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1 Introduction

At the RAN1#76 meeting, following working assumption and discussions were made.

Working assumption:
· Blind D2D data communication transport block retransmissions are supported.

Study further until RAN1#76bis which of the following items of control signalling are needed for D2D data communication, including how these relate to the means for a receiving UE to identify which D2D data transmissions can be combined.
· NDI
· Tx UE ID 
· Explicit RV indicator
· MCS indication
· Others are not precluded

In this contribution, we address control issues regarding blind D2D data communication transport block retransmissions.

2 Control signalling

2.1 Required control signalling

By definition, broadcasting is the one-to-all communication. Therefore, there are  links per broadcasting. Since every link experiences different channel, it is not reasonable to apply MCS in broadcasting. 

In order to support D2D transport block retransmission, at least the following control signals are necessary:
· NDI
· RV indicator
· Tx UE ID




2.2 Control signalling method

Signalling method of NDI and RV indicator 

NDI and RV can be signaled by using DMRS embedded in physical D2D broadcasting channel (PD2DBCH). The main purpose of DMRS is for channel estimation. But in this case, DMRS can include signalling for D2D transport block retransmission control.

Following is the procedure for NDI and RV signalling by using DMRS:
· Define multiple orthogonal sequences for DMRS.
· Map each sequence to individual signalling (i.e., Sequence to NDI, Sequence to RV).
· Tx UE side:
· Tx UE transmits transport block and appropriate sequence for DMRS depending on its transmission version.
· Rx UE side:
· Rx UE knows sequence number by non-coherent detection of DMRS.
· Rx UE knows the transmission version (NDI or RV number) of this received transport block.
· Rx UE estimates channel by using DMRS.
· Rx UE decodes transport block and combines it with other versions according to the detected RV number.

Signalling method of Tx UE ID 

Tx UE ID is necessary for Rx UEs to identify which D2D data transmissions can be combined. Unlike the NDI or RV number, the size of the Tx UE ID is too big to be conveyed by DMRS. Therefore, we need explicit Tx UE ID indication. Now, we have to decide whether to use two different transport blocks for Tx UE ID and D2D data or not.

Figure 1 shows PD2DBCH structure with two different transport blocks, while Figure 2 with one transport block.



Figure 1: PD2DBCH structure with two transport blocks.



Figure 2: PD2DBCH structure with one transport block.

If there is any reason for Rx UE not to decode D2D data depending on the decoding result of Tx UE ID, two transport block approach may contribute to power consumption reduction. However, dealing with the broadcasting, we have to decode D2D data whatever the decoding result of Tx UE ID might be. Therefore, it is reasonable for Tx UE ID and D2D data multiplexed into one transport block as in Figure 2.

· Proposal 1: NDI and RV can be signaled by using DMRS embedded in physical D2D broadcasting channel (PD2DBCH).
· Proposal 1a: Define multiple orthogonal sequences for DMRS and map each sequence to individual signalling for D2D transport block retransmission control (i.e., Sequence to NDI, Sequence to RV).
· Proposal 2: Tx UE ID and D2D data should be multiplexed into one transport block.

3 Conclusions

In this contribution, the control signalling for blind D2D data communication transport block retransmissions is discussed. According to the analysis, following proposals can be obtained.

· Proposal 1: NDI and RV can be signaled by using DMRS embedded in physical D2D broadcasting channel (PD2DBCH).
· Proposal 1a: Define multiple orthogonal sequences for DMRS and map each sequence to individual signalling for D2D transport block retransmission control (i.e., Sequence to NDI, Sequence to RV).
· Proposal 2: Tx UE ID and D2D data should be multiplexed into one transport block.
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