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1
Introduction
This contribution investigates how to initialize scrambling sequence generator for the data channel.
2
Scrambling sequence generation
Following agreements regarding scrambling were made in RAN1 #76bis meeting [1]:
Agreements:
· D2D data communication channel transmissions are scrambled by the ID in the SA
For the ID in the SA, following agreement was made in RAN1 #76bis meeting [1]:

Agreement
· The SA includes an ID of N bits (N<=16, working assumption N=8) with at least the following purpose:

· to enable the UE to reduce the probability of decoding of data packets the UE is not interested in

· FFS what the ID is derived from
In this section, we address design details for the scrambling of the data. The basic principle is to reuse as much of the existing function of PUSCH scrambling sequence generation as possible. Current initialization function for PUSCH scrambling sequence generator is defined as following equation.
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where
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corresponds to the RNTI associated with the PUSCH transmission,
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for the number of code words, and
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indicates a sub-frame number within a radio frame.

According to RAN1 agreements mentioned above, the ID in the SA, e.g.
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would be used for initializing the data scrambling sequence generation. It is expected that one code word is supported in D2D communication. Therefore, the parameter 
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can be simply fixed to 0. Since D2D communication should be supported even for out-of-coverage scenarios, it is not possible to use cell ID, 
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 for scrambling initialization.
Scrambling of D2D data can be used for two possible ways. One is to randomize interference among different D2D destinations and the other is to randomize interference between D2D data and other cellular physical channels. Here, 
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 can provide the interference randomization among different D2D destinations. 
To randomize interference between D2D and cellular physical channels, RAN1 already made an agreement and working assumption to use a fixed value of 510 for discovery message scrambling and SA scrambling, respectively [2]. The value of 510 was chosen because it is not a used cell ID value in current LTE system. The same agreement can be made for data scrambling.
The sub-frame number can be also used for the scrambling function of D2D data, discovery message, and SA.
Proposal 1:
· The existing functions for PUSCH scrambling are re-used for data as much as possible, but essential modifications may be required for the scrambling sequence initialization.
Proposal 2:
· Parameter to provide interference randomization between D2D data and cellular physical channels is required in addition to ID in SA.
3
Conclusion

Based on the discussion in this contribution, we propose following.
Proposal 1:
· The existing functions for PUSCH scrambling are re-used for data as much as possible, but essential modifications may be required for the scrambling sequence initialization.
Proposal 2:
· Parameter to provide interference randomization between D2D data and cellular physical channels is required in addition to ID in SA.
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