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An Alternative to Bit Swapping of 32QAM-based MCSs
1. Introduction

Bit swapping and burst mapping for RED HOT and HUGE were proposed in [1,2] to ensure robustness of header bits and good IR performance. In principle header bits assigned to Low-reliable bit (L) positions are exchanged with data bits assigned to High-reliable bit (H) positions. 
In this contribution, we suggest an alternative to the bit swapping in References [1] and [2], by excluding header bit assigned to Medium-reliable bit (M) positions from bit swapping of 32QAM-based modulation and coding schemes (MCSs). 
This contribution was presented at Teleconference#9 [3]. 

2. Bit Swapping for 32QAM-based MCSs 

32QAM is now used in UBS-10/11/12, DAS-10/11/12 and DBS-10/11/12 MCSs. A suggested bit swapping below is only applicable to these 32QAM-based MCSs.
2.1   Suggested Bits Swapping Definition

As known, the bit-reliability pattern for 32QAM used in EGPRS2 MCSs is defined as [ H L M H L ]. In this contribution, we suggest that for the purpose of header bit swapping, Medium-reliable bit (M) position be treated as high-reliable bit (H) position. Therefore, in burst mapping of UBS-10/11/12, DAS-10/11/12 and DBS-10/11/12, header bits assigned to M positions can be excluded from bit swapping procedures, just like a stealing flag bit assigned in a M position in the symbol closest to training sequence code [1,2], where the stealing flags are three bits per burst. By adopting the suggested method, it leads to the following advantages:
1. Efficient memory use: memory can be efficiently used thanks to a reduction of the number of bits in header bit swapping procedures. 

2. Robust protection of data bits: MCSs using 32QAM have relatively high data code rates where data code rates are greater than 0.7 except for DAS-10, while header code rates are relatively low which are in the range of 0.33 ~ 0.38. Hence, it is of benefit to data bits in fact that H positions, avoided from bit-swapping, can be used for robust protection of data bits from the probability of bit error. However, it is also plausible that the suggested method may affect header decoding performance albeit it conjectures that there is no or a little impact to header decoding failure.
2.2   An Example of the Suggested Bit Swapping: UBS-10 and DBS-10
For UBS-10, bit swapping was defined in Reference [1] as 

[image: image1]
By applying the suggested bit swapping, it can be cast as 


[image: image2]
For DBS-10, bit swapping was defined in Reference [2] as 

[image: image3] 

By applying the suggested bit swapping, it can be cast as 


[image: image4]
A pictorial diagram describing the suggested bit swapping method for UBS-10 and DBS-10 is depicted in Figures 1 and 2, respectively.
In a similar way, other 32QAM-based MCSs can easily be redefined by applying the suggested bit swapping method.

3. Conclusion

We suggested an alternative to bit swapping method for 32QAM-based MCSs, which was defined in References [1] and [2]. This alternative possesses two advantages: efficient memory use and robust protection of data bits. It is suggested that the method be adopted as a bit swapping method for UBS-10/11/12, DAS-10/11/12 and DBS-10/11/12 MCSs. A corresponding CR is provided [4].
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Figure 1. Bit swapping of UBS-10 (Top: before bit swapping, Middle: after bit swapping [1], Bottom: after bit swapping suggested)
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Figure 2. Bit swapping of DBS-10 (Top: before bit swapping, Middle: after bit swapping [2], Bottom: after bit swapping suggested)

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,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.





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








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)








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. 
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