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6.2.8
Interleaving

The interleaving type (block rectangular, block diagonal) and interleaving depth are configured by higher layers. The input bit sequence to the interleaving is denoted by 
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 where Nradio is the total number of bits that are available in a radio packet. Interleaved bits are noted i(B,jk) where B denotes the burst number and jk the position of the bit within the burst.

The interleaving for the nth radio packet is based on the following equations:

i(B,jk) = hk

for k = 0,1,2, …Nradio-1

n = 0,1,…,N,N+1,…
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for block diagonal interleaving: 
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for block rectangular interleaving:
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where: 

jk
is the position of the bit k within the burst B;

D 
is the interleaving depth in bursts;

J 
is the burst size in bits (J = Nradio / M);

M
is the size of the radio packet in bursts (M = 4 for full rate channels, M = 2 for half rate channels);

GCD(m,n) is the greatest common divisor of m and n.
On 8PSK channels, bit swapping for the coded bits of the TFCI is performed:

cpt = 0









-- counter of the swapped bits
for k = 0,1,2,3,…,NCTFCI  - 1

if 
[image: image13.wmf]0

3

mod

)

1

(

=

+

k

j






-- the coded bit is to be mapped on a weak bit of the 8PSK symbol

cpt = cpt + 1






-- increment the counter of swapped bits

if 
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Swap bit hk with bit hk+80
else

Swap bit hk with bit 
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end if

end if

The value of Nradio is specified in subclause 6.2.7. On GMSK channels J = 116, whereas on 8PSK channels J = 348.

For diagonal interleaving over 40 ms (used on full rate channels), D = 8. The result of the interleaving is then a distribution of the reordered bits over 8 bursts, using the even numbered position of the first 4 bursts and the odd positions of the last 4 bursts. 

For diagonal interleaving over 40 ms (used on half rate channels), D = 4. The result of the interleaving is then a distribution of the reordered bits over 4 bursts, using the even numbered position of the first 2 bursts and the odd positions of the last 2 bursts. 

For diagonal interleaving over 60 ms (used on full rate channels), D = 12. The result of the interleaving is then a distribution of the reordered bits over 12 bursts, allocating one third of the bits to each of three consecutive radio packets.
For diagonal interleaving over 60 ms (used on half rate channels), D = 6. The result of the interleaving is then a distribution of the reordered bits over 6 bursts, allocating one third of the bits to each of three consecutive radio packets.
For block rectangular interleaving over 20 ms (used on full rate channels), D = 4. The result of the interleaving is the distribution of the reordered bits over 2D = 8 blocks as in the case of block diagonal interleaving over 8 bursts, and the first 4 blocks are combined with the last 4 blocks: block 0 is combined with block 4, block 1 is combined with block 5, block 2 is combined with block 6, block 3 is combined with block 7.
Block diagonal interleaving over 60 ms shall be used for 8PSK modulation only.
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