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1. Introduction
For LTE scrambling, we propose using Gold sequences based on UL long scrambling sequence generation method of UTRAN [1].
2. Proposal
Contributions [2][3] propose that scrambling should be done using m-sequences, based on degree 25 and 50 polynomials, respectively.

We advocate using Gold sequences. Gold sequences can be obtained through modulo-2 addition of two m-sequences, in the specific case of UTRAN UL generated by 25-th order polynomials, as illustrated in the following figure:


[image: image1.wmf] 

Scrambling 

code

 

MSB

 

LSB

 


The generator polynomials are

· D25+D3+1 for the top register, generating the sequence x(i)

· D25+D3+D2+D+1 for the bottom register, generating the sequence y(i)

Quantifying the system benefit from choosing one or another scrambling sequence is not a straightforward task. At the same time, all m-sequences generated with the same polynomial (but differing by initialization) are cyclic shifts of the same base sequence. Thus, we cannot completely exclude the possibility that two scrambling sequence segments, differing by the initial state, will be identical over some time-frequency resource in two interfering transmissions, because their phase difference matches the offset between resource allocations.

By using Gold sequences we are guaranteed 225 sequences that are not cyclic shifts of each other [4, chapter 21, pp. 1802-1803] and [5. p. 196], if the above device is initialized as follows:
· Fill one register with a fixed pattern containing at least one 1, e.g. x(0)=1, and x(1)=…=x(22)=x(23)=x(24)=0.
· Fill the other register with a different pattern to obtain different scrambling sequence segments. For example:

· DL: initialize y(i) with the L1 Cell ID, possibly also the SFN and subframe number.
· UL: initialize y(i) with the MAC ID, possibly also the SFN and subframe number.
For this reason, we propose the above UTRAN UL Gold codes for LTE scrambling.
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