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Abstract: In the context of diverse and intricate application scenarios within satellite communication and navigation (SCAN) systems, next gen-
eration multiple access (NGMA) technology offers the potential for increased commmunication rates, expanded access capacity, and broader cov-
erage. It focuses on investigating the application of multi-function—based NGMA, multi-resource—based NGMA, and multi—technology—based
NGMA within the SCAN system. It also analyzes the performance enhancements that existing NGMA technology can bring to the SCAN sys-
tem. Furthermore, this paper concludes by summarizing the challenges inherent in SCAN-NGMA system. It also looks ahead to the future de-
velopment direction, providing valuable insights that serve as a reference for the ongoing evolution of SCAN-NGMA architecture.

Keywords: NGMA; SCAN; multi—function NGMA,; multi-resource NGMA; multi—-technology NGMA

SN : XA, XA, . BOEEBESSMEY T AU A U PROBHE AR, 2024, 30(1): 65-59. DOI: 10.12142/
ZTETJ.202401010

Citation: HOU T W, GUAN D, SUN X. Next generation multiple access for satellite communication and navigation networks [J]. ZTE technol-
ogy journal, 2024, 30(1): 55—-59. DOI: 10.12142/ZTETJ.202401010

NGMA B&5 &, BN RelRm . L¥emmls . 2KI0aE

gﬂ}:%/\&ﬁﬁﬁﬁ%iﬂﬁ%%/ﬁPE@E%zﬂﬁi%ﬁﬁz
SN ZRCHEROR A G, AT LU X R e DOk

—, —HME AL R ERWIERT . BEE 5C

W4T, 66 BT REisE. A Tl L T — B shim
FRGABRER , GEEAMZUREHES TR, T
—RZHHEA (NGMA) FiAR kA5 2 e m 5,

B L (E RGN R TE, NGMA ] LLgE4r b 2 Iifig
NGMA (MF-NGMA) ., Z i NGMA (MR-NGMA) FZ 4
AR NGMA (MT-NGMA) P, £ MR-NGMA H1, Z R AR IE
FEFRFELAZHR I . At B, Thoedl | s BRI 23 i A
PEURRYARIE RS . MT-NGMA £ 8567E ZMeitE G R R S

HEME: DhsREMRITIUSHRERINE (2023JB2Y012); BRERARS
HEESTME (62201028); I RMEBXRRNFESE “BEHKS” B
(L232041); PERMEFAS TR (20220NRC001); IR “BMEE
&> I8 (101106428)

RYENERE. TEMF-NGMA W, 288 DR A IE S Bk il
TLAG T HAZFARRIIRE, AFE 5 R — A sl {5
TR,

1 HE L ERESSME MR-NGMA

PAEEES TR SHER 66 AR s B rFBsy, HA
R, SEEAFILE . SRR EHLL, TREEER
GLRAT B R SIERR L, AL AL DT T BA B
A, ZE Tz T

1.1 ERXARSE N AR
AR, BEEFIX 6CHARMMIY, TAEABEMSM

PGB | 55
202428 55305515 Feb. 2024 Vol. 30 No.1



BRDEEE5 SN T—HBIUEA

\\\\\\\\

BoREH R E. StEamshiaE Rgcm, TR
FEP . 2R S, MBS E N (OFDM) Joiksk
PRI ) A AT SRR, R S A TLALEAR I T R

T T EE(E REXEIRER | RIG AT R
Wi, ERRIAS (OTFS) 3 AFARZE| T T IZH KE.
AHLET OFDMHE A, OTFS K i AR 15 18 4 4 hy 22 B S5k 1y o) 422
ZWEEE, & —Fm R AR FE R R, BRA
TR EAPEREIRF, OTFS By CHERE A I A8 242 (51H i
Ry B AT 2238 B PN 1) 4RI, PR I AE 22 S 1y
A, il — AL a5 2 AR R (5 G 45 . A7
AR RT3, A A A 22 el g ELA (R 25
LR A S PR RIS AR AP S S . AE TR fl i R, OTFS &
G SR A BR A B AR e (ISFFT) R MBI (1 i) 4k 22
W B S e B I AU . SRS TE I AUt X 58 Heisen -
berg B4 , W BHIIRE 5 8 S R IE S . Z IR
S Wigner 25, B 3% 2 I AR 5 8 O B BT IR S
B A XHE S P T A RS AR (SFFT), #H{55 EpE
e ol i} 2B 22385 3 . OTFS BAR R FE B W # itk iR
P14 B} SIE 22305 ) 3 {5 5 A o SR SR 2238 A el - 245 30 TR
AHEE T OFDM, /)N 7 AF AR TR

AR S, BATOTFS A A [ ABFF M &

1) MK OTFS R4:: ML T 56 725, 2K
RGNS, 2y R, R OTES 8§l 7] LA
AL RGEVERE . 5 OFDM 1Y B % U w9 B2 Jm Sl Ak A I
OTFSH4(5 5 S E L AR R BB F1m,  DAARAS = o042
W5 TR 2T WY BOIE EAREE BRI T,
OTFS [ REZE = T OFDM,, {H2 S AFfEMI e I, B2l
MU 25 R A RE G2 2R, SBARLERER B
TR MR

2) T R A MIMO () OTFS & 48 . OTFS 7F K 5
MIMO Z 4t H 1 s (4 FROE 2 T 4715 8 095 B Ak 3. mT
OTFS-MIMO {5 i BLAT B IS ) Sl A g . 2238 $ sl i B
it 1k 0 A B B0 28 R R ik, BT = e 25 R R 0 1
i, OTFS-mMIMO 4758 A5 B Al ) T LAge AR
Mgl o2 ., (H2, Wl RIS M as S s . anfarg
1o N AT TGRS A T R U5 A8 R i — 2B S A

3) JAEIEsC ZhEE ARAER) OTFS R45: OTFS-NOMA %
5[] BT FH o] 9E 2238 S B AN D 2 5, A2 A% 2 H P OTES-
NOMA RgeH, — D MEA# R ek, 5%
Bl P AE A R E 2238 8 R B, ] A B Al e 4 O
T IV RE =S UN s p i 0 5| I D8 o N A SRl i VR
SRR, B AT DA AR B SE L el s AN T

56 | RG@EREEAR
2024F 28 £ 3055188 Feb. 2024 Vol. 30 No.1

BRNE

oo BHAy, BT £ H A E A EE OTFS-NOMA R&E2 ik
— TR 7 T,

1.2 BEHLEEANFE AR

WAL FEALEEA, FH P A RN 4% 2 8] AT DL ST o2k B
B, BUSSEG R AR, SRECEATRRR, NS R
PRRRIHER, ALERIIFE. AT RO S RGN KR
BOR, R ARBENLE A SRR I I BENLEE A g, TR
AR SRR, B R 55 0 R P AR R B A e R
A, Tl AR TR 2 [ AR R, AR Ge R T
PIRCRAR, DI T BRI BN AR AR A s m) i, H
HOXFRENLEE A BIRFSE 53 R LA LR

1) WAETRER RGP W e B AR BB A . ZEFH P
AAFRVINF R TREBERG S, G R RA N
BRI P AR, A o B ME— R S0 23 IR 9% JC4a [
TRUR, BRIEMIZRCR. RARBEARLEE AT, BATH
FUE ) TR R A5 BT AR AR T DSy ke ) BRI R[]
B X AT (Y ()8, FRATTAT AR A SRR IE 32 2 bk
AHA, BRI S5 B 45 221505 DI 6 6 5
R, R SRR, BEARh R

2) THIA) TOEE A Y R S REA LA . TR 4R
HRRE R I B R, (5 T b T DX 28 4R M T B
LB AU, it i LT TR ) BE AL A T 75,
A DL S AP AR IR RS T, i o R 45 A i ARG
SIS, AT R TG A i i h 5 2 [ A A )

3) TR (IoE) MIFEHLEEA : Lok i s
AL L BIEMEEs G RN, J&6C BN A
Z—o o, PR (1oT) FZ&EIE# (D2D) J&IoE
P ERIFEIT I o X T TR ToT, 522 iis o0 K B B 1y 4%
S BT BB A T R 0EEH . g DA S L,
Tl YN ZRF ST 0 22 48000 3R G0 T LAk G [R5 R e, (RIS AT
FI TN AT 50 A A B 25 15 Bl FAG THF I o R b e - TLA
B A O P R ToT 20 2 L T A AIE , BEALIZE A
FHIEAE AU 22 36b 200 ik 1) S SRV A A (5 2 N S 28
FEERAG O, PR R A A SR AR R R A5, (1
T [ TR AR AL 10 A S TR B AR AR 2814, %F D2D ¥
%, AP UNE R HAT, FIFHIESS RN
P AR AT T A TRENLEE A . iz ik, iR T LA
FEAFIERE G BARAED T, MORFEA ThiR 4 A ik
HULEEA G, Wl ol s ORI A 2R, 7820
23R4, O ELA A R) A58 04 5 2. T8 12k [ B At 3 1 )
B Aok, AT TR BTk, R (5 ™,



\\\\\\\\

EFXT MR-NGMA [F45 5., FRATTHESE 1 A oxd i m) T E (S
A MR-NGMA A Kl 7 27T T 845

2 mE D EBESSMHMT-NGMA

N TR 6C REMRIET R, ZMFR i Teeil (5 HoR
FINGMA FRIIEE EF R I B R CLl 5 R Gk . AR E
ML RE R TR AE AN 2 K — AL IR NGMA £A

2.1 RISt gEHY SCAN-NGMA R 4t

BHEH R (RIS) AR L E B oL (5 5,
BR T —ARTCLE (F 08 P i SR AR I se #A i . RISH
A5 FHE . SaIoTs g . e MR RS 0% & SR
SN BT P EAE R, S RISIE S & mEe Sy, wl
PUERAGE5 00EME L . A5 BB FERCR s X 2 Fid
&5, W LIRI RIS B4l A O $ e HA ] P 03d 5
HEC T T MIMOBAR , Bl 56 S HI 2 5 T
MR (SINR) i 7E3 ~ 23 dBI7, S i 3058 RIS fdi#2ic
fEME i 20 B 32 FFE] 23 dB, B ARG AL AT LT
MR A B 3 R R T T 14.91% 1 % T SINR %3 78
-20 dB Y TLALEMF Y e, ARSI L H-20 dB 3271 )
-17 dB, AR 38 {5 B R 42 T+ 99.01%. ik, H AT

F RO DR SAUFEFES, I RIS & AK
MK TG, B P AR, T LR SR
R, Ol R REAHEERRAT R, LA, RISHINOMA
(ERA P ) T A B AR HERRCR . NOMA AT AR P i)
FIERSAE B AT S NGRS, A B IS 0 5 19 .
RIS W AT L& B AR 22 FH P A TEIRAS (R B, i —2B 3
NOMA FS I RCRRIRE R ROR, SEIL A

B 25 b2 B R B 2 J R RIS 2 A 7 17 v 388 1 ) )
L, SRR TR E S AT RIS (STAR-RIS) o ¥ A S
SEACHESHE S UGS AT, el s 18 R ik
%, BIanSCH STAR-RIS S B RS sl i H 548, AT
IR TCIR RIS (PRIS) E KRB 5V 7 1H] ) 3 1 S0 9 250y Xof
RGVEREH R, 2B T AR RIS (ARIS) BY#%E
. ARISTEJEUA RIS TREAYSLAE L3 T {5 5 ik i DBk,

BARSEES SN T —HRBUHEAN BRNE

A DL R G0 0 {5 R4 T DA 22% 3 I3 130%, i#E—20
PR R G A HORAIEROR, b, ARIS UL RE6S i
— BRI NGMA REEMMERE . 88 REHL AL RIS 4k 7 (4 AH
B0, o LIRS AR B0 B AR s Bk /ME S 8, B
NGMA RGN RIEVE, HE— PR R ME SR,

2.2 FRith— L 4B A SCAN-NGMA &4t

25 KM — AR 2% (SAGIN) J24ERL THTK . s fi
T INZS, HERPRE R AP . IR . B8 BR A R0
LKA PE . SAGIN [RHA™ JR A 5 Y RN 19 48 BE R A (1)
FEPETCR 1 6G By s 58 7 . 11 SAGIN (484

RIEBFTHIE AR, SRSERAY TR 2 b ER R 4
HiE (GEO) TLA. "hibER¥iE (MEO) TAEAMTHIRSNIE
(LEO) A, KREBCTEMLEh 3R T EH M 2 £
JRRGE, W REERAMN AR, BT MEO fILEO 5
M B R AR RS B, TR 4% Al okt it 5 Aot 1) R HERS
AWIAEAL, PRIAR S i 22 ik He A B ARARMES T PR 1) S48
ZJZMZEP Bz, H AT AR AT e B AR
SR 22 IR B JCER BRIR R ORI 2
o — B BRI ISR 2% S22 58] FH 2 22 ) 045 T4 4 2 il
FINGMA A, - RISHEARNE MR B, frouzlifs 51
ESugiN:b] 7 i

GEO
. T

= GRS
= B ) )
Wl "
3¢ INACTCAML
e M mgiaEm
\?'1( 88y
TR e ER
Lk 5 %%ﬁﬁé;, wpsme  UXES

GEO: HIIRKEHHE  INAC: BIESM—IAL
MEO. iiIRHE  LEO-[RHIEREE

AR FRM—EERLE(SAGIN) R EE

YR BALERENZIHE-T—HBUBAMR-NCMAYRARELERHR

BAR =] RIRIPEE RS
ERDUEBARA [EXRDZAE B2 SN NSRS LTE.4G.5G
FERZUTEA DI N[EINEENTE BrEERtEaR=E
T—ABURARA ESUNEEIN 9 e - 95T S SNiS ABPIEILSR)
BEHIEEA Byt SIS S N EIES E BRI

Pro@ERRA 57
202428 E30%5 18] Feb.2024 Vol. 30 No.1



BRDEEE5 SN T—HBIUEA

\\\\\\\\

TC MU SAGIN L ARG ZL G oy, S i RE s AH L,
TERSBITE . RERBRA . AL oA . RS R R B AV NRUE
REIKARIE ST A AR o RIS, JEAMUAE (A A aT
IR MA@ i fE R geh, TN A 5
SRS, BB P sl D s i X AR IR S,
LB 2 RS S, I LR AR TR R 1B
LRGSR, TCAMUAT AL AR 55 S 8L, S 9
L g5 S A b RO B, o n] DI A s T, sl
SLEEPIA S RRE ISR . TTANLE) =ZERS stk
FIAT FRAE MRS TC AN LA R SCHE R R, el S g Y
R A IR IR A SR T I8 ALY 28 Kb — (R fL R GE YA
FEE AP, AT LUMEHI NGMA H2 AR, AR RS
PO i AT o 4, L TR YRR SR
1 ARG F AR, W RGE R,

3 I EERESSMe MF-NGMA

TENGMA IR T, L ZIIRE(s S EHE—A T % KT
AIBFFE DT 1] o R Z R4 A e Lkl 5 B, nl SEBE 5 |
T B ZIRER T, R L SR AE DR

3.1 BESM—EEEAR

fege iy TLRIETE RGN LR SR GAH AN, 5530
TR AL B BE A R, Wl AE SAT— AL (INAC) HiR
DRy DUREE (5 RGN SR G — R, HA SRR
AN HER . AR, BUEHHEM TRATREL . H
BRI 5 ) A T ) R T R G AP R R G AR
P — AR

1) TR R INACEAR : Faa TR TR Aok A
AT B S 3 A5 E ) AN R 5 MR AR AL, INAC AN E AT
DLRE A G 14 TR 4 P MRS 5 ph 22 45 A R A =2 0
JU, 3 R AT P A A o e T T8 A £ S o
Sb, ARBUTLER S5 i P 8] n] R DS s ] )25, R S
XTI )RS BE AR, B i (el RS A AT TR E , tE—20
P LR S RGERITERE. 1ok, MRS TGS
FEVE, ATLAFIRTE S B NGMA SR, K if5 B R AR (5
fREH, MRIieres Tt 258 TIMEIL T, #RERA
R R RCR o

2) AP TR R INACHIAR . MRS & g4
A, APSEBLSAUE S AE R SRR U &L+
PEIHBREA, i Al MO 7 50 iR 5 15 A e
WifE s, SCHbEAE AL . (EALSE TR S R A b
MRS TR, ORI mERR I

58 | RG@EREEAR
2024F 28 £ 3055188 Feb. 2024 Vol. 30 No.1

BRNE

TEMEER S, EES P BT EE RISHS], 1)
DA LREY, SCHllmiRm e — b R85, 1o,
FERRTATIR A S N E DT, P RTRETC IR R PR E
5o FIH RIS AT LAY J& & A0 i) T -RIS-FH P 8k i, S8l
TALEAE A TR SAIIAED. NCMA AR A T 1 S —
IACH AL TREFERI], W0 R 58 24248 RS A TERERS 25

3.2 BEERM—ELFEAR

Bl LB ET ) R, MR B IR .
T SEHLE A AU AR 2R T AR T
B —RME (ISAC) HAR . FEISAC RGH, s AL j&nr
PAAE— N RIS, D s 3o G 4 % 5 A 75
2K SCAN RS HA WSS ks 0945, 2 T3t
IHEIEARTSAE BN TR, SR ER ST A HE RS
B TR ISAC RSGE, BLAL, 30T LU oS E £ AR Fifs
TECPRAS AR EOCH A5 U P T A T TCAR R IR AL, AR
R FHACR A I AR,

77 [1] SCAN Z2 45 1) ISAC (14 35 ZEAF 59 X o5 2 300 1 AR
XU R B AN TR B3R, A FH BRI 3R 9 14 v AR 3 T
HERMFEEBHE, EXFEIT, LR E A Z 14
R, M 2R ARG B TS 7] IR, DASEI SR Y
PR NIE R £5 o AB G S O R S TR AE I rEGE, T
Ll P AU ZR S, ] ASE B T e AISE (S T g
MEERL, TR BEVR AR AC AMLEE - & AT A7 g Al
i, HAEEAARBIT AT R,

4 E5RiE

FE6G T, T TLASEF 5 FATH NCMARAE ST Y
Ik, @RkEREREPESEZEEH. ASCHRE T MR-
NGMA . MT-NGMA FI MF-NGMA HIREEFIHE, 4307 T T
SCAN RGN, $8H T 2 SCAN-NGMA [ 57 R
S, AR SCAN-NGMA & B4R T 2%

SE R

[1] CALVANESE STRINATI E, BARBAROSSA S, GONZALEZ-JIMENEZ
J L, et al. 6G: the next frontier: from holographic messaging to
artificial intelligence using subterahertz and visible light
communication [J]. IEEE vehicular technology magazine, 2019, 14
(3): 42-50. DOI: 10.1109/mvt.2019.2921162

[2] GIORDANI M, POLESE M, MEZZAVILLA M, et al. Toward 6G
networks: use cases and technologies [J]. IEEE communications
magazine, 2020, 58(3): 55-61. DOI: 10.1109/mcom.001.1900411

[BIHOU T W, LIU Y W, SONG Z Y, et al. Reconfigurable intelligent
surface aided NOMA networks [J]. IEEE journal on selected areas in
communications, 2020, 38(11): 2575-2588. DOI: 10.1109/
jsac.2020.3007039

[4] ZHANG J Y, FAN J Y, ZHANG J, et al. Performance analysis and
optimization of NOMA-based cell-free massive MIMO for loT [J].



RRER

IEEE Internet of Things journal, 2022, 9(12): 9625-9639. DOI:
10.1109/ji0t.2021.3130026
[5] DAI L L, WANG B C, PENG M G, et al. Hybrid precoding—based
millimeter—-wave massive MIMO-NOMA with simultaneous
wireless information and power transfer [J]. IEEE journal on
selected areas in communications, 2019, 37(1): 131-141. DOl
10.1109/JSAC.2018.2872364
[6] LI A N, BODANESE E, POSLAD S, et al. A trajectory—based gesture
recognition in smart homes based on the ultrawideband
communication system [J]. IEEE Internet of Things journal, 2022, 9
(22): 22861-22873. DOI: 10.1109/jiot.2022.3185084
[71 SINHA A K, MOHAMMED S K, RAVITEJA P, et al. OTFS based
random access preamble transmission for high mobility scenarios
[J]. IEEE transactions on vehicular technology, 2020, 69(12): 15078—
15094. DOI: 10.1109/tvt.2020.3034130
[8] HADANI R, RAKIB S, TSATSANIS M, et al. Orthogonal time
frequency space modulation [C]/Proceedings of IEEE Wireless
Communications and Networking Conference (WCNC). IEEE, 2017:
1-6. DOI: 10.1109/wcnc.2017.7925924
[9] HADANI R, RAKIB S, MOLISCH A F, et al. Orthogonal time
frequency space (OTFS) modulation for millimeter-wave
communications systems [C]//Proceedings of IEEE MTT-S
International Microwave Symposium (IMS). IEEE, 2017: 681-683.
DOI: 10.1109/mwsym.2017.8058662
[T0]SHEN W Q, DAl L L, AN J P, et al. Channel estimation for
orthogonal time frequency space (OTFS) massive MIMO [J]. IEEE
transactions on signal processing, 2019, 67(16): 4204-4217. DOI:
10.1109/TSP.2019.2919411
[11]1 DING Z G. Robust beamforming design for OTFS—-NOMA [J]. IEEE
open journal of the communications society, 2020, 1: 33-40. DOI:
10.1109/0jcoms.2019.2953574
[12]1 LIU Y X, ZHAO M, XIAO L M, et al. Pilot domain NOMA for grant—
free massive random access in massive MIMO marine
communication system [J]. China communications, 2020, 17(6):
131-144. DOI: 10.23919/jcc.2020.06.011
[13] LEE J H, SEO H, PARK J, et al. Learning emergent random access
protocol for LEO satellite networks [J]. IEEE transactions on
wireless communications, 2023, 22(1): 257-269. DOIl: 10.1109/
twc.2022.3192365
[14]YING K K, GAO Z, CHEN S, et al. Quasi—synchronous random
access for massive MIMO—based LEO satellite constellations [J].
IEEE journal on selected areas in communications, 2023, 41(6):
1702-1722. DOI: 10.1109/JSAC.2023.3273699
[15] LEE J H, KIM Y, LEE | G. Random beam-based random access
for low—latency device—to—device communication systems [J].
IEEE  access, 2020, 8: 79887-79895. DOIl: 10.1109/
ACCESS.2020.2990448
[1e1Liu Y W, LIU X, MU X D, et al. Reconfigurable intelligent surfaces:
principles and opportunities [J]. IEEE communications surveys &
tutorials, 2021, 23(3): 1546-1577. DOI: 10.1109/
comst.2021.3077737
[17TANDREWS J G, BAI T Y, KULKARNI M, et al. Modeling and
analyzing millimeter wave cellular systems [J]. IEEE transactions
on communications, 2016: 1. DOI: 10.1109/tcomm.2016.2618794
[181MU X D, LIU Y W, GUO L, et al. Simultaneously transmitting and
reflecting (STAR) RIS aided wireless communications [J]. |IEEE
transactions on wireless communications, 2022, 21(5): 3083-
3098. DOI: 10.1109/twc.2021.3118225
[191 QIN X T, SONG ZY, HOU T W, et al. Joint resource allocation and
configuration design for STAR-RIS—enhanced wireless—powered
MEC [J]. IEEE transactions on communications, 2023, 71(4): 2381—
2395. DOI: 10.1109/tcomm.2023.3241176
[20] ZHANG Z J, DAI L L, CHEN X B, et al. Active RIS vs. passive RIS:
which will prevail in 6G? [J]. IEEE transactions on communications,
2023, 71(3): 1707-1725. DOI: 10.1109/tcomm.2022.3231893
[211ZHU X M, JIANG C X, KUANG L L, et al. Capacity analysis of
multi—layer satellite networks [Cl//Proceedings of International
Wireless Communications and Mobile Computing (IWCMC). IEEE,
2020: 251-256. DOI: 10.1109/iwcmc48107.2020.9148095
[22] GUAN D, SUN X, WANG J, et al. RIS-NOMA-aided LEO satellite

BARSEES SN T —HRBUHEAN BRNE

communication networks [C]//Proceedings of 10th International
Conference on Information Systems and Computing Technology
(ISCTech). IEEE, 2022: 409-413. DOI: 10.1109/
isctech58360.2022.00071

[23]HOU T W, LIU Y W, SONG Z Y, et al. Exploiting NOMA for UAV
communications in large—scale cellular networks [J]. |IEEE
transactions on communications, 2019, 67(10): 6897-6911. DOI:
10.1109/tcomm.2019.2929806

[24]HOU T W, LIU Y W, SONG Z Y, et al. UAV—to—everything (U2X)
networks relying on NOMA: a stochastic geometry model [J]. IEEE
transactions on vehicular technology, 2020, 69(7): 7558-7568.
DOI: 10.1109/tvt.2020.2994167

[25] ZHAO Q C, GONG W F, HOU T W, et al. Global navigation satellite
system (GNSS): a reconfigurable intelligent surface (RIS) —aided
approach [Cl//Proceedings of GLOBECOM 2022 - 2022 I|EEE
Global Communications Conference. IEEE, 2022: 3162-3167.
DOI: 10.1109/globecom48099.2022.10001462

[26]HOU T W, LI A N. Performance analysis of NOMA-RIS aided
integrated navigation and communication (INAC) networks [J].
|IEEE transactions on vehicular technology, 2023, 72(10): 13255-
13268. DOI: 10.1109/tvt.2023.3277581

[271ZHAO Q C, GONG W F, HOU T W, et al. Integrated—navigation—
and—-communication (INAC): a reconfigurable intelligent surface
(RIS) —aided approach [C]//Proceedings of IEEE 97th Vehicular
Technology Conference (VTC2023-Spring). IEEE, 2023: 1-6. DOI:
10.1109/vtc2023-spring57618.2023.10199514

[28] YOU L, QIANG X Y, TSINOS C G, et al. Beam squint—aware
integrated sensing and communications for hybrid massive MIMO
LEO satellite systems [J]. IEEE journal on selected areas in
communications, 2022, 40(10): 2994-3009. DOI: 10.1109/
jsac.2022.3196114

[29] ZHANG J A, HUANG X J, GUO Y J, et al. Multibeam for joint
communication and radar sensing using steerable analog antenna
arrays [J]. IEEE transactions on vehicular technology, 2019, 68(1):
671-685. DOI: 10.1109/tvt.2018.2883796

£ & @& N

BXRA, WRZBRZEHE; ZZARIEN
T—R2ZUBA. BEBRE. PEBESSMN
ARE; PENDSTEATEENR, B 13
MERFE”; LEEFISSETINE 10RIL;
BERFEN50RE,

KK, ERDBAZERELARE; 2R
PONEEBRE. DEBESM—AL.

NG, JERABRZEHIR, TZIARIAEN F—
R2BUBA. BBEBEES,; teEF125
HEMB40RIN; BRFJEN 100572,

Pro@ERRA | 59
202428 E30%5 18] Feb.2024 Vol. 30 No.1



