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Introduction
This contribution discusses remaining issues for the design of D2D data communication physical channel. First we provide a transport block processing with a discussion on rate matching and interleaving. Then we investigate how to initialize scrambling sequence for the data channel.
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Data channel design
Following working assumptions regarding the Physical D2D Data Communication Channel (PD2DCCH) made in RAN1 #74bis meeting [1]:
· PUSCH structure is reused for D2D data communication physical channel, including:

· 24 bit CRC is inserted

· Turbo coding is used

· Rate matching is used for bit size matching and possibly for generating multiple transmissions.

· Scrambling is to be used for interference randomization.

· PUSCH DMRS is transmitted

· Possible additional RS is FFS

· Possible modifications to interleaver FFS

· CP length FFS
· Detailed RE mapping FFS

· Guard period details FFS
CP length was clarified by the following working assumption made during RAN1#76 meeting [2]:
· Both extended CP length (512Ts) and normal CP length (144 Ts) are supported in the specifications for D2D communication and discovery
· FFS: details of how to set the CP length
In this section, we address some of remaining design details for the PD2DCCH. The basic principle is to reuse as much of the existing PUSCH design and functionality as possible. Details on guard period and CP length would be discussed in the separate contributions [3] and [4].
Rate Matching
Existing PUSCH rate matching procedure for PUSCH should be reused.

Proposal 1:
· The existing rate matching procedure for PUSCH can be reused for PD2DCCH.
Interleaver
It is preferable to reuse the existing PUSCH interleaver.

Proposal 2: 

· The existing PUSCH interleaver can be reused for PD2DCCH.
Scrambling and DM RS
The existing function for PUSCH scrambling can be re-used for PD2DCCH. However, it should be taken into account that D2D communication should be supported even for partial coverage and out-of-coverage scenarios. Therefore it is not possible to use the current cell ID based scrambling initialization. Instead other available ID, if any, can be used for the scrambling sequence initialization.

If D2DSS sequences provide information on synchronization source ID, the straightforward approach will be to use synchronization source ID for scrambling sequence initialization. It is similar to the current cell ID based PUSCH scrambling. However we have not decided how to transmit source ID to the receiving UEs and it is not guaranteed that same synchronization source ID is shared by all UEs. 
Another possible approach is to use a group ID or resource pool ID shared among UEs within a communication group or resource pool respectively. This approach does not depend on synchronization procedure. Considering public safety use case, group ID based scrambling might be more realistic approach since communication should be supported for each communication group, e.g. firemen group, policemen group, etc. This group ID may be pre-configured for each communication group. 
For DMRS generation function for PD2DCCH, the existing function for PUSCH DMRS generation can be re-used as much as possible. The similar approaches mentioned above can also be applied to DMRS generation as well. In addition, DMRS structure can be modified by adding more SC-FDMA symbols (more than 2 SC-FDMA symbols for DMRS in a subframe) at least for the initial transmission if scheduling assignment is indicated by DMRS.
Proposal 3: 

· The existing functions for PUSCH scrambling and DMRS generation are re-used for PD2DCCH as much as possible, but essential modifications may be required for the scrambling sequence initialization.
Proposal 4: 

· Group ID should be supported to initialize scrambling sequence for D2D data channel if no signalling mechanism for transmitter ID or synchronization source ID is introduced.
Proposal 5: 

· Modified DMRS using more SC-FDMA symbols should be considered at least for initial transmission
4
Conclusion

Based on the discussion in this contribution, we propose following.
Proposal 1: 

· The existing rate matching procedure for PUSCH is reused for PD2DCCH.
Proposal 2: 

· The existing PUSCH interleaver is reused for PD2DCCH.

Proposal 3: 

· The existing functions for PUSCH scrambling and DMRS generation are re-used for PD2DCCH as much as possible, but essential modifications may be required for the scrambling sequence initialization
Proposal 4: 

· Group ID should be supported to initialize scrambling sequence for D2D data channel if no signalling mechanism for transmitter ID or synchronization source ID is introduced.
Proposal 5: 

· Modified DMRS using more SC-FDMA symbols should be considered at least for initial transmission
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