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Abstract

The GEM frame is used a mean to deliver the variable length user data and consists of the header and the payload in the G-PON system. The HEC field
of header protects contents of the header and is used to maintain GEM frame synchronization at the same time. When an LCDG (Loss of GEM Channel
Delineation) occurs while receiving frames, the receiver have to discard corrupted frames until acquiring the synchronization again. Accordingly, high-sp
eed synchronization method is required to minimize the frame loss. In this paper, we suggest not only a main state machine but a sub-state machine to
reduce the frame loss when undetectable errors occurred in the GEM header. Also, we provide a more efficient and fast parallel structure to detect the
starting point of the header. Finally, the proposed method is implemented with the FPGA and verified by the logic analyzer.

GEM Z2f| 22 G-PON A 2RO A 7HEH A8 AL H|O|E{E M St 4=TH0|0 3| E|2t R 275t TG E L SlIEI2 HEC 2E& 8|H 2 L8 S E25tl &4
off GEM Z2f|Y E7|E AL SHe= *f-‘;i“:f T4 B0l GEM Z2j|Y S7|S 4O{H2| B LhA| 57| E &5 & M7HK] = Y52 lL1|7IE|010F obL. w2t
M EHEE T Yol 5 H2st}7| 3= D50 S7|2 80| 2RSICH 2 =20 A= GEM 3TI0 ZE0| 7150t o217} LIEHS [ wdste =

2

A =g F017| I5t0] F JEfDidl o]0 £ YEjHLlo| AF& S M FStn O] S THBICE 3 S| H ol AR S =0 Q0jA T£0|0] SA|0] ZEZ
QI EE TRE MOISCE AFH o=, FCHEl SA 2 FPGAS Sdll TSI AF 7|5 018310 ASotCt.

Keywords

G-PON; FTTH; GEM Frame; Synchronization; HEC

References

-

VBl 9, ITU-T G.984 7|8H| G-PON TCE 7He, R SR TI SR, Z|Z 211 M 2008. 6

N~

ITU-T Recommendation G984.3, 'Gigabitcapable Passive Optical Networks(PON):Transmission Convergence Layer Specification,' March, 2008
3. 23S 2, 'GPON 7| £ BE 114 A 7iL ST, ETRI, 2006. 2.8

4., http://www.neoptek.com/eng/bbs/board.php?bo_table=trends_kor&wr_id=2, 2007.12. 26

v

http://www.dt.co.kr/contents.htm?article_no=2 006071302010431693003

o

http://www.dt.co.kr/contents.htm?article_no=2 006071302010431693003

~N

SEHEL IPTV Optical Access Network, ETRI, 2008. 1. 30

©

http://www.ddaily.co.kr/news/news_view.php?uid=34282, 2008. 2. 13

o

http://www.eetkorea.com/ART_8800477933_839581_NT_bd400c4f.HTM, 2007. 9. 3

10. ML42x User Guide, 'Virtex-4FX Rocket IO Characterization Platform,' Xilinx UG087 (V1.2) March 2, 2007

Nokia of America Corporation et al.
Exhibit 1020

1PR2024-00900, USPN 8,934,359
1of13

12



11. Virtex-4 User Guide, 'Virtex-4 Rocket 10 Multi-Gigabit Transceiver,' Xilinx UG076 (V3.2) Sept. 29, 2006

Terms  Visiting  About

(34141) Korea Institute of Science and Technology Information, 245, Daehak-ro, Yuseong-gu, Daejeon TEL 042)869-1004
Copyright (C) KISTI. All Rights Reserved.

22
Exhibit 1020
IPR2024-00900, USPN 8,934,359
20f 13



=& 09-34-05-05 gH5A18 5] =] 0905 Vol. 34 No. 5

G-PON TC A% w53t WA 25 GEM ZH 4
3= 79
s8R W, FHA B QA

Implementation of a High Speed GEM Frame Synchronization
Circuit in the G-PON TC Sublayer Payload

Hae Chung* Lifelong Member, Youngjin Kwon* Associate Member
2 o

GEM A9 & GPON Acdoli] 7 ALt slolel ok ol olcish FRYSIE Fgalck o
ool HEC =& sdel Wes wseln 54 GEM Zelsl 5718 §49 4o Agech &4 Fo
GEM 414l 571% gelsleldl ol 1% 5 @ ahlx) ZAUEE a7lsolo} ek dheh £Alsl
o] S8 HAxshel] A 24e) ErlnEe] Bas & okt GEM st HFe] 27k5 o
I} beike W A ZeAY £AE Fobl Siske] AR olsle] ¥ eiols] 48 AU o1
TR G sivle) AR Ben] QoI TAe)H BAle] BEAQ BR FEE AR HFA0E A
R WAL FPOAT £3 TR ASV|E o183} RFae

o

Key Words : G-PON; FTTH; GEM Frame; Synchronization; HEC.
ABSTRACT

The GEM frame is used a mean to deliver the variable length user data and consists of the header and the
payload in the G-PON system. The HEC field of header protects contents of the header and is used to maintain
GEM frame synchronization at the same time. When an LCDG (Loss of GEM Channel Delineation) occurs
while receiving frames, the receiver have to discard corrupted frames until acquiring the synchronization again.
Accordingly, high-speed synchronization method is required to minimize the frame loss. In this paper, we suggest
not only a main state machine but a sub-state machine to reduce the frame loss when undetectable errors
occurred in the GEM header. Also, we provide a more efficient and fast parallel structure to detect the starting

point of the header. Finally, the proposed method is implemented with the FPGA and verified by the logic
analyzer.
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