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1 Introduction
This contribution provides details on the remaining design aspects of the D2D data channel based on the recent RAN1 agreements.

2 Data channel design

2.1 Number of PRBs

Narrow band transmission increases the communication range. However, such a narrowband transmission may imply usage of multiple subframes to convey data to the receivers (e.g., due to VoIP latency requirements). Assuming a fixed number of D2D subframes, spanning data transmission over multiple subframes may impose multiplexing of some UEs in a subframe. Multiplexing may lead to an in-band emission issue for some receivers. In addition, because of the half-duplex issue, hopping may be needed (multiple transmissions of a single message to enable UEs sharing the same subframe to receive messages from each other in other subframes). In Mode 1, the network may be able to reduce the in-band emission issue e.g., by multiplexing close by UEs. In Mode 2, the in-band emission may become more problematic.

For TBS of 328 bits (VoIP), assuming QPSK, 24 CRC bits, code rate ½~2/3, and 11 symbols in each subframe are available for data from the 14 SC-OFDM symbols, then 3 RBs required. As a trade-off between advantages and disadvantages of narrow-band transmissions, and to simplify the design (considering there is no feedback), we suggest D2D broadcast transmissions use a fixed number of RBs (e.g., 3 RBs).

Proposal 1: D2D broadcast transmissions use a fixed number of RBs (e.g., 3 RBs).
2.2 Number of symbols 

In order to keep the structure as common as possible with PUSCH, 2 symbols are used for DMRS. One symbol is used for gap for in-coverage transmission [1]. The remaining symbols can be used for D2D data communications. Figure 1shows a DMRS and gap locations for normal CP case. 10 symbols, 120 REs are available for data communication.
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Figure 1: DMRS and gap locations
Proposal 2: Except 2 symbols used for DMRS and one symbol for the gap, the remaining symbols are used for D2D data communications.
2.3 Pilots
The PUSCH DMRS structure can be reused for D2D, and the same antenna port used for DMRS should be used for D2D. There are cell and UE specific parameters for DMRS cyclic time shift in UL to address inter and intra cell interference on UL DMRS, respectively. The cyclic time shift information for D2D DMRS can be conveyed to the receivers by SA (can be implicit, e.g., using CRC coloring or based on the location of SA or explicit deriving from the ID). In Mode 1, the network may be able to schedule D2D UEs such that interference on DMRS is reduced. However, for Mode 2, cyclic shift on DMRS can be more useful. 

Proposal 3: PUSCH DMRS structure is reused for D2D. The DMRS cyclic shift can be signaled by SA.
2.4 Scrambling

In RAN1 76bis, it is agreed that D2D data communication channel transmissions are scrambled by the ID in the SA. Based on the agreement, the ID is less than 16 bits and the working assumption is to consider 8 bits. This ID can be a D2D-ID common amongst UEs in a broadcast group. Since there is not that many broadcast groups, a short ID seems sufficient (e.g. N=8). As described in [2], this ID can be used for data scrambling. For mode 2, a temporary transmit ID of the UE can also be used in addition to the D2D-ID to facilitate combining in case of collisions.

 Proposal 4: The data is scrambled by the common D2D-ID in a broadcast group. 
2.5 Power level

In RAN1 76bis, it is agreed that eNodeB or Rel-10 relay controls transmission power of data using (E)PDCCH. The transmitting UE then transmits with the corresponding power. One reason for power control is to reduce the impact on cellular. For such a purpose, power control can be open loop with a (E)PDCCH command to enable/disable the open loop power control as described in [3]. Such a command may be valid for multiple D2D subframes.
Proposal 5: To reduce the impact on cellular, an open loop power control with a PDCCH/EPDCCH command to enable/disable the power control should be used. 
3 Conclusions

Our view on how to design the D2D data channel is summarized in part in the following proposals:
Proposal 1: D2D broadcast transmissions use a fixed number of RBs (e.g., 3 RBs).

Proposal 2: Except 2 symbols used for DMRS and one symbol for the gap, the remaining symbols are used for D2D data communications.

Proposal 3: PUSCH DMRS structure is reused for D2D. The DMRS cyclic shift can be signaled by SA.
Proposal 4: The data is scrambled by the common D2D-ID in a broadcast group.
Proposal 5: To reduce the impact on cellular, an open loop power control with a PDCCH/EPDCCH command to enable/disable the power control should be used. 
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