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Abstract

The next-generation High Definition Power Line Communication (HD-PLC) specification was selected as one of the baseline
technologies of the Power Line Communication (PLC) standard in IEEE P1901 committee in December 2008. 32 PAM (Pulse
Amplitude Modulation) for high speed and Low Density Parity Check (LDPC) code for robust communication are adopted as new Physical
Layer (PHY) specification. In addition, sub-frame concatenation function for high-efficiency transmission and dynamic key update function

for security enhancement are added as new Media Access Control (MAC) specifications. In addition to new PHY/MAC
specifications, the control method called Inter System Protocol (ISP) used for coexistence between Wavelet OFDM (Orthogonal
Frequency Division Multiplexing) PLC and FFT (Fast Fourier Transform) OFDM PLC is also added.

In this paper, the summary of each specification is described and the communication performance of the next-generation HD-PLC

is evaluated with a test model based on it.
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Fig. 1 Basic concept of baseline technology
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Fig. 2 General block diagram of transmitter side
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Table 1 Main specifications of HD-PLC

00 0OHD-PLC 0 0 HD-PLC
Carrier space [kHZ] 61.035 156 25 61.035 156 25
Symbol Length v s] 8.192 8.192
PAM Modulation (per carrier) | 2, 4, 8, 16, 32 (optional) 2,4,8 16

20 28
Frequency Range [MHz] ) 20 28
00 20 50 (optional)
) . 260
Maximum PHY Rate [Mbit/s] ) 210
480 (optional)

Forward Error Correction

(Encoder only)

Reed-Solomon (RS)0
Convolutional Code (CC)(]
RS +CC and LDPC-CC
(optional)

Reed-Solomon (RS) O
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and RS +CC
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Fig. 3 Bit error rate characteristic of each FEC (with 32PAM)
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Fig. 6 Subframe structure
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Fig. 9 Example of coexistence method with ISP
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Fig. 10 Communication performance with test model and existing model
(packet length : 1514 Byte)
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Table 3 Communication performance when using different packet lengths

ooo ooo ooooQ
0y | UDP(1514Byte) [Mbits] 97.3 97.3
0o | UDP(s12Byte) [Mbits] 89.2 59.8
UDP (64 Byte)  [Mbit/s] 254 3.29
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