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Abstract: The application of Al-based channel information prediction in the 6G communication system is deeply discussed from the following
six dimensions: the channel model of channel information prediction, the channel information prediction scheme, the data collection method,
the model monitoring technology, validation results, and opportunities and challenges of Al-based channel information prediction. In the
analysis of channel information prediction schemes, various channel information prediction strategies are widely explored; in the data collec-
tion section, the influence of different reference signal transmission types and data collection ranges is analyzed in detail; in the model moni-
toring, three possible monitoring methods are discussed. In addition, the effectiveness and superiority of Al-based channel information pre-
diction technology are presented through simulation verification.
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Abstract: The application of extremely large—scale array can significantly increase transmission distance and enhance spectral efficiency, over-
coming path loss and thus bringing new development opportunities to communications. With users potentially located in the near—field region
of the base station equipped with an extremely large—scale array, a more accurate spherical wave model needs to be adopted. However, ex-
tremely large—scale array faces challenges such as high hardware costs, energy consumption, and complex signal processing algorithms. To ad-
dress this issue, the sparse array is used to construct extremely large—scale array, enabling integrated sensing and communication. An in—
depth analysis of the key issues of sparse arrays in both far—field and near—field communication and sensing is conducted. The challenges of
existing sparse array applications are discussed, and then future research directions for sparse arrays are presented.
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Abstract: Orthogonal delay—Doppler modulation (ODDM) modulation based on delay—Doppler (DD) domain orthogonal pulses has been pro-
posed, achieving orthogonality in the DD domain with fine time and frequency resolution. The prospects of ODDM modulation technology in
the future ISAC networks’ waveform design are elaborated. The fundamental theory and characteristics of ODDM are introduced, and the
research and comparison of current DD domain modulation methods are presented. Finally, the key challenges faced by ODDM and poten-
tial directions for future waveform design in integrated sensing and communication (ISAC) systems are prospected. This study can be a refer-
ence for the future waveform design in ISAC systems for large—scale antenna arrays in high—speed mobile scenarios in the future.

Keywords: integrated sensing and communication; orthogonal delay—Doppler division multiplexing; waveform design
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Abstract: Due to the sharp increase in the number of antennas in extremely large—scale arrays (XL—-array), the communication between users
and base station (BS) will be within the Rayleigh distance of the XL—-array, resulting in the traditional far—field beam pattern based on the
plane wavefront no longer applicable. In order to solve this problem, an approximate near—field field strength expression is firstly obtained by
considering the near—field spherical wavefront and using Taylor expansion. According to the obtained near—field beam pattern, a novel phe-
nomenon i.e., the beam angle deflection, is revealed, and a new metric, i.e., the regression distance, is introduced to characterize the de-
gree of the beam angular deflection. Next, the regression distance fitting function is proposed, which describes the relationship between the
regression distance and the target beam angle, the array aperture, and the carrier frequency. The simulation results demonstrate that the pro-
posed regression distance fitting function can well characterize the near—field beam pattern characteristics.
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Abstract: A dynamic metasurface antenna (DMA) assisted wireless portable communication transmission method based on statistical chan-
nel state information (CSI) is proposed. A wireless portable communication system is introduced, consisting of a base station using a DMA
array instead of a traditional antenna array, an information—decoding user, and an energy—harvesting user. The problem of maximizing the
achievable ergodic rate under the constraints of average harvested energy and transmit power is proposed, where the channels are modeled
as Rice channels. Firstly, the random matrix theory is used to transform the optimization problem into a deterministic optimization problem.
Then, by applying alternating optimization methods, the transmit covariance matrix at the base station and DMA weight matrix are designed
to maximize the achievable rate based on only statistical CSI. The simulation results show that the proposed method can achieve the optimal
tradeoff between communication rate and harvested energy.
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Abstract: Extra—large massive multiple—input multiple—output (XL—MIMO) is a key technology for future 6G ultra wireless broadband and ul-
tra large—scale connectivity. Its spatial non—stationary characteristic may result in the local antenna array region being only “visible” to some
users, known as the user’s visibility region (VR). Utilizing VR can achieve low complexity transmission design for XL—MIMQO, while recogniz-
ing user’s VR is a necessary prerequisite. Due to the natural connection between user’s VR and their spatial location, a small number of us-
ers can be selected to estimate and provide feedback on the VR at their location, and then combined with the user’s location to extrapolate
the VR information of other users. This process can be explained as spatial sampling and reconstruction of “VR maps”, and the extrapolation
effect is closely related to the selection of sampling point positions. In order to improve sampling efficiency, a non—uniform spatial sampling
scheme under limited samples is proposed based on the design concept of combining exploration and refinement, and the design method of
exploration and refinement control factor in general scenarios is analyzed. The simulation results show that the proposed scheme has higher
efficiency compared to traditional random sampling and can significantly improve the accuracy of VR recognition in small samples.

Keywords: XL—MIMO; spatial sampling; visibility region recognition; exploration and refinement
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Abstract: A channel state information compression technology scheme leveraging artificial intelligence is proposed. Standard formulation,
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Abstract: To meet the ever—increasing demand for data transmission rates, expanding the bandwidth and increasing the number of antennas
are direct and effective means. Driven by 6G application scenarios and key capabilities, the 6 425 ~ 7 125 MHz frequency—band (UBG) extra—
large scale multiple—input multiple—output (MIMO) technology becomes a candidate enabler to meet the requirements of 6G. Based on the RF
and channel characteristics, the overall design goal of efficient UBG extra—large scale MIMO is proposed, to address the challenges in cost,
overhead, and complexity. Finally, future research trends are discussed.
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Standard Progress and Key Technologies of 50G-PON

S
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B2 50G-PONIRERIEEZTIEEEATN, T1I52RF50 Gbit/s, 175255 12.5 Gbit/s. 25 Gbit/s F150 Gbit/ss 50G—PON sz GPON.
XG (S) -PON. 50G-PON =175, 50 Gbit/s YiZOISHRKA OMA-TDEC SHUAZR, JBHREEIINE, Byt TDECISIRgLABE 4
12, RILEZHEANBFINES TDEC YR/ EEBE K, 50G-PONS|ADSPIYELIRABNRHE. NI RIEDSPIIERE, TIA. LAREE
KARBIK, BEZREMIK, L&IERELDD. TIA. LAFIBCDRZ50G-PONREIE XHEINF . 50G-PON KAZHEEE/IERBY LDPC
AFERARURFHEIN R BE, S DSPEMIUSZIHFUELDPC, SFPRYBIGPON, XG (S) —PON. 50G-PON = Combo 2 50G-PON
OLT B IREIREETR K, BRBDMEIIFE R T2/,

F*E213: 60G-PON; MZESIMNEYE; EBESEBRG; RAWA; = Combo

Abstract: The main work of 50G-PON standardization has been basically completed. The downlink supports 50G line rate, and the uplink sup-
ports 12.5 Gbit/s, 25 Gbit/s, and 50 Gbit/s triple line rate. The 50G—PON supports the coexistence of GPON, XG(S)-PON, and 50G-PON in
one ODN. The 50G line rate optical interface specification uses the OMA-TDEC parameter method. The transmit optical power, extinction
ratio, and TDEC parameters of the optical module can be mutually compensated. The core performance must meet the requirement of the
minimum launch power in OMA minus TDEC value. 50G—-PON introduces DSPs to improve the receiving sensitivity. To fully use the DSP
equalization capability, the TIA and LA cannot use amplitude—limiting amplification but must support linear amplification. Linear burst LDD,
trans—impedance amplifier, LA, and BCDR are key devices for 50G—PON upstream burst transmission. The 50G-PON uses LDPC error cor-
rection technology to improve receiver sensitivity and can integrate with the DSP to support soft—decision LDPC. The SFP type GPON, XG
(S)-PON, and 50G-PON three—generation combo are key requirements for 50G—PON OLT optical modules. The module structure layout
and power consumption are major challenges.

Keywords: 50G—-PON; digital signal processor equalization; low—density parity—check; burst transmission; three—generation Combo
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50G-PON J& 10G-PON Z J5 1) F —fCPONFL AR T 1 58, /&
JEHE A R AR 7 17

$IEEE

EPON: EUAMTTIRAINES
GPON: SRR IEMES
NG-PON2: 40 Gbit/s ToIEFEMNLS

AB1 PONRIAEHEE

1.3 50G-PON #R# 7+ 45
50G-PON J&: ITU-T #l7Z [ XG(S)-PON Z J5 iy F—f L PON
FrifE, 2018 4F4n\l 55 AMiSts (FSAN) /ITU-TIE ) T 3T

GPON —»

50G-PONFREH R <A BN =

1x25G-EPON

pE——— = -
EPON UE—EEE 2  25G—EPON

XG—PON VHSP
—_—» _ —_—
XGS—PON 50G-PON 200G?

TWDM: B9 0ER
VHSP: BERTTIRAMLS XGS-PON: 10 Gbit/s X ¥R
XG-PON: 10 Gbit/s FFNFRITREIEMES  FoIRFEMES

LK B S0G-PON Fr#fE il a2 TAE, BJ “G.HSP: G Series.
Higher Speed PON”, ZRRETE 2019 4F KA T 752K & L ITU-T
G.9804.1, 7£2021 4% A T ITU-T G.9804.1Amd1 TR 344 |
5 — B ILZE BR UE TTU=T G.9804.2 F1 4 B 2 b5 #E ITU-T
G. 98043, ITU-T 7E 2023 4F & i 1 ¥ B2 #5 #E ITU-T
G.9804.3Amd I AN SUZFREITU-T G.9804.2 34 %), JFAE
20234F 11 A #HUGEM TR ITU-T G.9804.1Amd2 FIHE 245
WEITU-T G.9804.3 Amd2, 50G-PONFREFEASEE .

5 GPON. XG(S)-PON —#£, 50G-PON | F i 435 1
SRR W A, AR E R (TDM), AR
Aoy ik A (TDMA), SZELOLT FllONU 2 [i] 5 51| £ 5 3
5o S0G-PON TATHLYE K 24 50 Ghit/s, AT ELYE K S HF
12.5 Ghit/s (12.441 6 Ghit/s) . 25 Gbit/s (24.883 2 Ghit/s)
50 Ghit/s (49.766 4 Gbit/s) 3FER, RAIEHZFM (NRZ)
LR PR . S0G-PON 5E 3L T Class N1l Class C+FiF ODN £
G D8 AR, Hifl ODN USRS T B4k L5836 . N
TR EHERHLREL, 50G-PON FF i % HIIK 5 B 4 18 1 56
(LDPC) 2RSSR FEE&EE] 7 1.0x 107,

50G-PON 5 f& 45 PON I A7 (1 38 FH 42 44 14 2 fir 7=,
50G PON i iz OLT Py & A7 AL 15 {5 45 PON 47, X
FEM 8T U e, NGRS AR, A, AHSCARIEE
ST RANE G 53 AR 2EH

1) 50G-PON I KK %]

PON [ 4 11 X6 235 FH P isE, - []— PON 1R i ONU 43+
FEARTINLE . ST RAACTT EBA T, W35 E
ODN, 504 PON RZGdLff, K EFIE PON RS X
PP W T A e R . ASER A PON RGEVERE AR MY R AT
Wk, it oy 2 TS ODN B, S 1 Th gk
50G-PONFRUEMIE T, KT XF5CH PON RGIHAE,
K5 SURPRETHE ) —AFZ RS
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AR 50G-PONAT AR R XA BN =

(OMA-TDEC) ZHufk % . SLiash#

S/Rm RIS R .
e | oon | (OMA) 5 P B A e A %
%*iPON OLT%%@E& EE‘B%PON gi@]mﬁé% OMA ﬁ[ﬁyJ%s ?ﬁ%tlﬁj‘
S ) o B AT AT BT 36, 1906 /N 7
oTesEm sl || @ 5 FSOF BT R . TDEC AT LU %
e H g 0 iR SHE SR . % 4HHLTDEC ik,
OLT ysM, | 7 F BT 2E ARSI R R
50G-PON ONU DRI R RGO, LU

ODN: WHOEM OLT. YLRIEin
A B2 50G-PON 51£4; PON H 55452289 (Combo PONFER)

ONU: HMZ8ETT

50G-PON {55 5 R TH £ 50 Ghit/s. Z OB, S, C
L AR BN RE 20 km KFEES (£, 506G I M7 HigxR
BN O BE. SR, O W% B E A PON R HIDE K
A, Z T S0G-PON (K 43 IXE. S0G-PON bR
HERIE % T Nx 25G-EPON ARERIF 58 AR . 50G-PON
1177 ZE e RV R 22 5/ N F RO 0o E#s (EML) 30k
. AT ERE O P BB, IFRZTAE N x 25G-EPON
FEPIAS A e R T SR I (A B R 1 340 ~ 1 344 nm /E
50G-PON FAT#K . 50G-PON_EATH KAl A LH. L
7 T DMLEOGRS , DABEIRONU BLA, 4181 260 nm 764
B . 1300 nm A EEBAE R 50G-PON FATHEL . 7E4S
— i 50G-PON # 32 bR ifE ITU-T G.9804.3 (il E it fE i, |
IR T A FARFA S (TEC) JEEAI DMLEOER, LA
FEARASmA, FATIK TS 20 nm SE1E . AR IAT SRS AYI%E
KR, AR HEE T A% 1E 50G-PON 5 GPON, XG(S)-
PON [FIR3EAE . EEXSARRLZ ERMEEIEN, TATEAA TR
RHET . PATPATEI 1 HRIE Ry 1260 ~ 1280 nm, SZR¢ 5
GPONILAFE s FATHAR I 2 PRGN 1290 ~ 1 310 nm, 3¢
Fi5XG(S)-PONSEAF . IbAh, XFF25 Ghits R, FATHK
VEIF 2 ARUERSE SLT 1298 ~ 1302 nm 28 KAk, XKy,
4 OLT #E ML FHAE B b O R &R (SOA) AYJGHL )
B (PIN) BOhL, 25 PR T LA R 75 A A g Bt
SOA AN ASE M BN, 7EHI5E 50G-PON W) FR A brR1fE
ITU-T G.9804.3Amd 1 B 4N, FATIHARIEIN T FATIHR LT
3091284 ~ 1288 nm Kk, FHF50G-PON5 GPON, XG
(S)-PON =ARIAF . 00 3 AP ITE BB AT 4 nmilial?, ONU &
ST L TECHRIR

2) ShE:OElR

J T AR R HLBETTHERE , S0G-PON | R 17 50 Ghit/s
HRIE ARSI T G T Ty Z - AL 6 BRI P A AR

PRGEIEAR
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PON: ToRHAMZS  WDM: &7888

55 B 22 R AR M. 51 A OMA-
TDEC ZHUA R, i3 ALt b5 n] L
ORI W F5 AR S 5
ZIESEBPAT, HEIfTG /£ OMA 5 TDEC
B/ NEHESK . b, OMA-TDEC 40k &6 ] LIkt &
SRR bR ARR, R IO R PR PR EER, Hallobl
T R BHLFE AR ER , IORRE Rk Re .

50G-PON X FROGHE 1 E L8R SHN R 1R . s
Ffgdra U, FEZ TR HEMLE L, 17 RH
DML &AL, b FATHALA R S e A (APD)
FEMOHL, BRI A& S SO W & ML R EA BRI . (A
LR APD 3210, AT AR ROHL g s 5 T oA O
FWAF 5 5 HOF PR L P MR 75 R —FF o 767158 TDEC B,

5%$Wﬁ@%1ﬁm:%ﬁﬁuoﬁmﬁﬁﬂﬁﬁ,
0

L T EEE A OG (PMD) Adhoe, #3774 —09 L 17
BRSO EARAL . TN ATE IV R B 0.5 19 EML OGRS, 1
HAERR O IR KL 2.5 dB, FIEM R, AR
BKME R 3.5 dB. I ERSHURT, 5:Z R 17 TDEC I K {H
H35dB. FA750G TDEC 5 FAT—8, FATHGHARER ]
7 ABYE AR XS H(H, AT DML EOGE K e
WIXE, FATIHG S B EREARE] 5 dB, SEPR™ ShE G L]
PRTFE/NTHOCHSEE . brie TG RN
T5dB, {HXF LATIA ATRESK .

FEAE S0G _ATHeARET, ARG TAR % fx
SBRAERE LT A RIN . BET0 C+b Wi d5e/ N R S DR PSR T
1 dB, FEAIK Class CHHEUMLMERE o %07 R MMESTE T AR
SOA SLFL A B IR KT 7.8 dBm AY DML OGRS o WG
EANF] S dB, E#FH TDEC K T2.5dB, KHHEIIFiA g —
AR . ML TR C+b, 506 _EATIE C+RY AT R R
JEBORIETEL dB, K SHOGHIR AT LA 1 dB, ONU UG
AN SOA ) A 5 S . T f ONU F5 bR —#F
Class N1 551 50G FATHEFRE LT N1HINTD P50



VAR 50G-PON R R B A BRI &
V&R XFR50G-PON EOEESEISR
B S8 =2l =l
ODN #i& N1 C+
BNVRFIHINER dBm +5.5 +8.5
49.766 4 Gbit/s N7 OLT &ZE1#1 BAREIHINE dBm +11 +14
B/ WBHIYEINZ )G TDEC dBm +4.75 +7.76
REE dBm -24.0 -24.0
49.766 4 Gbit/s 4T ONU EAH] N dBm -3.0 -3.0
SERIEEK - 1E-2
RN ZRIR = N1 N1b C+ C+b
FVEEIHINEK dBm +6.8 +7.8 +6.8 +7.8
49.766 4 Gbit/s =T ONU K5I BAREIHINE dBm +11.8 +11.8 +11.8 +11.8
B/ EHIYEINZ )R TDEC dBm +4.47 +5.47 +4.47 +5.47
RYE dBm -22.7 -21.7 -25.7 -247
49.766 4 Gbit/s =17 OLT 2AAL WEAIE dBm -2.2 -22 -52 -5.2
SERIIR = 1E-2

ODN: HDEM  OLT. WL&IEAKiR

2 50G—-PON X g4 A

50G-PON RGAAGUNIE 3 firzs . AT s B e &t
OLT RV ] (MAC), 22 OLT 7 1{5 S 4b B (DSP)
S BOGEIRSN . BOLEE BUOGE 55 K% 4 ONU, T
F1I605 7 8% ONU S LB UG e LA 5, Bl Rk 45
ONU DSP L3, I Jm k%45 ONU MAC, HA77710 5 T4
AR, R R AT R % IR B R R R TAE
ONU % 26T TR W%, OLT BEUl 5 258 & 5 BH O 2%
(TIA) . DSP S Fpg8 & I #h 48 &2 (CDR) Zhag, Jf H.
OLT 2 U Z % +F 12.5 Gbit/s. 25 Gbit/s Fil 50 Ghit/s 3 # K %
W, JeIFRTE S0G-PON Class C-+32I0 R BRI, TIA fi

ONU: ¢M#EEIT  PON: ToREMMEE

TDEC: KREWAISEIREMNSG

G SR HA 50 mV 224y o MG TIA fi 45 50 /5 S 4e i
RRBMERREE (LA) HORA RESE DSP IEH# H20L

50G-PON {4 sl 2 &, gl vi sz B, HelopL 2 B
ik, TIRWH L S0G-PON Ml i Fe KPRk . b T 3B 2
REF, FEMREIIRLGIL. & R, SEae
DSP ¥ Fl FEC AR S OCHEBOR )8, i o IR El . &
LA, TIA FI% & BB EEK R (BCDR) 45 /& 503 50G-PON
ATREWCE I AR

2.1 50G-PON DSP
10 Ghit/s S VAT 3R PON A, #vfbar e Bs K, J6fE

OLTHIZANESETT OLTIXTSHAETT OLT y¢4a#E
{ - [
IXzhes LD
50G—PON OLT DSP L= S0SA oM
EQ/ (B) CDR
ONUHIZ AN ONUISFISHIAET ONU S4B I ODN
RRUKGNES [ LD ‘
50G—PON Dsp BOSA —
ONU MAC (EQ/CDR) (ﬁ
LA {TIA H PD |«
BOSA: HEEIBINAH MAC: BEMIBIEEEEI  ONU. XMLSEIT  TIA: ERERAE
CDR: Byf#iEinE LA: Z5MER88  ODN: YW PD: YRS WDM: &8
DSP: HiIx=SAME OLT: JME&RSKiR PON: ToRYMES
A B3 50G-PON 2452245
PRGERA
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50G-PON R R R <A

RN B DGHRFAR S, it i Sk
WG, ATEEIATE 220 M AN . BE A AL R Y 1
i, E SERE T AU ME R ARG R A R
SR B CHMPERE A B Y R A TRy 38 e 1 o e Ak 3
2 AR BRI HR IR ER , MmO B R r Tk
i,

50G-PON ZGe 2k R IR ] 506 559, HLBEHEMIFER,
HeAr U et AN /2 . PON RGEE RGBT it RE I Ab B E,
A, BRI AT LS R B CDR SE8 . 407 DSP 23
DL SBUBEIR G DSP S 3 Ry 48K, anE 4 FR

1) BILCDR 7. % RIA ADC, F 2 B
CTLE #4755 4ME . WAL EHIAE (FFE) , Fldk /5
¥ifis (DFE) myiitii4e, (BJE FFE M DFE LB
B HATDIREAR . AR R o ARl I e
JHAE 25 Ghit/s S LT 1) CDR S A

2) HUDSP 5% . MEBIETHEAT CTLE #ME )5, R
i ADC XS B2 5 HEA TR A o Bl 2F A DSP Ab AR B i

=)

WA —>| CTLE CDR EQ > @4

(a) EHICDREAT

) e
~ ADC EQ ~
BATACTE P e [ PR [ crremremisey[ 1 B0
(b) #=DSP 32
) e
o aC ||| EQ L
BATPICTLE P sy 777 OO [ rrepremusey [ B
(c) HUEES DSPLAY
ADC. 1&E#&in DSP. HFI=SANE
CDR: Byf#iEiRE EQ: 19§
CTLE . YEEVBL&IIYE FFE. BIEY&E

DFE: HURMRHIFE
AB4 SEESIIEVELRN

MLSE: SALIREITDESS
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BN F

SH

/

frite k52 . FFE, DFE LK MLSE S50 75 S bl v
DSP J5 WA U ADC RRFE T, AR B B 15 5 4
. ADCRMEEHFRE SRR 245, 2 —wtEaetm
F, ADCRAEHA AT LU YL, (AT 1345,

3) BBLER G DSP A4 YA 5 B CTLE #M2 5
ARG O AR (VGA) TORBN G & MR SR, A
ADC I I ST S BORMA TRAE . SRR EA DSP AT
A BERSHRIES T CDR B8R & . FFE. DFE L) MLSE %5 %
By ab B AR AR A 24 T CDR BT AR 1R 22
IENG I 45 ADC HEF T SRAEAHDI L . HHF ADC R FE 3
REAR, SO R AR RUAS LA B A TR . 1% R E Ll H i
B ER T, BT ADC RAEM AP 75 5 CDR B S ot i 4%
SRS AR K, BN T 9 R AR OHE R

50G-PON DSP 7£ RGP 0 B 7 A W . —Fpge
BCAE AR, 55— Rl AR BUAE MAC S A N o 24 7 e
PO FRET, DSPEENDGLAIE, ILEHERITERE T LF . (HI20HE
e NEREE I DSP 233 IR IIFE, Y ARSI IMERE . Y
DSP £E BUTE MAC RIS, SERO R, BR(FSHEAT
20 ~ 30 em FUENRIEL AL (PCB) EZR, [R5 Bt —4%
b, WHEERPERE ISR

DSP $4) i 5310 b AL 48 B o SO FH 15 B FFE+3 By
DFEAE RS M5 as A TS0 E . 4524 5] LURE B B
DA F Y BIHrAR SC B 2 . 4271 DSPRA A 2= v IR
FHEWCHERE . AT BATRBUEEOR, MR UK
BAK, oIS H M . AT Class CHEICE ARG 42
KR, RSP RE A M T 7850 K DSPPERE, F%
OB )

BEXTS0G 98 B AR S XMERE, Ml FH4 R T — bR 35 iy
T FEVENTBBelc K AT X I fr g A T 2%, 7E T
VEB BRI S 54 S0 B (DBA) 1 EE45 X 1 ONU (14 1) 46
SR E . 241% ONU %8 & 048 2 5A I 2 40 0] LAPRLk
Wesk, SEMLER A BRI, DSP N EDGHIE T 75 2 OLT MAC
SR A% i 388 338 6 DSP 213K 14 28 K& B8 2 W4~ ONUL % it
M FHLER TRER %S, BN A Ploam {H &, | A AME
e, o, BiE SRS TE, 5T R IR
.

22 REWEFA

X PON R4 FATHsr 24k, ONU 24R 4 OLT DBA A7
AR K Kk EATEGE, OLT R & 4. A[E ONU
OLT 4% % IR — 3. 47T ONU 28 & £ 4 21135 OLT £211K
HUHE SRR ELLR, 1 BAG S Y3484k 3520 dB. OLT



EAVRFR

BRSO BERS TE T SRS 0L T 9 RDIHE] N RE 28 2 TIA . LA
Mgk, SEMREREMRE , i ERRNE .

1) 2E1DD. ZEEBCHIshE (LDD) LT 506~
PON ONU, ¥t ONU DSP & 3% i) 475504 5 5 e 4 il A i /i
TiAE"7, 9Kl ONU DML 0GR &%k AT EJefs'S, Wi
ST/ o PR AT A 1 E A i P R S e £ L AR
AR DN, SEE S AR ROR IR AR ONU
MAC 28 & 45 il {5 5P F T FF R 5& P LDD i B Fi 8 A1 il HL
T, T ATUE SR A N . FERTTIECH B N, -
FIFERSRE/N, SRR . SOG-PON 2€ & 4T FF & A it
] PR B 25.7 nso HAT EATIEXFRZE & LDD & A A
K H, FATRIFR 506 98 & LDDABAEIT & .

2) €K TIA. TIAGERSK APD i Hh A FEL S S Ak R,
JEfES, IR, Ee s, Wik, FATn] LI
FHE BB 25 R PENTORUR . PON REE
HHAN[HE] ONU 3 OLT i FEAR —FF . I
IR BAESHK OLT MO IR 2% e s
ik 20 dB. EFXPARFETPRIE S, TIA
B RO 25, AR
HES IR,

5 2% TIA 75 5 MAC $2HE (1) Reset &
Pl fil TIA SEAT DL [ 2hi 25 5

50G-PONFRAE#R R R A BN =
S IIHRAT 20 dB WZAEMLAE I . TIA B A5 5 ASREFE T AT B A

IR AR EFE S, T 5 LA XM 53— ORI iR
JEE E A HETE R DSP R AR . 5 TIA —#F, LA B SZEF%R

X
WA\ —> | CTLE VGA % LTl
RRIDEE
iy,
APC 5] %%\\ BRI

APC. BmhIIEEH|
CTLE: JEENBLMIYE

AB5 RAFOLIENES (LDD) 2044

VGA: TITIEZSHAKES

SRR

]

AGC

=t

il (AGC) H4#RITT, VCAHHHE£5M
B, S TAERESHEEERFS . 506-

TIA

VGA Py

PON FATIAEE %5 12.5 Ghit/s . 25 Ghit/s
F150 Ghit/s 3FHZIGHE S, T2 MAC 2
HEHCRIEPEF S, TEARFBRFE S HA
BF, il TIA TAEAE GG A 96, 506
TIA fii 5 T 2R AR IS 9 DSP AL 3, [k
TR R bk AR
HERHIE, EEHEARRS | SR U
ESMERE . W, RAMENRE] ., )
AR MR RS KPEREETIAMY
N FESH HT 506-PON Z AT

I

AGC: Bnligasizl

AB6 BETABHTR=E

eIl

TIA. EERARIRES  VGA. OJZEBESHINSS

SRR

l

BRI

V1

DSP I Ab 38, K TIA b 5 S gk vk
R, ARYEEHHGE , Semtech JF & T
T 47506 9 & TIA, ©

BA

st
EBES

AGC

CTLE VGA 27z LT

3) A LA, Y%Kk LA T OLT
AR, i A R AR S ORI R
K DSP, i 7R, BT PON R
JEBR R, TIA 76 R S0 BT 0 4 R A
SRR RA S0 mV A2 A, i H AT

DCOC

AGC: Bmigxzhl CTLE. EENBELIHDE DOOC: BERREIVESNE VGA: TZIEBISHIKSS
AB7 BRELMEBRSE (LA) SMTREE

S TIEZN
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50G-PON R R R <A

KRG, LR MERE TIE, A, LA S
CTLE ¥ et B 4748 . PCBERIAE, RTHE S ik,
MDY S TG 506 Lt ge K LA 7=

4) %% CDR, LAKiE S #ADSP )G, FHEEanl s
PRI JG A REIERRRAE , PR S Bds . o T RN
KIFEH, DSP s 2 B Pl 28 N AR S Ak . PON R4t |
FT &R IR AT SR U B A . OLT EK L4k &2
FERANIIRE

TG R Go b, SRR b BRI 67 LA B B 7 2085
il SIS RUE S A S B B AR X . TERCTE RS
Hr, USRI ZSARRAEET, AR R v T B A AR Ak B SR S PR
BOUFEA PORIEREA B B B PR B A . BBNR G
T5 R B RAE , I AR T v MR A B S R 25 4
TN J52 A5 ] R SR A I A S BRAH A XS HERY . 50G-PON DSP &
FEOR G BARAEA AT X, AT A IR 3+
BRALLHAA) 1) 58 S IR A2 T %8 - ELRIT I 686 /2 50G-PON i
FHIY 506G %€ % CDR R B A o

2.3 138 FEC
T ) 2 s i A RS 2 LA I rm Y3 {5 R A% i vl St iy ¢
HEARZ —, HTEMERNRSSFECE T, P
PUAREAR, Pt FEC B Zs 1m) 45 T /55 A 2 i1 2 AT AIRAY T
ROTTI R SE, o, RE A AR (LDPC) A3EA
HEIY A FETERE, B2 AEPR R
J T BEARTCA A TT & MERE T PON RGEAS, [EEE Frifi
ZHZATE 1 %E TEEE 802.3ca N*¥25G—EPON FR#ETET, 155 i ]
P LDPCAE MR 2450 , H AR E(E Y 107, f iR
R EZLR/NTF 1072, 506 PON fR#fisR T 5 IEEE 802.3ca—
BE 1 oE O B % A A (QC-
LDPC) (17 664, 14 592) f4E Jy £:4%
Jrg, RCURAERE R 12 x 69 4G, B 1E-0]

+

BN F

SH

/

ABER ' TRRZPIBES] 1 x 107 F12 x 1072,

50G-PON F4730# R 1% FEC, % X T FEC Code 0 2Rk
A (Default FEC code) . FEC Code 1 = 45 M Z i A (high
throughput code) Fl FEC Code 2 7 3 £5 i% 4% (high margin
code) 3Ff FEC St ) &Y, BOANMA S NITHA -, K
LDPC (17 280, 14 592), = 7 ik 5 A5 A% 3 2 1l LK A 3545 8
4 %6 %) 1 288 bit, A A LDPC (15 872, 14 592), fith &N
0.919 4, EEMIZERSAALINAL 3 072 LS, {5 B AL HEITHR
B, B FATRA = AR AN B B S=256 x CS bit,
CS WUH TS BN 19 ~ 35, f7 B ALK B HM2=14 592-S, %K
HM1=17 644-S=HM2+3 072, f%5%ic >k LDPC (HM1, HM2),
2 0.647 1~0.760 0. #% A LDPC (15 872, 14 592)
R T, AT LA 1l 5540 S 0w, BRI 65 A BT T R,
T HE RS OLT BAE R/ . FE BB 1 ONU, S 2 i A
LDPC (HM1, HM2)f 341K . M4 5 5, G H TR 21k .
TR . JEEF A I AR R 3R B B T TR L (55 R
K5,

LDPC fift i 5k — e 27 ZU0GEAR, R4
PRI HRTESA L (LLR) (5. #¥I4h LLR {5 B A93RH
JRAF, FELDPC LA W ER A MBAER A Z 5. 6l
{Ef AJETE , %l A LDPC A i B R A I 5 1 0., 1
FEARRITP A1 o X P AT 2238 1 LLR AR s H B2 19 0.
L HCRFHEAT e A 38, 145 3] LLR S A . B A2
&, i A\ LDPC A iR B i S5t 2 $4 687 i 2R 280 s ) e 11 D
TERCHE . XA AR A 0, RS . BAEH A i
EHf AAEZMNEERM A, EREEL . WES R, 1
0.849 AN, [AlRESE 1 x 10725 RS R, ¥ {5 A LDPC
PO RS TS R R R 1.97 x 1072, B4 A LDPC 7%

1E-02 : N
— S N N 2 PN gy L - e b
AR KN A 256, 3 3 %o {5 B 7 1 o o % N
_ Ry ™
) ST AN f i i DA ) /53 | 1E-05 Y \’\
DL A ROREFLERAE , FAiTnl A3 . ST T R
AR RS R P BE A LDPC TS AS %8 E 1E-07 —#-SD-LDPC, B%=0.849 L
1E-08 - 1 gl
50G-PON F 17 FEC ¥ QC-LDPC & 1E-09 #=HD-LDPC, BR-0.826 e \ N
. . o 1E=10 SD-LDPC, f3%=0.826 w " &
(17 664, 14 592) %78 56 i 1) i i TE-11F seRmiatE 12 X \ \
| =) - LWL |
384 bit HEAT R HRAE 54 B F AT FEC s \ N XY
W LDPC (17280, 14592) ™o —4~ TP A L b
3.5E-02 3.0E-02 2.5E-02 2.0E-02 1.5E-02 1.0E-02

LDPC %54 17 280 bit, Hrr, {5 B 47
i 14 592 bit, KH7 415 2 688 bit, fi%
R 0.844 4, 1ERHRE(E A (E LDPC
SR, Bt BER S 10712 5 X6 4 4

78 | RGEREEAR
2024 F 6 8 23045388 Jun. 2024 Vol.30 No.3

BER: IRIZX
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Abstract: The performance of coherent joint transmission (CJT) techniques with multiple access points in wireless communication systems is
highly dependent on known channel state information (CSI) at the transmitter. To avoid CSI feedback, it is generally assumed that systems
operate in time division duplex (TDD) mode, and then the downlink CSI is obtained according to the uplink sounding signals by using the reci-
procity of the uplink and downlink channels. However, due to the synchronization error between access points (AP) and the non—ideal hard-
ware factors, the uplink and downlink channels are not reciprocal. In this paper, the time—frequency synchronization of the wireless network
and over—the—air (OTA) calibration technologies for cell-free massive MIMO are studied. Based on the commercial remote radio unit (RRU)
and synchronization technology, synchronization and calibration schemes for large—scale network are discussed. Finally, based on the ex-
perimental system, the performance requirements of CJT for synchronization and calibration are discussed, as well as the implementation of
cell-free massive MIMO and the antenna configuration of the AP, and the prediction of the phase of the calibration coefficient is studied.
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