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1. Introduction
At RAN1#76 meeting,  control signalling for D2D broadcast communication was discussed, and the following conclusions were drawn [1]. 
· A means (explicit or implicit) is needed for a receiving UE to identify which D2D data transmissions can be combined. 
· Study further until RAN1#76bis how to implement the means for a receiving UE to identify which D2D data transmissions can be combined
And blind data retransmission and scheduling assignment were agreed as a working assumption. 
· Blind D2D data communication transport block retransmissions are supported
· For D2D broadcast communication, scheduling assignments that at least indicate the location of the resource(s) for reception of the associated physical channel that carries D2D data are transmitted by the broadcasting UE

· The indication of resource(s) for reception may be implicit and/or explicit based on scheduling assignment resource or content

· Scheduling assignments use PUSCH structure for transmission

· Details of PUSCH structure including DMRS and RE mapping are FFS

· At least the following are not precluded from further study: Scheduling assignments piggybacked with data, or indicated over DMRS

The following aspects of control signalling were left for further study. 
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 analyse the necessity of each above signalling item and provide our view on the ways to implement them. 
2. Discussion
Control signalling is essential for the correct reception of D2D transmission.  As D2D transmission is agreed to be implemented in a broadcast manner, not all cellular control signalling is necessary and new signalling may be needed. In the following, we examine the signalling listed above one by one.    
· Resource allocation
According to the working assumptions mentioned above, the broadcasting UE may need to indicate via the scheduling assignment the resource(s) for reception of the associated physical channel that carries D2D data. The indication of data resource(s) could be implicitly or explicitly acquired by the receiving UEs based on the scheduling assignment. As the broadcasting UE may have to broadcast its resource allocation to its potential receivers first, the piggybacked method could not be used. 

The resource allocation information indicates the exact time and frequency resources for the initial D2D transmission and retransmissions. The information may be periodically broadcasted to guarantee that all potential receivers have a chance to receive the resource allocation which is essential for data communication.  
The detailed resource allocation indication for distributed RRM is discussed in our companion contribution [2]. 
· Tx UE ID

Tx UE ID is assumed to be used for a receiver to check whether a broadcasting data is targeted towards it. If the Tx UE ID is not within its transmitter list, it could ignore the data communication. The indication of the Tx UE ID could be realized at higher layer or physical layer. If it is implemented at higher layer, higher-layer packet head or signalling will be required. If L1 identity is introduced similarly to RNTI for cellular transmission, the allocation and management of this kind of ID should be specified by standard, which incurs a large-scale specification effort.  Actually, RAN2 has made an agreement that a MAC header comprising a L2 target ID can be used to filter out unwanted packets [3]. Hence, based on the above analysis, there is no need to introduce an extra Tx UE ID. 
The Tx UE ID is not needed to assist with identification of which transmissions can be combined, since the transmission resources for retransmissions can be obtained  from the scheduling assignment. 
· NDI 
It has been concluded that the receiving UE has to identify which D2D data transmissions can be combined. That is, the receiving UE should be able to distinguish new packets from those packets transmitted before. Therefore, an explicit new data indicator (NDI) to differentiate new transmission and retransmission is needed.  The NDI for D2D could be regarded as a counterpart of cellular transmission which is carried by PDCCH/EPDCCH. In a similar way, the D2D NDI could be included in the scheduling assignment along with the resource allocation information. However, as discussed above, the scheduling assignment may be periodically broadcasted, which is not suitable for indicating new data in a timely way. Alternatively, the NDI can be embedded into the data transmission by the broadcasting UE. A lower modulation order and repetition coding could be applied to the NDI to ensure correct reception. This is much like the UCI transmission piggybacked by PUSCH. The parameters for NDI transmission can be pre-configured for out of coverage scenario, and can be configured by the eNB for in coverage. 
· RV indicator
For chase combining HARQ, the RV indication is not required. But it is essential for incremental redundancy (IR) HARQ for soft combining. For cellular communication, significant gains can be observed by IR. For D2D retransmission, instead of explicitly introducing an RV indicator, the RV could be implicitly derived based on some kind of predefined rules. For example, non-adaptive synchronous re-transmission could be applied for D2D, with each retransmission occurring at predefined time instances until a (predefined) maximum number of retransmissions is reached. The initial transmission would be indicated by the NDI as discussed above.  
· MCS indication
Since it is assumed that there is no L1 feedback for D2D broadcast communication in Rel-12, it is difficult to select an appropriate MCS or to perform link adaptation. Therefore for simplicity in Rel-12 a fixed robust MCS should be used, and no MCS signalling is needed. The introduction of MCS selection could be an enhancement that could be introduced for unicast D2D transmission if such were to be specified in a later release. 

3. Conclusions

In this contribution, we analysed the need for each type of control signalling for D2D data transmission. In summary, we make the following proposals: 
Proposal 1: The explicit control signalling for D2D data transmission comprises
· Resource allocation
· NDI

Other signalling such as to indicate Tx UE ID, RV and MCS are not needed. 
The RV for IR can be identified by a specified rule relative to the initial transmission identified by the NDI.
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