W45 W7 2/ M Fx % W Vol. 45 No.7
2024 47 H Chinese Journal of Scientific Instrument Jul. 2024

DOLI: 10. 19650/j. cnki. cjsi. J2412528

ETHORMAEHIRBFLIRBFEESTE

A R R AR A R
(1. TR L R 2= Tl e ) 5 I 2 fb d il B B IP B S S ge . HEK 400065
2. hE LR ER TRARAR K 400060)

 OE XA I M (NB-1oT) A DI #E 5 5 ( BLE ) UL PR 2 i () AR DI #E | BLE 3% 420 SE R NB-ToT "N 47 M 55 {5 i 17 B
FE AT 2R — B T 20 T AR R I B Y 28 0 3 {5 45 ) O i DU B A m LR A PR 45 A NB-ToT A9 B LI 34 2 ik
(eDRX) #2012 HIA 2L (PSM) , Horf PSM T BLE 0t (4 SR AT, ey e 8¢ il £ RS e 480 1) 2 S /R B I BEAR AR | AR BTN RE T 2 3%
Fl NB-ToT “F 17 - 44 i 4 ()31 SR A0 3 T BLE #3580 NB-ToT 470 45 Wi o A i SEZE 3R, 454 NB-ToT SERHL 45 Fi i, sh 3T
B eDRX (WOCHESHL, Pl T Ak BLE [ LIRS 2 e R 25 5 MR . O 205 S0 25 SR e W, o 4y 1 ZE AR D) #E 75 5K
5 T IIRE T 45 T 0. 96, 70K I TE 755K 375 T (49 NB-ToT T 47l 451 X7 0 57 1) 24K T 10 s, T J28 368 435 ) 928 5 5K 14 [i] sl
REA T 2o il 5 DO FE

KA WAL 2 TR B  ThRE Y 3 HHAE ; 22 A 1A

RE4 S TN929.5 THS6 SCERARIRAD: A ERiREZRERE: 510.50

Communication control method of dual-mode single-standby
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Abstract : Aiming at the low power consumption, bluetooth low energy ( BLE) connection delay, and narrow band internet of things
(NB-IoT') downlink traffic response delay requirements for NB-IoT and BLE dual-mode single-standby terminals, a terminal
communication control method based on semi-Markov chain is proposed to enhance the comprehensive performance of the terminal. By
integrating the extended idle mode discontinuous reception (eDRX) and power saving mode (PSM) of NB-IoT, where radio frequency is
exclusively dedicated to BLE in PSM, a semi-Markov chain model for terminal communication state transition is constructed. This model
is used to derive the power saving rate and the calculation model for the average NB-IoT downlink delay. Based on the delay requirements
of BLE connection and NB-IoT downlink traffic, and combined with NB-IoT real-time traffic data, the critical parameters of eDRX are
dynamically calculated. Subsequently, the terminal optimal comprehensive performance is achieved through optimizing BLE broadcast
duration. Experimental results show that the proposed method achieves a power saving ratio exceeding 0.96 in low-power demand
scenarios. Furthermore, in low-delay demand scenarios, the average downlink traffic response delay is less than 10 seconds. This
method satisfies the communication delay requirement and reduces the communication power consumption of the terminal.
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Fig.1  Work timing diagram of dual-mode single-standby terminal
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