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Bit swapping and burst mapping for HUGE 
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 HUGE to ensure a robust header and good IR performance.
The paper proposes bit swapping and burst mapping for HUGE.

2 Burst mapping

The proposed burst mapping of HUGE will place the stealing flags on strong bit positions right after the training sequence.
NOTE: The mapping for 32QAM at higher symbol rate is modified compared to the latest 45.003 specification where not all stealing bits were placed on strong bit positions. Also there are some small changes to the burst mapping of header bits for some header types.
In Figure 1 the burst mapping for data, header and stealing flags is shown for 16QAM of HUGE A.


Figure 1. Burst mapping of 16QAM for normal symbol rate (HUGE 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 and stealing flags is shown for the different modulations of HUGE B.


Figure 2. Burst mapping of QPSK (top) 16QAM (middle) and 32QAM (bottom) for higher symbol rate (HUGE 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.
NOTE: Bit swappers for HUGE A (UAS-7—11) are already defined in 45.003.

3.1.1 UAS-7, UAS-8 and UAS-9
After this mapping the following bits are swapped:

For B = 0,1,2,3,

Swap e(B,200+k) with e(B,218+k) for k=0, 1, 4, 5, 8, 9, 12, 13, 34, 35, 38, 39, 42, 43, 46, 47, 50 and 51
3.1.2 UAS-10 and UAS-11
After this mapping the following bits are swapped:

For B = 0,1,2,3,
Swap e(B,192+k) with e(B,214+k) for k=0, 1, 4, 5, 8, 9, 12, 13, 16, 17, 42, 43, 46, 47, 50, 51, 54, 55, 58, 59, 62 and 63.
3.1.3 UBS-7 and UBS-8
After this mapping the following bits are swapped:

For B = 0,1,2,3,
Swap e(B,240+k) with e(B,258+k) for k=0, 1, 4, 5, 8, 9, 12, 13, 16, 17, 38, 39, 42, 43, 46, 47, 50, 51, 54 and 55.
3.1.4 UBS-9

After this mapping the following bits are swapped:

For B = 0,1,2,3,
Swap e(B,228+k) with e(B,254+k) for k=0, 1, 4, 5, 8, 9, 12, 13, 16, 17, 20 and 21.
Swap e(B,278+k) with e(B,300+k) for k=0, 1, 4, 5, 8, 9, 12, 13, 16, 17, 20 and 21.

3.1.5 UBS-10
After this mapping the following bits are swapped:

For B = 0,1,2,3,
Swap e(B,305+k) with e(B,326+k) for k=0, 3, 5, 8, 10, 13, 15 and 18.
Swap e(B,295+k) with e(B,327+k) for k=0 and 5
Swap e(B,298+k) with e(B,337+k) for k=0 and 5

Swap e(B,370+k) with e(B,346+k) for k=0, 3, 5, 8, 10, 13, 15, 18, 20 and 23.

Swap e(B,395+k) with e(B,362+k) for k=0 and 5.

Swap e(B,398+k) with e(B,352+k) for k=0 and 5.

3.1.6 UBS-11 and UBS-12
After this mapping the following bits are swapped:

For B = 0,1,2,3,
Swap e(B,295+k) with e(B,321+k) for k=0, 3, 5, 8, 10, 13, 15, 18, 20 and 23.

Swap e(B,280+k) with e(B,322+k) for k=0, 5 and 10.
Swap e(B,288+k) with e(B,337+k) for k=0 and 5.
Swap e(B,375+k) with e(B,346+k) for k=0, 3, 5, 8, 10, 13, 15, 18, 20, 23, 25 and 28.

Swap e(B,405+k) with e(B,362+k) for k=0 and 5.

Swap e(B,408+k) with e(B,352+k) for k=0 and 5.

Annex A Bit swapper definitions


Figure 4. Bit swapper UAS-7, UAS-8 and UAS-9.


Figure 5. Bit swapper UAS-10 and UAS-11.



Figure 6. Bit swapper UBS-7 and UBS-8.


Figure 7. Bit swapper UBS-9.


Figure 8. Bit swapper UBS-10.


Figure 9. Bit swapper UBS-11 and UBS-12.
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