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1. FEC for multi-regional FSK (MR-FSK)
Forward error correction is optional for the 4g MR-FSK PHY. Depending on the value of the SFD pattern, as described in Table z.1, forward error correction shall be employed on the PHR and PSDU as a single block of data.

Table z.1: The SFD bit pattern and MR-FSK coding option
	SFD Pattern
	PHR 
	PSDU
	Comments

	Value 1 (TBD)
	Uncoded
	Uncoded
	· Mandatory mode.

	Value 2 (TBD)
	Coded
	Coded
	· Optional mode.

· PHR and PSDU coded as a single block of data


Two types of forward error correction may be applied: a recursive systematic convolutional (RSC) coding or a non-recursive non-systematic convolutional (NRNSC) coding. The use of RSC or NRNSC coding shall be controlled by the PIB attribute phyFSKFECScheme as described in <Insert reference to sub-clause describing the PIB attributes >. 
Interleaving of code-bits can be employed in conjunction with the either RSC or NRNSC coding in order to improve robustness against burst errors and to break correlation of consecutive bits. The use of interleaver is controlled by the PIB attribute phyFSKFECInterleaving, as described in <Insert reference to sub-clause describing the PIB attributes >. No interleaving shall be employed if FEC is not used.
The PIB attribute value indicating the use of the non-systematic or systematic convolution coding as well as the use of interleaving may be exchanged between devices or may be implemented in the devices in advance if the PIB is not exchange between devices. 
When SFD pattern has a value of <Value 2 / TBD>, forward error correction shall be employed on the PHR and PSDU bits, applying either a ½ rate systematic or non-systematic convolution coding with constraint length K = 4 and using the generator polynomials shown in Equation (x.1) and Equation (x.2).
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The RSC encoder is shown in Figure y.1. 
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Figure y.1: The recursive systematic convolutional (RSC) encoder

The NRNSC encoder is shown in Figure y.2.
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Figure y.2: The non-recursive non-systematic convolutional (NRNSC) encoder

For an input sequence of bits {b0, b1, b2… bj…}, j = 0, 1, 2…L-1, the output sequence of code-bits shall be generated according to Equation (x.3):
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(x.3)
, where 
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(x.4)
L is the size in bits of data block to be coded and is obtained by summing bit-length of PHR and PSDU, with CRC included in the PSDU.

Prior to encoding, the (PSDU+PHR) data block shall be extended by appending a termination sequence of bits (so-called tail bits) as shown in Figure y.3, in order to return the encoder to the zero state.  

Figure y.3: (PHR+PSDU) data block extension prior to convolutional coding.
The value of tail bits are coding scheme dependent and shall be set as shown in Table z.1. 
 Table Z.1: Tail bit pattern for the RSC and NRNSC encoder
	Memory state
(S0-S2)
	Tails bits

	
	RSC
(T0 T1 T2 T3)
	NRNSC
(T0 T1 T2)

	000
	000
	000

	100
	100
	000

	010
	110
	000

	110
	010
	000

	001
	111
	000

	101
	011
	000

	011
	001
	000

	111
	101
	000


2. Code-bit interleaving
When interleaving is enabled, the output sequence of the encoder, generated according to Equation (x.3), shall be passed to the interleaver as follows: The first sample, i.e.,
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Figure y.4: Interleaver
When interleaving is enabled, it is necessary to fill up the last interleaver buffer so that a full interleaver block can be transmitted. Here, prior to encoding, the (PHR+PSDU) data bits shall be expended by appending one of the bit terminations described in Figure y.5a and Figure y.5b, as a function of the (PHR + PSDU) length in octets, M.

Figure y.5a: (PHR+PSDU) extension prior to encoding, when interleaving is enabled; (PHR + PSDU) length, M, in octets is odd (i.e., M = 2k+1, k=0, 1, 2 …).

Figure y.5b: (PHR+PSDU) extension prior to encoding, when interleaving is enabled; (PHR + PSDU) length, M, in octets is even (i.e., M = 2k, k = 0, 1, 2 …).
6.4.2 PIB Attributes
Insert the following text in Table 31 (PHY PIB attributes), Sub-clause 6.4.2:
	Attribute
	Identifier
	Type
	Range
	Description

	phyFSKFECScheme
	
	Integer
	0 = NRNSC coding

1 = RSC coding
	 

	phyFSKFECInterleaving
	
	Integer
	0 = Disabled

1 = Enabled
	


PHR





START





Tail bits





( = 4








( = 4





M = 8





M = 8





PHR








Tail bits





PSDU





PSDU





START





WRITE





READ





Stuffing bits�01011


























Stuffing bits:�01011 00001011





PHR





Tail bits





PSDU








Submission
Page 1
Hiroshi Harada and Harman Van Wyk

_1330245144.unknown

_1330334250.unknown

_1330339456.unknown

_1330338621.unknown

_1330245157.unknown

_1330274267.unknown

_1329672938.vsd
Z-1


Z-1


Z-1


Input bit bi


u0


u1


Tail bit inserter


Ti


s0


s1


s2



