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1
Introduction
This contribution investigates how to initialize scrambling sequence generator for the data channel. Then we provide discussions on DM RS sequence generation 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 data and cellular physical channels, we can consider unused values of cell ID for scrambling D2D data. Current 9 bit cell ID can indicate 512 values. However, only 504 values out of them are used for cell IDs and remaining 8 values are not used in current LTE system. If any of these 8 values (504~511) is used for D2D data scrambling, then we could have interference randomization effect between D2D and cellular.
The sub-frame number can be also used for D2D data scrambling function. In case of D2D, we need to further study how the sub-frame number can be shared over D2D UEs. The sub-frame number within a D2DSS period or a SA resource pool period may need to be considered.
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
DM RS sequence generation
In this section, we address design details for the DM RS sequence generation of the data. The basic principle is to reuse as much of the existing function of PUSCH DM RS sequence generation as possible.

The similar approaches mentioned in previous section can also be applied to DM RS generation of D2D data as well. For example,
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can be used for DM RS sequence generation instead of cell ID. In addition, DM RS structure can be modified by adding more SC-FDMA symbols (more than 2 SC-FDMA symbols for DM RS in a sub-frame) at least for the initial transmission if scheduling assignment is indicated by DM RS. Details on this DM RS structure would be discussed in the separate contribution [2].
4
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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