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Change Requests
Update data rate tables in D1

Table 1: Data rates for PHY I
	
	Modulation
	Line coding
	Optical rate
	FEC
	Data rate

	PHY I
	OOK
	Manchester
	200 kHz
	(15, 3) RS + ¼ CC
	5 kbps

	
	
	
	
	(15, 7) RS + ¼ CC
	11.67 kbps

	
	
	
	
	(15, 11) RS + 1/3 CC
	24.44 kbps

	
	
	
	
	(15, 11) RS + 2/3 CC
	48.89 kbps

	
	
	
	
	(15, 11) RS
	73.3 kbps

	
	
	
	
	1
	100 kbps

	
	VPM
	4B6B
	400 kHz
	(15, 2) RS
	35.56 kbps

	
	
	
	
	(15, 4) RS
	71.11 kbps

	
	
	
	
	(15, 7) RS
	124.4 kbps

	
	
	
	
	1
	266.6 kbps


Table 2: Data rates for PHY II
	
	Modulation
	Line coding
	Optical rate
	FEC
	Data rate

	PHY II
	VPM
	4B6B
	3.75 MHz
	(64, 32) RS
	1.25 Mbps

	
	
	
	
	(160, 128) RS
	2 Mbps

	
	
	
	7.5 MHz
	(64, 32) RS
	2.5 Mbps

	
	
	
	
	(160, 128) RS
	4 Mbps

	
	
	
	
	1
	5 Mbps

	
	OOK
	8B10B
	15 MHz
	(64, 32) RS
	6 Mbps

	
	
	
	
	(160, 128) RS
	9.6 Mbps

	
	
	
	30 MHz
	(64, 32) RS
	12 Mbps

	
	
	
	
	(160, 128) RS
	19.2 Mbps

	
	
	
	60 MHz
	(64, 32) RS
	24 Mbps

	
	
	
	
	(160, 128) RS
	38.4 Mbps

	
	
	
	120 MHz
	(64, 32) RS
	48 Mbps

	
	
	
	
	(160, 128) RS
	76.8 Mbps

	
	
	
	
	1
	96 Mbps


Update channel coding section in D1
6.6.3.4 Channel coding

6.6.3.4.1 Channel coding for PHY I
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For PHY I, concatenated coding is used with a combination of convolutional outer code and a RS inner code. GF(16) RS codes are used for PHY I. The GF(16) generated by the polynomial : x4+x+1. The generators for the (n, k) RS codes is given by the following narrow sense generators in Table 3
Table 3 : Narrowsense generator polynomials
	(n, k) RS
	g(x)

	(15, 11)
	x4+α13x3+α6x2+α3x+α10

	(15, 7)
	x8+α14x7+α2x6+α4x5+α2x4+α13x3+α5x2+α11x1+α6

	(15, 4)
	x11+α9x10+α8x9+α4x8+α9x7+α13x6+α4x5+α12x4+α4x3+α5x2+α3x+α6

	(15, 3)
	x12+α8x11+α14x10+α8x9+α3x8+α0x7+α2x6+α13x5+α14x4+α2x3+α6x2+α13x+α3

	(15, 2)
	x13+α3x12+α8x11+α9x10+α2x9+α4x8+α14x7+α6x6+α10x5+ α7x4+ α13x3+ α11x2+ α5x+α


where, α is a primitive element in GF(16). Note: The narrow-sense generator polynomial is (x-α) (x-α2)…(x-αn-k) 

The Reed Solomon code proposed is a systematic RS code. The Reed-Solomon code may be shorted for the last block if it does not meet the block size requirements. No zero padding is required for the RS code. A shortened RS code is used for packet sizes not matching codeword boundaries via the following operation to minimize padding overhead: 

"Start by (n, k) RS code, one can get an (n-s, k-s) shortened RS code as follows:

a. Pad the k-s symbols with s zero symbols.

b. Encode using (n, k) RS encoder. 

c. Delete the padded zeros (don't transmit them).

d. At the decoder, add the zeros, then decode.”

The convolutional encoder for the rate ¼ code is used with the following parameters: 

Rate 1/4 ; k=7 ; g0 = 1358 ; g1 = 1358 ; g3 = 1478 ; g4 = 1638
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Figure 2 Rate 1/4 convolutional encoder

The convolutional encoder for the rate 1/3 code is used with the following parameters: 

Rate 1/3 ; k=7 ; g0 = 1338 ; g1 = 1458 ; g2 = 1758
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Figure 3 Rate 1/3 convolutional code

The convolutional encoder for the rate 1/2 code is used with the following parameters: 

Rate 1/2 ; k=7 ; g0 = 1338 ; g1 = 1718
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Figure 4 Rate 1/2 convolutional code

The rate 2/3 code is obtained by puncturing the rate ½ code as shown below 
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Figure 5 Puncturing to obtain rate 2/3 convolutional code from rate 1/2 code

A block interleaver is used as an interleaver between the convolutional code and RS code. The interleaver is of a fixed height n but has a flexible depth D, dependent on the packet size to optimize to eliminate padding overhead.
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Figure 6 Interleaver for PHY I

The following parameters are used to describe the interleaver: 

n : RS codeword length. 

k : number of information data symbols in a RS codeword. 

q : Number of elements in the Galois field : GF(q) 

Lpacket: Input packet size in bytes 

Spacket  : number of symbols at the input of the RS encoder 

S : number of symbols from the output of the shortened RS encoder. 
Sblock : The size of the interleaver used 

D : the interleaving depth. 

i : ordered indices take the values 0, 1, …, Sblock-1. 

l(i) : interleaved indices. 

p : number of zero symbols 

t : ordered indices take the values 0, 1, …, p. 

z(t): locations of the bits to be punctured at the output of the interleaver before transmission 

The interleaver and the locations to be punctured are described by the following equations: [image: image8.wmf]
[image: image9.wmf]
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The length of the packet is communicated to the receiver in the header so that the receiver can adaptively adjust the interleaver based on the packet sizes. When the data rates corresponding to the robust transmissions using the concatenated codes are used, the header shall also be interleaved according to the above procedure.  Since the length of the header is fixed, the receiver can deinterleave the header without explicit transmission of the header length. 

6.9.2.3.2 Channel coding for PHY II

A Reed-Solomon code is proposed operating on GF(256) for PHY II to correct errors and increase robustness of the system. The Reed-Solomon code may be shorted for the last block if it does not meet the block size requirements as specified for PHY I. No zero padding is required for the RS code. 

The Reed Solomon code proposed is a systematic RS code. The Reed-Solomon code is defined over GF(256) with a primitive polynomial x8+x4+x3+x2+1. The generator for the (160, 128) RS code and the (64, 32) RS code is given by

      g(x) = x32+α11x31+α8x30+α109x29+α194x28+α254x27+α173x26+α11x25+α75x24+α218x23+α148x23+α149x21+α44x20+α0x19+α137x18+α104x17+α43x16+α137x15+α203x14+α99x13+α176x12+a59x11+α91x10+α194x9+α84x8+α53x7+α248x6+α107x5+α80x4+α28x3+α215x2+α251x+α18 
      where, α is a primitive element in GF(256) .

6.9.2.3.3 Channel coding for alternate CSK PHY

The rate ½ FEC for the alternate CSK PHY is obtained from the RS (64, 32) code as defined in PHY II. 

Figure � SEQ Figure \* ARABIC �1� Concatenated channel coding modes for PHY I
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