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Introduction:

A bit level scrambler is introduced after FEC doing and bit repetition to maximize the repetition coding gain in the presence of interference.

The scrambler/Randomizer   




The modulation symbols from each FEC block are multiplexed using a 
parallel to 
serial converter to obtain a stream of modulation data which will be 
mapped to the resources. The output bits from each FEC block are passed 
through a 
scrambler. 
The scrambler uses a cell specific scrambling sequence. 
The scrambled bits are mapped to modulation symbols. The outputs of the mod
ulators are multiplexed into a single stream of modulation symbols and are then 
mapped to the resource elements. 



Randomizing the encoded bits by a PRBS gives a protection against the 
lack of interference averaging, in situations where the desired and interfering 

symbols follow the same pattern. This bit-level scrambler works as follows: 


1.The FEC encoded bits are 'XOR' ed by a PRBS at the transmitter and modulated.


2. At the receiver, the LLR values going in to the Turbo encoder are inverted, iff the 
    PRBS value at that bit-location is 1. This is the equivalent reverse operation of 
    scrambling at the transmitter.


The performance gain of a randomizer, which uses a PRBS generated using the 
primitive polynomial X3 + X + 1 (This sequence 
has a periodicity of 7) is de
picted in figure 2.
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Figure 1: The transsmission chain  






SNR dB[image: image2.emf]

Figure 2:  The performance gain by using a randomizer, in the case of  rate 48/256 CTC, MMSE Rx. 


The merit of using a randomizer is evident when the desired signal and the 
interference follow exactly the same pattern. Figure 3 shows that, the randomizer 
effectively destroys the  underlying pattern and enables the interference averaging 
gain. 


Figure 3: Rate 48/256 CTC, MRC Rx. PRBS is generated by X11 +  X9 + 1. 
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