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BE: XAEERBNTRIE A, ARTHATESWERS A TNER, ETEBELNDTBEENEE (SSFM) FE2AEEMISE,
SRERS, RS TENARIS, BET —IPETEEZYE Transformer BB A SBER 5%, LT EWES Transformer Z2R3IH S RN
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FEEE: HERRGA; HASERE; Transformer

Abstract: Optical fiber channel modeling is essential for characterizing fiber transmission characteristics and developing advanced digital sig-
nal processing algorithms. The split—step Fourier method (SSFM), as a physics—based numerical method, provides high accuracy but suffers
from high computational complexity due to its iterative nature, which limits its practical deployment. A low—complexity Transformer—based
architecture for modeling optical fiber channel waveforms is proposed. It incorporates two key modifications to the standard Transformer:
replacing absolute positional encoding with relative positional encoding and substituting global attention with a sliding—window attention
mechanism. These changes enhance the model’s ability to capture nonlinear transmission effects. Results show that the proposed method
achieves an Effective Signal-to—Noise Ratio (ESNR) within only 0.15 dB of that obtained by SSFM, while reducing the computation time by
69.9% compared to the traditional Transformer and by 96.9% compared to SSFM. This verifies that the method maintains high accuracy
while significantly lowering computational complexity.

Keywords: optical transmission system; optical fiber channel modeling; Transformer
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Abstract: A three—generation time—division coexistence system architecture for 50G—passive optical network (PON) is proposed to address
challenges including wavelength conflicts during the evolution from Ethernet PON (EPON) and 10G-EPON to 50G-PON, while ensuring
backward compatibility with deployed non—narrowed EPON terminals. This architecture enables full coexistence among six classes of ter-
minals: narrowed and non—narrowed EPON, symmetric and asymmetric T0G—EPON, and symmetric and asymmetric 50G-PON. Key
physical—layer technologies were investigated, such as a newly defined 1 366 + 2 nm downstream wavelength and an upstream four—
rate (1.25 Gbit/s, 10.312 5 Gbit/s,24.883 2 Gbit/s, and 49.766 4 Gbit/s) time—division reception scheme. Corresponding optical modules and
system equipment for the three—generation coexistence were developed and validated. Test results show that the optical interface specifica-
tions of the module and the system performance satisfy the existing network’s 29 dB power budget requirement with sufficient margin,
thereby supporting a smooth, zero—touch evolution of the installed optical distribution network (ODN). An efficient, cost—effective, and sus-
tainable solution is thus provided for the evolution toward 10G—class optical access networks.
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Interference Fading Suppression in Fiber—Optic Integrated Sensing and
Communication Systems Using Digital Subcarrier Multiplexing
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BE: (INHFTEERERHTERMS (DSM-ISAC) AFIMETHRNAENBRAXIVEREHY (@-0TDR) BT S=ESHERRITAS K
AT TR, RET B SBERRSESANERZIHETOZR, BYEBIIGS | ABLISAIERLER (PST). SMESIRIIFPHA
fﬁﬁj (IFD) M==EERERERETY (MRVA), STIWTHES0INEINGE . N5 MIEIROZNEANE, BT DSM-ISAC LK ¥

, FFADSMESHIL R BOE RN TERBRFERE, EE—FEEBDEMN 36 GBaud DP-16QAM DSMIBEESS4&IEIEM
(LFI\/I) PERES, FEIT 920 mnERBHAER, TR I WASF T I ZMEANIRNE. SEATI=SIHETIERB, ATiREY
PST-IFD-MRVA SE T REHHITH553, 1258EERIT 10 dB BB RBET 909 psAHz, FINERELRENIT YL 820 m AT 10 kHz
WES, EMERRINLIAFTHEAIZFT DSM-ISAC AA4BVER T M HBEEI T,

XEER: HTERRMISARS; HSEENER; MBSRINERIY; TSt

Abstract: As for fiber—optics integrated sensing and communication systems enabled by digital subcarrier multiplexing (DSM-ISAC), the
coherent—detection based phase—sensitive optical time—domain reflectometer (P—OTDR) suffers from impaired sensing performance and in-
sufficient reliability due to the interference fading effect. A receiver—side multi—domain integrated fading suppression scheme is proposed.
Our proposed scheme sequentially applies phase shift transformation (PST) in the phase domain, inner—pulse frequency division (IFD) in the
frequency domain, and moving rotation vector averaging (MRVA) in the spatial domain to achieve joint suppression of interference fading. To
verify its performance, a DSM-ISAC experimental platform is established. Leveraging the flexibility of spectral allocation in DSM signals, a
36 GBaud DP-16QAM DSM communication signal and a linear frequency modulated (LFM) pulse sensing signal are generated within the
same wavelength channel and co—propagated over 920 m of standard single—mode fiber (SSMF), with an optimized protection interval band-
width between the two central subcarriers. Experimental results indicate that, in comparison with conventional suppression schemes, the
proposed PST-IFD-MRVA scheme significantly enhances fading suppression performance, achieving an improvement in signal-to—noise ra-
tio of nearly 10 dB and a strain sensitivity of 9.09 ps/\/Hz. Meanwhile, a 10 kHz vibration signal applied at the position of 820 m of SSMF is-
successfully demodulated. These findings validate the feasibility and promising potential of the proposed scheme in enhancing the sensing
reliability of DSM—ISAC systems.

Keywords: fiber—optics integrated sensing and communication; digital subcarrier multiplexing; phase—sensitive optical time—domain reflec-
tometer; interference fading suppression
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Abstract: The Space—Ground Integrated Network is the fundamental networking architecture for 6G, and existing cybersecurity technologies
are no longer adequate to address the new security risks and meet the scenario requirements. This paper analyzes the security require-
ments for the wide coverage, massive access, low latency, and large bandwidth communication scenarios of the Space—Ground Integrated
Networks, and focuses on network security technologies such as access authentication, satellite—ground backhaul security transmission,
inter—satellite link security transmission, lightweight wireless physical layer security, quantum-resistant cryptography and quantum secure
communication, and blockchain—based satellite—ground trusted alliance. It is believed that future research should prioritize the development
of new technologies like lightweight access authentication and satellite—ground trusted alliances to resolve the conflict between security
and resource constraints in the Space—Ground Integrated Networks.
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