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Bit swapping and burst mapping for EGPRS2 downlink 
1 Introduction

In EGPRS bit swapping is used to put header and USF bits on strong bit positions for 8PSK modulated blocks. It has also been proposed to use bit swapping for the headers of RED HOT to ensure a robust header and good IR performance. Currently it is proposed not to swap the USF bits for RED HOT since antipodal coding of the USF symbols, see ‎[1], for RED HOT A and B is taken as a working assumption.
The paper proposes bit swapping and burst mapping for RED HOT and is identical to the one presented at the 2nd Ad Hoc for RED HOT and HUGE.
2 Burst mapping

The proposed burst mapping of RED HOT will place the stealing flags on strong bit positions right before the training sequence. The USF bits will be placed on full symbols following the training sequence to enable antipodal USF coding, ‎[1], and common USF multiplexing, ‎[2].
In Figure 1 the burst mapping for data, header, stealing flags and USF is shown for the different modulations of RED HOT A.


Figure 1. Burst mapping of 16QAM (top) and 32QAM (bottom) for normal symbol rate (RED HOT A).

NOTE: The size of the header and data part is dependent on the header type.

In Figure 2 the burst mapping for data, header, stealing flags and USF is shown for the different modulations of RED HOT B.


Figure 2. Burst mapping of QPSK (top) 16QAM (middle) and 32QAM (bottom) for higher symbol rate (RED HOT B).

NOTE: The size of the header and data part is dependent on the header type.

For the burst mapping of 32QAM at higher symbol rate the stealing flags are 3 bits / burst. The proposal is to place the bits at both strong and medium strong bit positions in the symbol closest to the training sequence.

3 Bit swapping

Bit swapping places the weak header bits from the burst mapping on strong bit positions. When possible, the header bits are swapped block wise as shown in Figure 3.


[image: image1]
Figure 3. Block swapping of bits
NOTE: Bit swapping of PAN has not been considered in the following. However, if bit swapping is to be applied also to PAN, it will be defined separately.

In ‎Annex A the bit swapper is illustrated. Different shades of red are used to show how the swap is applied.

3.1 Defintions

Below is the bit swappers are defined. For detailed figures of the bit swapping, see ‎Annex A.
3.1.1 DAS-8 and DAS-9
After mapping, the following bits are swapped:
For B = 0,1,2,3,

Swap e(B,184+k) with e(B,210+k) for k=0, 1, 4, 5, 8, 9, 12, 13, 16, 17, 20, 21.
Swap e(B,256+k) with e(B,246+k) for k=0, 1, 4, 5, 8, 9.

3.1.2 DAS-10

After mapping, the following bits are swapped:
For B = 0,1,2,3,

Swap e(B,240+k) with e(B,266+k) for k=0, 3, 5, 8, 10, 13, 15, 18, 20, 23.

Swap e(B,225+k) with e(B,267+k) for k=0, 5, 10.
Swap e(B,233+k) with e(B,282+k) for k=0, 5.

Swap e(B,315+k) with e(B,306+k) for k=0, 3, 5, 8.

Swap e(B,328) with e(B,312), Swap e(B,325) with e(B,307)

3.1.3 DAS-11 and DAS-12
After mapping, the following bits are swapped:
For B = 0,1,2,3,

Swap e(B,230+k) with e(B,261+k) for k=0, 3, 5, 8, 10, 13, 15, 18, 20, 23, 25, 28.

Swap e(B,215+k) with e(B,262+k) for k=0, 5, 10.

Swap e(B,218+k) with e(B,277+k) for k=0, 5, 10.

Swap e(B,315+k) with e(B,306+k) for k=0, 3, 5, 8.

Swap e(B,325) with e(B,312), Swap e(B,328) with e(B,307).
3.1.4 DBS-7 and DBS-8

After mapping, the following bits are swapped:
For B = 0,1,2,3,

Swap e(B,224+k) with e(B,250+k) for k=0, 4, 8, 12, 16, 20, 24.

Swap e(B,221+k) with e(B,251+k) for k=0, 4, 8, 12, 16, 20, 24.

Swap e(B,304+k) with e(B,294+k) for k=0, 1, 4, 5, 8.

3.1.5 DBS-9

After mapping, the following bits are swapped:
For B = 0,1,2,3,

Swap e(B,216+k) with e(B,246+k) for k=0, 1, 4, 5, 8, 9, 12, 13, 16, 17, 20, 21, 24, 25, 28, 29.

Swap e(B,308+k) with e(B,294+k) for k=0, 1, 4, 5, 8, 9.

3.1.6 DBS-10

After mapping, the following bits are swapped:
For B = 0,1,2,3,

Swap e(B,285+k) with e(B,316+k) for k=0, 5, 10, 15, 20, 25.

Swap e(B,278+k) with e(B,314+k) for k=0, 5, 10, 15, 20, 25, 30.

Swap e(B,270+k) with e(B,317+k) for k=0, 5,10.

Swap e(B,268+k) with e(B,332+k) for k=0, 5.

Swap e(B,380+k) with e(B,366+k) for k=0, 5, 10.

Swap e(B,378+k) with e(B,369+k) for k=0, 5.

Swap e(B,388+k) with e(B,367+k) for k=0, 5.

Swap e(B,395) with e(B,377)

3.1.7 DBS-11 and DBS-12
After mapping, the following bits are swapped:
For B = 0,1,2,3,

Swap e(B,275+k) with e(B,311+k) for k=0, 3, 5, 8, 10, 13, 15, 18, 20, 23, 25, 28, 30, 33.

Swap e(B,260+k) with e(B,312+k) for k=0, 5, 10.

Swap e(B,263+k) with e(B,327+k) for k=0, 5, 10.

Swap e(B,380+k) with e(B,366+k) for k=0, 3, 5, 8, 10, 13.

Swap e(B,395+k) with e(B,372+k) for k=0, 5.

Swap e(B,398) with e(B,367)
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Annex A Bit swapper definitions

 
Figure 4. Bit swapper for DAS-8, DAS-9.


Figure 5. Bit swapper DAS-10.


Figure 6. Bit swapper DAS-11 and DAS-12.



Figure 7. Bit swapper DBS-7 and DBS-8.


Figure 8. Bit swapper DBS-9.


Figure 9. Bit swapper DBS-10.


Figure 10. Bit swapper DBS-11 and DBS-12.
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