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Method for Hidden Node Avoidance of NR Positioning at 60 GHz
ZHANG Wenlu, ZHU Zhenjie, CUI Qimei. TAO Xiaofeng

(School of Information and Telecommunication Engineering, Beijing University of Posts and Telecommunications,
100074, China)

Abstract: The 60 GHz unlicensed frequency band can achieve the accuracy of higher positioning signal measurement due to its

Beijing

wireless propagation characteristics of short wavelength and wide band; Therefore, based on the 60 GHz frequency band, 5G NR-U
equipment has attracted much attention to high-precision positioning; However, 5G network has the characteristics of multi-network
heterogeneous coexistence. which has many devices with different radio access technologies (RAT), thus there are many potential
hidden nodes in 60 GHz band, even if 5G NR-U devices use the listen before talk (LBT) to access 60 GHz radio channel, the hidden
nodes cannot effectively be avoided, which sometimes interferes with the positioning signal transmission and affects the positioning
performance seriously; To solve the above hidden node issue. the different spatial relationships are proposed to configure the multiple
positioning signal resources in the positioning signal resource set, and the receiver dynamically adjusts their spatial relationships in real
time according to the measurement results, so as to avoid the potential hidden nodes as much as possible; Simulation results show that
the proposed method can improve the measurement accuracy of the positioning signal by about 27 % and significantly reduce the posi-
tioning error,
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Wi-Fi, #BEM 4, BIff NR-U % % % 560 G 3t (LBT,
listen before talk) £ A 60 GHz L4538 . 501 A %4 H0 bt
BT R BRI s TR LS S AL T e i
W2 v 5Bl AR A, S E T NR-U & &0 E A
PERE! .

BEXT BRI R, A SCER I AE NR-U B4 19 7€ A3 72
S I Bl 25 1A R E AR S R A 1) O ARl A A O ) B8 v
TE R BT i, AR TEE 15 5 09 A% i m] SE 4 ok g 52 B
R E AL, AR, TR RLAE S R D R,
FEALE T W HEWE M b ARAR B R oL bl (QCL,
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2XAGr; —r) XAGr; —r,) X cos(a) (16)
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cy layer) i, WiE4E (PRS/SRS-pos resource set ) 25
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GO SRR 3 A, 246 7 B ) BRI B0 i 2 A
BAESE A, BREEINNSHEEEX S RELDN ID,
JA, T, e AR AR, [ BRI 2 AR
ELUAAH R 0 B 54Ty, BIVAH [ 1 12 i B 220 R A% R 00 . R
BN SRS BB R TIRR ID, B8 5 G B i — L
SHMZBEN QCL R, Hik, F—REEPHEZA4
BEIR AT LA BN ASF QCL X &R

FWA KL O EA QCL K&, WA A N H H—A4~ i
FARAS M5 B AT 45 R L T 00 — A% 0. NRAHLL T
LTE. ## 7 QCL-TypeC #il QCL-TypeD PiFhiZE#L, H
QCL-TypeD HFELE S % 55 M as MRS, Hi B H ik
Ui () O AR A AR B, AP S E G S AL E N

QCL-TypeD Bk, T 32 W vl A P TR) — A 96 B 422 50k i A~
SHA(5E, WA PLEET UE X 24 CSI-RS/SSB 113 i 4k
A, K ERAER CSI-RS/SSB it & 5 SRS-pos B
QCL-TypeD ¢k, ffi15 UE fff {4l CSI-RS/SSB 119 i
WR T SRS-pos.

NR & &M BT fEd, UE 5% gNB/TRP 2
B 52 G 4 B, AR EXTE UE @i, Mg
HIDE B RS #% (LME) [ £ 5605 & 6 B g R4, &
Feulix; UE #E47 SRS-pos A1 & S BAY B & . P & 56 BUE
LMEF [a] AN 5] b B A7 B 1) 221> gNB/TRP & 3% 58 AL 0 3 3K
W B G 7 B R 5 SR 19 eNB/TRP LA 58448 119 75 =X 5] i 3¢
SRS-pos. FH¥GHMELE R F % LMF, R%H LMF 3L F
FENIEEIT L UE AL E .

JALMF 215 P E
2 NRPPa — =
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TRP Request gLk
‘ BEfR
SRSAYE BIESRS (MAC-CE/DCT)
(DLRS \[Ds) | \
7 ses || momw || ses |
i felh [ ks | felh
SRSAE I %1 SRSAE i %1
SRSA& 4 A i ——>

B
—  : FMRERXREELE

4 SRS-pos & i 5 #R M i 7

ACEET 60 GHz BfFERPE, XTI SRS-pos B & 5
PRI ok FE R AT T ekeite . 4 R B LR, TRP T 5
A~ SRS-pos L ¥ JE AT I 2 25 5, TR B E 0 SRS
pos BRI S 0] X &, W QCLTypeD KM 2 % 551
T h I 25 A SRS-pos, i H AL fay 7 1m) sk VR AE 1Y R
3.2 ENESHZEXFEEEE

W HE SRS-pos B IREHF & N A~ SRS-pos B, H
I<IN<C16, E & N {HH k5% eNB & T UE By 5e Iy # 47 Bic
B AR R T SE A LA gNB/TRP, L4 3 () SRS-
pos BEEXT N UE 7ERR & f1 BE N B9 24> EAT IR . % &
£ BE N SRS-pos BF IR AR S K, 43 3% B AH [R]85 A [
F_EATHA, H 1<KK<< [N/3], 7 UE &4 SRS-pos (¥ [F]
B, &4~ TRP #F6 F 40 F 9 553k X JLRe g8 0 2] g K A
SRS-pos B JF 4725 B & R I,

BYL 1. SRS-pos 75 [B] ¢ R R RS 1k
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1) for =1, L do:

2) #WiEfk, SRS SNR,..=SRS _SNR.... #llafk K
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3) fori=1, K do:
4) if SRS, SNR>SRS SNR,..: [f] bitmap FV &0 kL

FifE 1; if SRS, _ SNR>SRS _ SNR,...: %% SRS _ SNR,..
=SRS, _ SNR; ¥ maxIld=1;
else:
6] bitmap HES N HFE 05
5) end for

6) if 0 not in bitmap:
continue;
elif 0 in bitmap and 1 in bitmap:

T 0 %F MR SRS-pos resources I HEIL IS F (55 H
SRS _ SNR,. % 1 [) SRS-pos resource;

elif 1 not in bitmap:

15 i% SRS resource set;

break;

ARGEEBE SRS-pos &4 RO L. 74014 5 J5 1
M. 24~ TRP af L [R] B 7 4 580 3 X i 1) G 4% i i K A
SRS-pos FFEMATIN & 525 B C R M HE . W& — 1 B{H SRS
_ SNRye» 3275 RE I 2 2 3 78 LK BE 1 85 /N 458 A5 W 1L o
AL AN . 2 TRD JIl & 54> SRS-pos Bt i Y #1i
{G M LA KT SRS _ SNRy,i.» JWAE bitmap H1#710 % SRS %
P Z 5] (SRI, SRS resource Id) Xf W 19 LA {E R 05 &N,
7 bitmap H4RiC % SRS ¥EIEZR 5] (SRD X Yy H AR N
1, JFH#% SRS B{F M Lk KX+ SRS _ SNR,... WX SRS
_ SNR,.. 5 maxld #4755

TG R W5, TRP AR 45 B 0 v 3 F g ol .

&0 1. BT SRS-pos resource H{5 M kL35 KT SRS
SNRy . HEWr UE 581 1% TRP (4 1% 4 % A £7 78 Ko Ts
o AT AT A A R BT

0 2. ¥4 SRS-pos resource {5 M A K F SRS
SNRy,;.: HEMIX 28 SRS-pos 4 % i J 7] | A 76 K3 58019
Az %5 gNB i i DCI H fi) TCI _ state F Bt sf, MAC-CE H§j
FOARR 7 91 46 7 75 2 BT B SRS-pos resource, BLEE ] QCL
TypeD G2 % (55 FK 51 4 maxld;

&M 3: F SRS-pos resource f{E M LA K F SRS
_ SNRy: HEWTEH 0] TRP K 5% B 1 52 2 Bt 4y 50 ™
T, ARE MBI, % TRP [0 fk 55 3 5 ) 45 AL
KWAE R, MRS FHuHE R UE L5 1% SRS-posresource set
Jfm LMF g 45 & 2 R W5 B 5% TRP manill. Z )5,
LMF ] DL e TRP JF ) H i 58 A3 oK . el iR
% K395 78 UE 8005 HoAb i SRS-pos W4, LIEHE3E
.
§ BHERSHH

T B AEAS SC T B B A% (] OG FR R 5 TR N BT Y
RURERCR . BT 0 BAT A S8, F A Oy N E) UT-
DOA EfL RG R, I 55 ks X, 404 Xt
TAET 60 GHaz J5 B 1) 2 A 1 GE 1 52

D7 ELVEAR 2% B — A~ 3 4 TRP Ry T00 A5 9 3 4] = M B X
B, nE 2 s, Hh BT N AN HAL RAT #as, BpA]
BT Mo A 3 3 1 2% 10 2 A 5 R i B i . S0 2% 3GPP
PRt B B2 8, % UE ] TRP:, j. m H/KFHEE
Sk r,=40 m, ;=30 m, r,=20 m, TRP & h ¥Rk
5K, 13 UE 2] TRP:, j, m BIMEHIE B 43 50 40. 3 2K |
30.4 k., 20.6 ., & TRP; 5 TRP: #1 TRPm & i /Y I
Jy60°, BPsk (12) W @=60°, TRP [E] K FIEEE r, =
50 m, 7, =40 m, FE -G 1 GHz 4 58 H & 91 8] F&
100 ms ) SRS-pos TR . HALGFESHW T -

1 JiESHRKE

S 4% fE
L KSR Py 10 dBm
L KL 25 Gr 10 dB
FE ki v R Z 3 25 G 10 dB
W7 BT D) RPN, —174 dBm/Hz
FEEMR /. 60 GHz
(EEH5m W 1 GHz

wl

LR K
HoAts RAT HEBN

ol

B ER S PG R, R W A RO R ARk
MAHATZE R EREH X B AEL T . TRP X SRS-pos F|
T B I g 00 2 oA 4 R A% e O AR A I B S R, FEep
- A 0 8 5 Lo TRP & 75 £ ) SRS-pos 1% 4y i ] 55 52
B S ) U] 1) 446 %o 25 B L S B A% g ik e) . 1B 6 Ok UL-
TDOA 7 {155 v fff B 25 0] 56 28 59 37 340 3 0 AN a0 47 4 ) 56
RUEHTIXPFME OL T, S5 B 0 15 22 I A% i Je] 30 09 22 4k

1.0

—o— T 2% ) K A TR AL | _—7
0.9 | —4—7N B J1T 2% A 56 % TR 4L — ]

1 27%

He 3 9 SRS —pos P EAEH L
S
w B o o o~ ™

=
o

1 2 3 4 5 6 7 8 9 10
SRS—post&4ii A i
& 5 SRS-pos {52k Ji it % 4 813 4 A2 AL I

M S R, TRP S i) 0 i o 6 52 B % fan ) 1) 328 37 44
s AR 25 18] 56 2 98 4% BIL il 445 SRS-pos 1y Il 4 7f
FEAH L L e 42 T T 2700, LAk, BEE SRS-pos MfE
B O V) I A R AR L JEURIL S X 0 v R ) £ 0
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