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Abstract

The UWB technology of the IEEE 802.15.4z standard provides excellent performance for indoor positioning based on ultra-wideband.
However, the ranging accuracy and the measurement time duration required for ranging vary depending on the two-way ranging method
or physical layer parameters used. Although the ranging accuracy and measurement time are important parameters in indoor positioning,
research on them to date is insufficient. Therefore, in this study, we first analyzed the ranging accuracy according to the SS-TWR and
DS-TWR methods, as suggested by the IEEE 802.15.4z standard, and verified it through experiments. Next, to measure the range quickly
using each method, we developed a method to accurately calculate the packet length according to the physical layer parameters and
select the optimal time parameter by considering the hardware processing time of the UWB IC. Finally, we implemented the proposed
method with the Qorvo DW3000 UWB module and Nordic microcontroller, performed a ranging measurement experiment, and obtained
results that were consistent with the proposed results.
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H 1. SS-TWR simulation®] packet time
Table 1. Packet time for SS-TWR simulation.

TSHR TPHR TPSDU .
Packet (s) (1s) (1) Packet time (us)
Poll 20.5 180.4 (= 181)
1 1384 21.5
Response 28.7 188.6 (= 189)
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SS-TWR Packet Exchange Timing Diagram
(Preamble Length : 128)
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Fig. 3. SS-TWR simulation based on packet time.
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Table 2. Packet time for DS-TWR simulation.

Packet TSHR TPHR TPSDU .
Packet time (us)
name (us) (us) (us)
Poll 20.5 180.4 (= 181)
Response | 138.4 21.5 23.6 183.5 (= 184)
Final 34.9 194.8 (=195)
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Fig. 4. DS-TWR simulation based on packet time.
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# 3. Matlab Simulation®] AH-&-¥ UWB PHY Z2}v|E
Table 3. UWB PHY parameter used in Matlab simulation.

Preamble length : 128
Treplyl 706 906 1,106 1,306 1,506
Treply2 717 917 1,117 1,317 1,517
Preamble length: 1,024
Treplyl | 1,618 1,818 2,018 2,218 2,418
Treply2 | 1,629 1,829 2,029 2,229 2,429
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