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Larger CTC block sizes for OFDMA
John Benko, Marie-Helene Hamon

France Telecom Research & Development

Motivation
The concatenation/fragmentation scheme for CTC blocks is currently limited to a maximum of 60 byte data blocks.
 Fragmenting large packets into many small blocks yield sub-optimal performance.  The performance is affected
adversely in two ways.  First, performance gain from FEC codes decreases with smaller block sizes.  Second, fewer
(larger sized) blocks will have a better chance of successful transmission than more (smaller sized) blocks.

A new concatenation rule for CTC blocks is proposed here.   The new rule increases the sizes of the fragmented
blocks in the OFDMA channel.  In order to avoid backward compatibility issues with the concatenation defined in
802.16d, this proposal will suggest an extended (optional) scheme that will supplement the old block sizes and
subchannelization.

With the current standard, the only way to see the performance gains with higher block sized CTCs is to use the
optional H-ARQ mode.  Optimized code performance (by increasing block size) should not be limited to H-ARQ,
especially when it is straightforward to implement.  Assuming a decoder is available to handle 600 byte data
packets (max block size of H-ARQ), the added complexity to the original CTC implementation is negligible, when
increasing the number of possible block-sizes.  To implement this only requires the additional storage of the new
P0, P1, P2, P3 parameters.  This will ensure maximum performance gain with the larger block sizes.  In addition to
the new large block sizes, a modification to the concatenation rules is also proposed.

Proposed Solution

In this proposal the maximum block size, which was previously only 60 information bytes in non H-ARQ mode,
will be increased to a maximum of 240 information bytes.  This corresponds to an increase in subchannel slots
used in QPSK from 10 to up to 40, and in 64QAM from 3 up to 12.  Outer interleaver parameters for the new
block sizes are also defined in Table 327a. 

Performance

In order for packets to be received correctly, all block fragments must be received without error.  A direct result of
increasing the block sizes is a decrease in the number of fragmented blocks needed to be sent.  Due to the
concatenation scheme, the error rate performance of a burst is dependent on the number of FEC blocks and the size
of each block.  The concatenation ensures the minimum length of the last two FEC blocks to be at least half of the
maximum FEC block length.  This results in the concatenation of a large packet into a number of max FEC block
sizes plus 2 blocks of FEC size at least _ of the max FEC block length.

Below two examples are given:

QPSK, Rate = _,   576 byte and 1500 byte MTU packets, yielding 96 and 250 sub-channels respectively.
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In the case of a 1500 byte MTU packet, the proposed scheme will reduce the number of transmitted block from 26
to 7.  This will result in a significant increase in PER

Suggestion:  To add Tables 322a, 323a, and 324a (increasing number of blocks), to Section 8.4.9.2.3.1, and Table
327a to Section 8.4.9.2.3.4.2 with the following text. 

1. MAC Modifications

This section will include the necessary modifications in the MAC to signal the CTC block extension mode.

2. Section 8.4.9.2.3.1

<ADDED TEXT>  A new concatenation scheme of the CTC blocks is defined to allow frame sizes up to 240
bytes.  The rules to be used with the new concatenation scheme are defined fully in Tables 322a and 323a.  Table
324a specifies optimized interleaver parameters for frame sizes (unencoded blocks) between 6-240 bytes.  This is
used for OFDMA subchannelization with QPSK, 16-QAM and 64-QAM.

Table 322a – Subchannel concatenation rule for CTC

Number of Subchannels Subchannels concatenated

n = j   AND

n mod 7  0

1 block of n slots

n<=j AND

n mod 7 = 0 

1 block of 4n/7 slots

1 block of 3n/7 slots

Concatenatio
n Scheme

J
(QPSK, R=1/2)

# Blocks
576 bytes

Coded
Blocks(bytes) 576

byte data packet

# Blocks
1500 byte

Coded Blocks (bytes)
1500 byte data packet

Current 10 10 8*120, 2*96 26 24*120, 2*60
Proposed 40 3 1*480, 1*348, 1*324 7 5*480, 2*300
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n > j I    f( n mod j = 0 )

k blocks of j slots

else

(k-1) blocks of j slots

1 block of L      b1      slots

1 block of L      b2      slots

Where:

L      b1      = ceil((m+j)/2)  

L      b2      = floor((m+j)/2)

If (L      b1      mod 7= 0) or (L      b2      mod 7= 0)

L      b1      = L      b1      + 1; L      b2      = L      b2      – 1;  

Table 323a – Encoding subchannel concatenation for different rates in CTC

Modulation and
rate   

j   

QPSK 1/2 j =     40

QPSK 3/4 j =     26

QAM16 1/2 j =     20

QAM16 3/4 j =     13

QAM64 1/2 j =     13

QAM64 2/3 j =     10

QAM64 3/4 j =     8

QAM64 5/6 j =     8

Table 324a – CTC channel coding for additional OFDMA Block Sizes
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3. Section 8.4.9.2.3.4.2  Subblock interleaving

<ADDED TEXT>  Table 327a (along with Table 327) gives subblock interleaver parameters for the new CTC sub-
channelization defined by Tables 322a, 323a, 324a. 

Table 327a – Parameters for subblock interleavers

Subblock Interleaver
Parameters

Subblock Interleaver
ParametersBlock size

(bits) NE P
N

m J

Block size
(bits) NE P

N
m

3 3

4 3

4 3

5 3

5 3

6 3

6 2

6 3

6 3

6 3

6 4

7 2

7 3

7 3

7 3

7 3

7 3

7 3

7 4

7 4

7 4

8 2

8 2


