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1 Recommended modifications 
The following modifications are proposed as a resolution/response to comment  #680.  Suggested text to be modified or added is highlighted for clarity.
8.5.2 Subcarrier allocation method 

A sub-channel which is a set of 28 contiguous sub-carriers (24 data and 4 pilot) is a basic unit to define the subcarrier permutation in both downstream and upstream directions. There are 60 sub-channels per symbol. 

Sub-carrier interleaving shall use the block interleaving algorithm
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, described in this section and illustrated by Figure X. The interleaving algorithm, L(k) is implemented by an iterative  turbo-based structure using an interleaving unit I(k,k1).  It generates dedicated interleaving patterns resulting from the selection of three integer parameters {p,q,j}, where (j) is the iteration, and p and q two integer parameters. The iterative structure allows the generation of desired interleaving patterns in a scalable way,. L(k) depends on the selection of {p,q,j} to generate the interleaving pattern 
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For the first iteration, k1=k.The expression of the interleaving algorithm is:
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For the next iterations, k1=
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, the expression is:
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 L(k)  provides  the position index of the input sequence X located at the k-th position index in the output sequence Y:. the k-th sub-carrier index after the interleaving process corresponds to the L(k)-th sub-carrier position index in the input sequence (Y(k)=X(L(k))).   The Figure xx below shows an example interleaving for the downlink, section 8.5.2.1 (pilots not included).
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Figure xx:  Example interleavering for the downlink channel
The following parameters fully describe the interleaving:

K, the number of interleaved sub-carriers, ie interleaving block size, p, the interleaving partitioning size (integer multiplicative factor of K), q, an integer parameter, and j, the iteration number. 
I(k,k1) is  built on a combination of two algebraic functions L0,p and L1,p,q, characterized by two inputs and one output implementing modulo operations. Regarding a given current iteration j, inputs of the function L0,p are fed with the  input index position k and the feedback of the previous iteration j-1 of the algorithm,
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, while function L1,p,q is fed with k and the output of the function L0,p associated with the current iteration j.

For the first iteration, j=1, L0,p,L1,p,q, and L(k) are expressed, as follow: 
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(1)

For the next iterations j, we have:
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Figure x : The interleaving structure L(k)
8.5.2.1 Downstream Sub-carrier allocation

In the downstream, the interleaving is performed upon blocks of 1440 data sub-carriers (24x60). The interleaving spreading is optimized for s values ranged from 1, …. 23 and between sub-channels where s is the spacing between subcarriers spacings between subcarriers at position i and i+s in the output sequence (where spacing, s=1, …. 23,24, 48, etc). The interleaving spreading is given by 
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The sub-carrier allocation in the downstream is performed using the following procedure: 

1) All possible null sub-carriers are first allocated;

2) The pilot sub-carriers are then allocated using a spacing of 1 every 7 sub-carriers;  

3) The remaining sub-carriers shall be allocated sequentially following the interleaving pattern L(k), as described in section 8.5.2, with interleaving parameters {K,p,q,j} as defined in Table 253 below. 

Figure xxx shows an example allocation for the first OFDMA symbol in a burst, where P is a Pilot tone, and L(x), represents the location of the tone before permutation:
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Figure xxx: Example allocation for first OFDMA symbol in a burst
Table 253:  Interleaving parameters for the downstream sub-carrier mapping allocation

	Interleaving

depth 
	Interleaving

parameters
	Interleaving spreading L(s)
(informative)

	K
	P
	q
	j
	s=1
	s=2
	s=4
	s=24
	s=48

	1440
	40
	2
	2
	559
	322
	644
	456
	528


8.5.2.2 Upstream Sub-carrier allocation

In the upstream, two subchannels are reserved for Ranging/BW requests, etc, or data bursts. When these sub-channels are not used for control signaling, they can be used for data (pilots here are allocated as is shown in Figure 143, logically and then mapped to the appropriate tone index # shown in Table 254 using the offsets (-19, -11, +11, +19) cycled every four successive frames and starting at the beginning of each superframe, or as specified by the Permutation base UCD channel IE as indicated in Table 57). The permutation is then performed upon For the remaining 58 subchannels, the permutation is performed with size K=1624 sub-carriers (58x28, pilots are included). The interleaving spreading is optimized for s values (where s is the spacing between 2 sub-carriers before interleaving) ranging from 1, …., 28 and between sub-channels. These pilots are initially interspersed logically, before interleaving, among the data-tones of the 58 sub-channels as depicted in Figure 143.  The sub-carrier allocation is performed using the following procedure:

 1)  All possible null sub-carriers are first allocated.

 2)  The sub-carriers of the 2 sub-channels used for "Ranging/BW requests" are allocated using the tone index # given in Table 254 below and applying the offsets (-19, -11, +11, +19) cycled every four successive frames and starting at the beginning of each superframe, or applying the offset specified by the Permutation base UCD channel IE as indicated in Table 57 for the current frame.

3)
The remaining 1624 sub-carrier indices are filled sequentially using the output of the interleaving pattern L(k), as described in section 8.5.2, with interleaving parameters {K,p,q,j} defined in the Table 255 below.  If an index is already occupied by a ranging or DC sub-carrier, it should be skipped over and the following index should be used.  Figure xy shows an example allocation for an offset of -19, where PR is a Ranging/BW Pilot tone , R is a Ranging/BW data tone, and L(x) represents the location of the tone before permutation:
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Figure xy: Example allocation for uplink (with an offset of -19)
8.6.3 Bit interleaving

The same interleaver L(k), used for sub-carrier interleaving, shall be used to interleave encoded bits at the output of the encoder. The interleaving algorithm 
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 (detailed in the sub-carrier allocation section) is described by the block size K and three integer parameters {p,q,j}. The algorithm depends on the interleaving pattern of the previous iteration (j-1), the bit position index (k), and two integer parameters (p,q). p is the interleaving partition size, which is a multiple of the interleaving block size K. The interleaving pattern for the iteration (j) is given by:


[image: image15.wmf](j)(j1)

p,qp,q

K

K

I(k)KpkqpkpI(k)

-

éù

éù

=-++××--×

ëû

ëû


For the iteration j=1, L(k) is expressed by : 
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Table 268 provides nine unique sets of interleaving parameters {p,q,j} for binary interleaving sizes K. For simplicity, the parameter q is set to "2" for all binary interleaving.  Table 268 also provides informative information about the interleaving spreading (L(s), see section 8.5.2.1)) for different values of s (the spacing between bits after interleaving, L(s) provides the distance between input bits x(k) separated in the output sequence by s-1 positions (Y(k+s)=X((L(k+s))).
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