MR IA N P APAE R R, AR B
=M% Wi-Fifs STEmE . BE. W ikz
RN ba BRI G . AR 2
P R 2 B4k K70 B RETFHL, H T AR
E W4T RE, — % 1 m A FR & B SUR A
i, HBA R E N FE 2 m ] B RE A E AT X LG AIE
AR AT’ 3-5 B Ja g i BE AR v — A8
GUFEAR; (55 REME N1 Hz, B RASRE
5G RSRP. Wi-Fi RSSI J A] UL /AP %0 & 25 45
ks BRI EATRIy, BB Z G S

®9 AEHFRLBECIFELL

S5 BT B e AL JLLM 32 T BEENERE BLLLMEZL
RMSE/m EH RMSE/m RMSE/m 1&/% FEA/ %
FF i TGS LOS 2 2.00 1.15 0.75 62.5 34.8
L2 B B NLOS Fi4ll/ 28 iR 3.20 2.10 1.70 46.9 19.0
Z R AR AR X 6.20 4.50 3.70 403 17.8
BRI 3.03 1.97 1.53 49.5 223

BRI S04 25 3 R AR LU B0, AU AR 5800 3 9 Tl LOS £ 39% 2 2 NLOS £ 51% - IS 2 10%.
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B+ Wi-Fi XU LT [ LOS
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