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ABSTRACT

The G-PON is an efficient solution to implement the FTTH and have GEM frame to accomodate various
protocols like Ethernet frames, IP packets, and TDM signals. Above all, the Ethernet is one of the most widely
used 2nd layer protocol in the campus, the subscriber access, and the carrier service. So G-PON system has to
provide an Ethernet interface with top priority. In this paper, we implement a gigabit Ethernet adapter based on
Ethernet over GEM in the ITU-T G.984.3 to accommodate Ethernet protocol in the G-PON TC chip. The
adapter maps each Ethernet frame to a single or multiple GEM frames and has several functions including
generation of the GEM header, encapsulation of frames and the SAR. In particular, the adapter have converter
(LUT) MAC address to port-ID which is a key to identify logical connections though it is not defined in
specification but important. We implement the adapter with a FPGA and verify the functions of segmentation

and reassembling, MAC address learning, and throughput with the logic analyzer and the Ethernet analyzer.
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