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Abstract: To address the requirements and challenges of the convergence in 6G radio access network (RAN), a three—layer integrated archi-
tecture consisting of an infrastructure layer, a network function layer, and an orchestration and service layer is proposed. This architecture
moves beyond the traditional connectivity—centric model. At the infrastructure layer, it enables unified management of heterogeneous intelli-
gent computing hardware and real—time, high—efficiency scheduling of computing resources at edge base stations. The network function
layer natively supports fine—grained multi—dimensional data management and efficient transmission, Al computation, and full lifecycle man-
agement of Al models. At the orchestration and service layer, it establishes a joint orchestration and service exposure mechanism tailored to
diverse service requirements. In this way, the architecture achieves efficient coordination of multi—dimensional resources and customized
provisioning of differentiated services. Key enabling technologies and potential standardization pathways for communication—computing—
intelligence convergence in 6G are further explored. By reshaping the foundational capabilities and service paradigms of the RAN, solid tech-
nical support and a systematic foundation are provided for realizing the vision of ubiquitous intelligent connectivity in 6G.
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Abstract: This paper systematically investigates the key technologies and standardization progress of integrated sensing and communication

(ISAC) in 6G, with a focus on sensing—use case scenarios, channel modeling, network architecture and protocol procedures, physical—layer
sensing signal design, as well as the integration of sensing with communication and positioning. The social value and technical requirements

of sensing use cases, including unmanned aerial vehicle sensing, are analyzed. In terms of channel modeling, based on the 3GPP Release 19
framework, a joint modeling approach for target and background channels supporting sensing functionality is introduced. By incorporating ra-
dar cross section (RCS) dynamic characteristics and environmental scattering properties, a unified channel model that accommodates both
communication and sensing is described. Furthermore, this paper explores the sensing network architecture and procedures, compares the

applicability of six sensing schemes, and proposes sensing reference signal designs. Finally, a technical pathway for sensing—assisted com-

munication and positioning fusion is proposed, which enhances resource scheduling optimization and sensing accuracy through cross—
network—element information interaction. The research findings provide theoretical support and practical guidance for the standardization

and industrial implementation of 6G ISAC.
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Abstract: Facing the penetration of immersive communication services into multiple industries and the deep integration of sensing, communi-
cation, computation, and artificial intelligence, 6G networks are confronted with numerous technical challenges. A novel 6G quality of service
(QoS) architecture and a series of key technologies are proposed. These include the adoption of packet—level fine—grained QoS control and
the definition of a new QoS type that guarantees bit rates without resource reservation, so as to enhance user equipment uplink rates and
enable fast dynamic QoS control on the user plane. Leveraging 6G endogenous intelligence, traffic detection and QoS parameter generation
are realized, and collaboration and synchronization schemes for multi-modal streams are developed. An intention—aware and traffic—
adaptive transmission scheme is designed to support avatar—enabled Al agent communication. Furthermore, computational and network re-
sources are coordinated to alleviate the computational bottlenecks of Artificial Intelligence Generated Content (AIGC) and meet the perfor-
mance requirements of generative immersive communication. Based on the aforementioned technologies, a service verification platform for
6G holographic immersive communication is innovatively constructed, achieving the holographic experience that virtual and real worlds coex-
ist, and validating the effectiveness of Al-enabled QoS. While delivering ultra—immersive experiences, a novel video communication space
that protects personal privacy is created through the use of intelligent avatars, laying a technical foundation for cultivating new scenarios in
future mobile communications.

Keywords: immersive communication; QoS; multi-modality; synchronization and collaboration; Al agent communication; AIGC; holography;

avatar

SIREI: B, D5, MR, 6GNERTUBBIIBSSRERARR 1. B 4EEAR, 2026, 32(1): 24-28. DOI: 10.12142/ZTETJ.202601005
Citation: Xiong C S, Wan Q, Tao Y. Exploration of 6G immersive communication services and key technologies [J]. ZTE technology journal,
2026, 32(1): 24-28. DOI: 10.12142/ZTETJ.202601005

iy R AGEE BN A R IR TR B, TRk
{ MHEE . B, UK, Tk filiESFEE k.
I, FEPREEKRE (TU) SRS 66 /S KE SRR
z— SRRy, AT RS T BORIETR 25 0 Jf: 52

ESHE: EXREEAREIN (20242D1300400, 2025ZD1301800)

24 | Pro@ERRA
2026 EF2 8 3245 189 Feb.2026 Vol.32 No.1

DU S BR AR . N, BT IR SRR AR AE
R (AT Agent) 38 {5 IE £ UL 1% 48 19 A ML S WL i 18] 52 132
o ENESIEZmE, PURAO S M AL RN A
5 i S INE QAR ZS 5 p R AL R, I 3 R T TR
AR B EOR T ST, 5T 56 RGAEZM BT
W2 JRERE T 75 T3 I e — 2 BB, XELASE 701 A2 5



\\\\\\\\

PR AP REFR PR 2R b BB Z T IR K . RS
6G AL A, BTERFE SCHARRIUR A (5 iR fEfL
Sl AR B AR AR S IIAT AR T 5

16G MR BEREHEZRELSH K

BEE N TR e S TR AR, DiRAEFHRAR
o e 3o AR Rl B DT Tt A SN gt AARE
AIRUEE ) AT, R DU RO

1) B Z I LG AR XA J2 40 i ATk
SR B, WY RIS (XR) mRRESF2H ., TR
RHE . BRSPS 2R PR EAS IE
WA A TR B SR R A B S A

2) IR T HABIR3D, 2B HIREMTTR
ABesr (W REARSE) IEMEE M KRR BitARAES
i, UiRARERSNESFINKE (CAGR) fd
239, [y, PR BERS R RIFE. 28
7 It

3) S5 AIBRRER G . SRR REMR TR B 5 5 &
SN R LR A BRI, SRR T RIS
ZWAS AR H . WAL, DLATEERS G, B3Ok ER
IR E RSB N A A Sl A S S AR A, R S S
R R LRI S kg . Hoh, =4 80P A (3D
Avatar) WP EAEAEA . RIS SRNRE T, BN Y

4) SIEEARRERMS : B ET I SE R E X 4
i AR SR A TR S SRR, K
HOTE YT 55 IE B D I Gl it B, ARART RaePERE
S PR

Bl ITU N UR 2GE 550 66 /s R 2 —, 453
RAVEIKFETRD (3GPP) . IMT-2030 (6G) #E ik 2H 25 i
AT AHHAETT R 66 B 5 TR ST . BKITE , 6G LR
O E X RGBT BTG LR LA -

1) 24 RMEEERE . FRBARES S SschH
PRI R M 2 R R AR 8 GF URr A2 . IRk
BPSE (ZZR050) Kl dE (99.999% 9%) ikt

2) ZYLERL IR, ZRHES ZEEARTFRER R 2
] . 32 Bl 75 1) S B 1l TS PR (R — 1T BR A
#2£), DI AR ) — 2ot

3) BhASIEFEML S FRAEAR A . b 55 i B RRAE S RS )
W/ A AR AL S R s R A E, N TR B
SEFEHASTEBCAE S1, DABRIRAR E LA P AT

4) ZFPRRMGEAE . TR AR N F K 66 X BT

6GITRTVRB S 5 RERARR Bl F

T4 56 Tl 5 Y R IE 2 — o B REARE [ AL SCRpIE 4t
WA i, I 7 SO T P R G AT GG [ g A/ A
AR R

5) RSG5 A R Sl
T, P2 BT R S R PRI, DIAE 43R
S I GEIR SN AR A F T DR B 1) S 4 s o SiE 5K

2 6GIMRRBFRIRBERA

REXE IR, AR SCHRFRATHE H— R 6G BT A
M g5 ihE (QoS) 2ty , FHIZELHLEL SUMENLE . 1M
BREM BT NS R T 58, ARG A s GE R Y
W28 A SR T 20T

2.1 6G# QoS %

FETRREN A RETE, 66 M4 BENS I AN 55 i 4
TESHEAEIA, BhASTEE QoS FEMmE I HEA TR 1 E IR L
HAZ DA TR —Fp P RERA . b SR . RS AT
" T QoS ML

1) 4% QoS =it

6G QoS ZRAE) S 45 B AR (145 il B TT—— 2% QoS 56
(4 d5c /NP TR ER TT R QoS I, [l — It N T A B LR B T
(PDU) RHH—E1 QoS SH S4B 5 SC-AHE—L 5| A
PDUE (PDU Set) ZFsiil, WA NI4T PDU Set 24k —
o 1 66 ) ARV Rl — TP T e 4 I b A AN B 60 43
Mg 2= AN 9 6G QoS AR (QFI) , AFA~ QFLXT B A [l 9 6G
QoS ZHML & -

2y 55 0 PR 55 4 TR N 25D T3 b, 38
AR PR (IQUIC) RYBHEMUKARIC L% 2 6G M. 6G
MPis (UE) sk 6G P HETIGE (UPF) ARAEHCE W i
SCPREAE AL GRS, AN [R5 A LS 2 AR 9 6G QF L,
6G L4 AW (RAN) 8 o fi# b2 1 6G QFI Bz L OCHR (1)
QoS S, SLHLHAFANN QoS FIALH VA

2) PRAIEER AR BE IR TR 7 QoS 2y

AR SR SC— BT RS QoS A —— i AU AR (R UIE L RE
(E-Non-GBR), 7 7£ 2 25 18 it % 5245 Ak 11 [ of £ (AL 1 32 £
WF. 5G M EIE L% (GBR) ST 4E 47 GBR SR FH ik
TR TR I, AETCL B B AR A Bl 55 ity ok 24 v 7
Y, WIETURR 5 S BRI . 107 56 AYARGRIIE HLARE R
(Non-GBR) MRWGTER, FTCIEIRMEHARIE, LI
=AM E L 5% o E-Non-GBR 24 QoS ¥ Bt & Fr 75 it b 47 2%
(RFBR) 5rifiiiif K ILFE#SR (RFMR), HAZS 5B
B GBI QoS B, ZEASTIER B IR A AT EE T SCHX i

PrG@ERRA 25
2026 FF2 8 & 32%5 188 Feb.2026 Vol. 32 No.1



6GMRTVBBW S ERBRARR

\\\\\\\\

T LU A DR

3) LM 5 UE R FHAYAC H.

5G F2 ZEAM MG N 45 BE 7 JF I 1SR RAN, %0 ™
(CN) H5¥4E M4 (DN) (R HERE (AF) /5 R 55 &%
(AS) ZIEMAZH. . 6G MI#E—25 375 UE [n] RAN $ 4 n] 2 1
-47 RFBR/RFMR %113, H RAN B4 I 45 /R S 15 59 S 50b5
P, B UE A8 & R PRIIEH %

4) FPHYIF S E

fE6G R4, RAN 5 CNAJ3@E o F P 5530 5 DN AF/
AS % UE W Z [ AR B TR, B X sl (5B
FURAZHAREY, A REEAE TR 53 I GE,  [R]fR B
Pl sg AR E AN T

5) AIKRE QoS

6G WA AL IR BE A QoS 5 RIS 1. UPF il & BB iR
BIEO 55 TR, N QoS SEUFR AR IRFTHR ; 6G Hemg
Tl thie (PCF) nIEAEA AL QoS Z4L; WA ATIR T f Ak
TR, B Z A5 QoS B4, MM SEBLH P AL 5
RGP FE BT,

226GEAEESEBRENRS SHE

6C ZAAS M ARG S0 . e fmYS . BEAN (&
RO RS B . AP FRMIEESGER, UKk
NTHREA N Z (AIGC) i A4/ 17 5% HY P 25 5 2 Fl
B, AR SR G MR S R R AL
Paremta) . 22 iz sh e R TR, k2w h
W2 AL B TR )DL REah il B F A5 T TR A5 S e b o

5G-A i 1 76 [7]— QoS it (QoS Flow) PNt & 4[] (1) 43
HRFIEFE (PDB) LM, 66 MIET L9 QoS # il
FEE, K CBHA VENERE QoS HRESEL, IR ARSI
Z I B R ARSI ER A QoS B4, IN#RZE GPRS RS IE By
MPHERS (GTP-U) PRy kb, Fra Bl e i w5
S UE 5 UPF LG 2 6G R GE N RISl S )RS 2 A< 1y
R R 5 [A]— B[R] B X i
gt (nPDUSE) w]

B F

), DL R QoS Flow #E 7 S (AN g i iy
MSEHGE R — BTSRRI T, A AR T 2 RSB
TA P RE S RE 1 o BARSIIT A # T 6G QoS H4efy
(R E— 2RI

23 BETMEXEREHFALMER

BREME T N2 6C DL A REMOE fF I SR Z —
MEET 56 UL S5, DR A BRI 7 A SEI 3 {5 AU
PRS2 BERECHEMIGE . FRSCH AR 1)
27 BENEZHEER M R, 38 2R 8
(WFEIE | Token, 5KH . F=sWIEUESF) MITIA, LSS
TERAIE R 2 AR (N2 A 52 B A5 A S O o o 52
HEL), (R RN A . B REIAGHE {5 1 I BERRAE 2
QoS PRERE LR 6G bniE AL A FE ST 7 [ 2 —17,

TER LR S R G0, B REMEC T A A Tl N B
S AT UNBER Xk S s S AT R A
OIMT, AR RD S A, IR SR QoS B £ i T
W (AN BTSEEHE TS (WebRTC) WA RIEEEE) K Z b
AL SO S iy ety 2 REACKCT AN B, JErb, 3D ABE
B ARG A5 TR P R A S ) ) S g 5 K
Pom AT o A% K T T 22 S ALY QoS T B B
FFEET 2.2 1 B H A AT TR R AN R Bt i 2 A 0 SR
Sl [, A B SERHE R UMY (RTP) 240 — 1R AL 1]
U, S BESEAR R RS . B R A Z R ISR
— AT SO, UG U B R . o il il A
b e RN B 3D B AT, 255 R PR AL i i 2 1
WSS, PO IR B NERTE G, JL90E SOt 5 H
JRIVESIERSE 7o

TEUUR A BT NUIUE (5 R, AU T Bt e
ZESE R, R BAT AT S P B S A, AT
AR H P BaAL . BUTHE 6G BHY, JE 4w A n i
IR =S, [ e DI R B k, W

N RS AR
SRR Y et i _
I BRI 3 i T P st
i 2 P T A BT Al o SENRS
\ - SBYERR . 6G 25 iy
66 ¥ itk — 2 3 1k 2 s AT EEN
DR . M B o SEREEAA S IN
W5 28 R[] Y QoS Flow, 3@ 43t TENKR SRR
AL TCL BE IR AL ) QoS T4 QoS: IRBMS

B (o Sy R R

26 | RGERIAR
2026 FF2 8 £ 3255188 Feb.2026 Vol.32 No.1

B BRAHFASITEES



ARER 6GITRTVBEZ S XBERARER EELE
B OB S AT
24 ETFTMEZIHTEMNERE EFEREN  QoSEaRg
BEAAR A RS IR - ZHIES BT RE N
TR AIGC A %%? 6G M43 AIGCAERT
FH 6G LI 45 P9 25 1 4% o AcCtmERS .
LRI ST, AIGE AR Eﬁi‘%%zﬁf\ﬁ HZIZER mgﬁa%%%%
TR P PR 0 P OO R
SEAL . LT AIGC: ATEREERAS  QoS: RFBME
YO IE 3 16 P L e R 4% B2 BEAENIUES
HEHC R 8CR T A0 VPP T 1
SRR R (HIEE) SECESE, RS
LR R . RN A . ALGC A T AT I B
Sy ) i, ELBRA R U AR B G LRSS
9 AVEE, ME DL SRS 7 TR B VIR A 25 . 4R
FURTHERE ALZETE , S0 DTl LTS R RERE . AR SV NAREREREEAD L
TS LT, AELAAEE At Sk 2 G i A e R
e AR ATGC KT R S T GRS AT IR 2 ) wsm OB mm e
B BRARTE T+ 2 ATGC A 45 128 %5 7 ¥ 38k 1 o7 W
MR5528, TRl (R A B G R E RS, i, 66 R
26 1T 00 4 AR AT R 2R (RS A6 FEREp SSTEIN
BRIA), T AR A B g 5 RS BN S 3 6CLE
FERIRE (A BR AL (AT, A SR 55 b B
HE 7 LUERRT) L 6 A TT S 40l S5 BT R L THEAT S5 k| HOEE TERUETS
PR 28RS S IR S5 483371, BhASSERE B N IR S5 28 5 %%E;ﬁﬁ

B R,

TEE 2 BRI SE0 R G0, B R A B 1) 1 IR 55
i (FRekC) Rk ERETES (UEEN ARES
T, BRI C IR AIGC 48 4 R A 3D = 7 I 5
(3DGS) AAL, A5 BN FH AR 55 16 5 T (B S o i o o o o
DU NEE, JEI AL IE TR R . B AR B AT S I 9
AIGC ARG AR, IR A U N2

36GIMiERN U ZFHRES L

H 20224582, FBAERLE T R UTR 20 51 &, 3 A
3D, HERIBLSE (VR) . XRE|2BMHEARBEDE, M3 HHE
(3Dok) Fl6 HHEE (6DoF) MYz H I, [FHIRR LA
QoSTFasi A, I H EHH6C 2 BME 54, Tk
ZIRHT R, anE 3 R,

1) Z25R 4 BUURRRE . T A RALE 1 2 E i
ARG, HPRBL 2R X AT 3 AR iR 2s ], ik
B 2RSSR SO . AR A T A TERY e v b

3 CERBMERNEEWIETE

FEZS )7 5 AR LR AR A RARET R | s ELS
ZRNAS”, SR oS M3 AE SRlG . P ARz M AL o
e s, ARG MIEEE CRBRZE) Py« duR”
WS WA, F 63 SCRPECT N SE A A2 B A3 ) FHSCAS A B
3DGS Y AIGC A H.45[A]

2) QoSHfiEEhl: BT 2.3 FrikM AT FRIRANEIRL, &
RETR BRI ZERY , FF R 2.1 15 Frdk i 22 524k QoS Fas il 5
W, RREAS T A S A A A5 k. s 2 B 2 £ 1
1% (M2P) IR HITE 100~150 ms, Hrb R0 48 (&4 i 18 /N T
5ms, Lk AR IR EHEIL

3) TR E T NG 3D 5 AL T B A
YEH 23D AR B ABAL, Jfm i 2.3 95 Tk i e A
WAE, CHDECFE AWML RN . SR 5EY, K
A B FAE G ITGE A T =

PrG@ERRA 27
2026 FF2 8 & 32%5 188 Feb.2026 Vol. 32 No.1



6GMRTVBBW S ERBRARR

\\\\\\\\

4) BT BRI AL 3D # AIGC 4 i
155 EIZR BRI PR R 5525, AE ARl 55 ) 4iE 22
RIGZMET, Fthm i . MERTTR AN A .

5) ZEHAERER: 2R SRS,
ARG I 23 [ A A . — B 2s (R i . — 8K
FANHEER ., —DEEAE SR, — 3D EF AR
— A FEER . —DESER . — AIGC IR A Ar 2,
DL K —A3RBUAIGC 3DGS [ FastAPT (i PERERMEIE11)
it 6G 26 W 26 ] B BEFUN BRI R . 70 L 22 574K QoS,
FEUARAG 2 PRI B TRI R, 7 D00 465 3 2 I S B 2 S
(R AR i (KAl e 5 AT i LIRSl e Pl e A
FAFD R PIFEIE) . RS Lo H 4 BUTR2GE 55
RGEATIL NN A THIRGE I 2SI RLE 6G TR 26l 1H
W55 RG0, A 2023—2025 4 T A5 518 B RI41410 56 3
Ul XRL 538, I F 2025 4F 6 A 3k Lt R sh K&
(MWC) fRefER 200,

4 LERIE

PO RO S5 e B O PAR R IR, o (L R0
R A AR B R AR, 3DGS AR RS K
J&, (S B TRGOARBL S, U 25 A R BV AT e o 7
S E3D W HORIE N R, A G A R
YRR KT

SETRCT NG SRS ET, WA
P RAMRE T, SIS htE s 1Y, mh¥
BUCRRE S5 W TSRS .

T [ 6G, PLIERE Sk 24 AR, mFE
ZRIHL 6G SR AN LU X

Brigf

BT BN PSR Sh il 5 R B A R Rl 0] %
T EARE O W L A T S B TR
156G 2 B TR AT AE I A5 Se s fe b, X5 Rl Pl
W IKRBERE Y M AR RS AR TR AR S I S
R, R I E 2O 1 LB T N R

SEE

[111TU. Framework and overall objectives of the future development
of IMT for 2030 and beyond: ITU-R M.2160-0 [S]. 2020

[21Hu K'Y, Jin Y L, Zhou H, et al. Generative Al for immersive video:
recent advances and future opportunities [PP/OL]. arXiv(2025-08—
23)[2026-01-03]. http://arxiv.org/abs/2508.17163

[3] Mordor Intelligence. Virtual Reality (VR) market size & share

28 RGERIAR
2026 FF2 8 £ 3255188 Feb.2026 Vol.32 No.1

B F

analysis — growth trends and forecast (2026 — 2031) [EB/OLI.
[2026—-01-14]. https://www. mordorintelligence. com/industry—
reports/virtual—reality—market

[4]VELU D, EMBRY A. The convergence of Al and immersive—
environments: shaping the future of digital realities [EB/OL]. [2026—
01-03]. https://www.capgemini.com/wp—content/uploads/2024/08/
The—convergence—of—Al-and—immersive—environments.pdf

[5] 3GPP. Study of avatars in real-time communication services:
3GPP TR26.813 [S]. 2025

[6]Wang Y Y, | C-L, Sun J S, et al. End to end Al architecture for
next generation network [J]. IEEE wireless communications,
2024, 31(1): 86-92. DOI: 10.1109/mwc.013.2200269

[71Chen Z Q, Sun Q, Li N, et al. Enabling mobile Al agent in 6G era:
architecture and key technologies [J]. IEEE network, 2024, 38(5):
66-75. DOI: 10.1109/mnet.2024.3422309

[8] Zhao L Q, Zhou G R, Zheng G, et al. Open—source multi—access
edge computing for 6G: opportunities and challenges [J]. IEEE
access, 2021, 9: 158426—-158439. DOl 10.1109/
access.2021.3130418

[9] Yan M, Guo H R, Chan C A, et al. Semantic communication—
enabled multi—access edge computing network resource
optimization in the 6G era [J]. IEEE wireless communications,
2025: 1-9. DOI: 10.1109/mwc.2025.3600791

[10] PERBT) . PSR 66 2RITEIVBIS AR FIX GSMARE

YR [EB/OLI (2025-06-30)[2026-01-10]. https://mp. weixin.
aq.com/s/Cr_kMW_N7rOkovwNNc_VrA

£ & & N

FEL, PENBIBEERARNEBRATESE
NIFEND; 2RIV TEMESIRITDUITS |
QoSSHUR. IPFEASHIIMSHME . XRAT=
BE. BF AL AIGCH; SSERPNBEBN
BB IN; EAFREX 7R, RENEHE
A 140 Rk,

RE, PENEEERARDBRATIREI:
IR RNANBIBERSWSSRL . BS
VBRI, B2\E. Bl URIBES; 25
KIFAIMNES T Gai T 20 R, SSERIANEH
RRAINESIN; ERFENARE, RENKIEE
M 20K

IR, hERREERAROBRAT TN
FEHRIN 5G-ABG MBS VEITE.
EMMS. NEsEEE. XRE;, Z2S5ERNN
BEARMIMESI; ERFIEN3MRE, KRINA
BEER 30 RN,



6G FTTIESE ARUE MIMO KRS R LBR F

6G TS AR MIMO

KIERAHFRHERE

Research Progress on Key Technologies of 6G Cell-Free Massive MIMO

LB E/You Xiaohu'?, FEZAA/Wang Dongming',
#[H/Cao Yang®

Q. FREAZRINEEEEERINE, PE FER 210096;

2. KT, PEER211111)

(1. National Mobile Communications Research Laboratory, Southeast Uni-
versity, Nanjing 210096, China;

2. Purple Mountain Laboratories, Nanjing 211111, China)

DOI:10.12142/ZTETJ.202601006
S BRREIE: https://link.cnki.net/urlid/34.1228.tn.20260226.1443.002
MEEREE] . 2026-02-26

WFsEEA. 2025-12-22

B2 LeGIMENEAME (Day-1), TESKAZE S Z2XRE. AAME T B0 66 NTESBEIMYMERESTZEA, @iF0HIUR
KRN, BEERIMSNENS. MERRMEIREN LT, URIMARREIRRES, AR, RET PETHTTLHE
SBETTIERERINITR, H—HRA TAGIMEE. BN, BrsBRSMRETESANEZmAZEE (MIMO) HSsnESR, Mty
HTFERSEREERAZPNT T, &5, RS TESAMWEMIMO SBER—ACRSEBERRDE, NARRGLDNTRE THBE.

FK§i1: 66; TESZAIEMIMO; AAEMFIRR

Abstract: Cell-free technology has attracted considerable attention in the Day—1 phase of 6G standardization. Key enabling technologies for
cell-free systems in 6G standardization are systematically reviewed, including distributed transceiver design, channel state information ac-
quisition and measurement, spectrum fusion and flexible duplex design, as well as distributed resource allocation strategies. Building on this
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Abstract: To address the weaknesses of traditional positioning methods in global navigation satellite system (GNSS)—denied environments, in-
cluding poor anti-jamming capability, low spectrum efficiency, and high peak—to—average power ratio, this paper proposes a
communication—positioning solution integrating inertial navigation with orthogonal frequency division multiplexing (OFDM) grid—coded index
modulation. By using activated subcarrier positions as indices to transmit navigation—aided information such as base station coordinates,
combined with grid—coding rules, this method achieves efficient embedding and decoding of navigation data while reserving some subcarri-
ers for ranging. The receiver integrates inertial measurement unit (IMU)—derived estimates with multi—base station ranging results, employ-
ing extended Kalman filtering for cooperative positioning. Simulation results demonstrate that under multipath fading channels, the proposed
scheme significantly outperforms conventional methods in positioning accuracy while maintaining communication performance, exhibiting
enhanced robustness particularly in low signal—to—noise ratio regions.
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Abstract: The application of artificial intelligence (Al) technology in the manufacturing industry continues to expand and deepen. By construct-
ing integrated research and development models, autonomous manufacturing systems, and high—resilience supply networks, Al drives inno-
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Abstract: As artificial intelligence (Al) evolves towards "Agentic Al" capable of autonomous planning and execution, Al agent security has tran-
scended the scope of traditional content generation, facing novel challenges such as instruction hijacking, tool abuse, and uncontrolled

decision—making. Addressing this landscape, this paper first systematically reviews core risks across four dimensions: perception, decision—
making, execution, and collaboration, highlighting the limitations of traditional static defense mechanisms. On this basis, a technical system
for intelligent agent security protection integrating the concepts of "software development life cycle (SDLC) governance" and "defense—in—

depth" is proposed. This constructs a closed—loop defense from the inside out across five levels: architecture—level isolation, model intrinsic

alignment, defensive prompt engineering, dynamic runtime protection, and full-process evaluation. This paper also elaborates on ZTE Corpo-

ration’s end—to—end intelligent agent security practice. By integrating key technologies such as the agent collaborative protection engine, dy-

namic information flow control, and privacy desensitization, it constructs full-stack security capabilities covering from infrastructure to
upper—layer applications, and from model inference to tool execution. Research demonstrates that this system can effectively achieve trust-

worthy decision—making, controllable behavior, and observable risks, promoting the transformation of intelligent agent security from single—

point passive defense to systematic "proactive immunity." This provides robust technical support and practical references for the secure de-

ployment and large—scale implementation of enterprise—grade intelligent agents.

Keywords: Al agent security; prompt injection; tool execution security; full-lifecycle protection; defense—in—depth; runtime protection; proactive immunity
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Abstract: With the deep integration of artificial intelligence and the digital economy, the traditional architecture—where computing and net-
works operate relatively independently—struggles to meet the demands of computing tasks for high performance, real—time response, and
cross—domain resource sharing. This paper defines the computing power network (CPN) as a new type of infrastructure that is computing—
centric, network—based, and intelligence—driven, and systematically explores its key technological innovations and development practices.
This paper elaborates on six core technology systems: computing power routing, high—throughput data network, distributed intelligent com-
puting networking, intelligence—converged identification network, star—fabric network architecture, and computing power interconnection
measurement and awareness. Through live network pilots and large—scale verifications, the study demonstrates the significant effective-
ness of these technologies in improving network throughput, reducing end—to—end latency, and optimizing heterogeneous resource schedul-
ing. Finally, this paper proposes key directions and suggestions for future research on the CPN, focusing on five dimensions: efficient infra-
structure construction, cross—domain and cross—platform scheduling, intelligent management, diverse scenario adaptation, and privacy secu-
rity combined with green energy conservation.
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