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Introduction
At RAN1#76 meeting, there is a working assumption that 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. And scheduling assignments use PUSCH structure for transmission.
There are two modes:
For mode 1, the location of the resources for transmission of the scheduling assignment and D2D data by the broadcasting UE comes from the eNodeB. 
For mode 2, a resource pool for scheduling assignment is pre-configured and/or semi statically allocated, UE on its own selects the resource for scheduling assignment to transmit its scheduling assignment.
Analysis for control information
Scheduling assignments are predefined, when under NW coverage, scheduling assignments are transmitted on resources that are configured by the eNB, and when outside NW coverage, scheduling assignments are transmitted on resources that are pre configured. Scheduling assignments are predefined and preconfigured by the eNB or static pre configured and/or semi statically allocated.
Scheduling assignment could be designed as shown in figure 1, which is separate with D2D data.

Figure 1 scheduling assignment and D2D data are separate
The scheduling assignment could also be piggybacked with data or indicated over DM RS, as shown in figure 2.


Figure 2 scheduling assignment is piggybacked with data or indicated over DM RS
The control information is similar as LTE DCI format 0 or DCI format 4:
1. Resource block assignment: for option1, if SA is by L1 signalling, it’s also similar with DCI format 0/4, if SA is at MAC level, then resource block assignment is not needed, because implicit resource allocation for transmission from an individual UE could be along with preconfigured parameters for transmission. If the scheduling assignment is piggybacked with data or indicated over DM RS, the resource block assignment is also implicated indicated.
2. Modulation and coding scheme and redundancy version: since now D2D communication is for broadcast without any feedback, although the channel condition between different transmit UEs and receive UEs are different, it is difficult to decide which MCS level is used. So MCS indicator bits may not be needed. If CC is adopted as HARQ, redundancy version is not needed.
3. New data indicator: this field is needed to inform whether current transmission is a repetition of data or new. The receivers can combine the same data according to NDI field. When scheduling assignment and D2D data are separate, 1 bit is enough for NDI. If the scheduling assignment is piggybacked with data or indicated over DM RS, DM RS could be used to indicate whether the data is new or not.
4. TPC command for scheduled PUSCH: for the broadcast mechanism, the transmit UEs do not know to which UEs they would send, different form 1:1 communication, this field may not be needed.
5. Cyclic shift for DM RS and OCC index: this field is related to the MIMO function, since no close loop physical layer feedback is used for broadcast communication, so control information used for MIMO function are not needed.
6. Downlink Assignment index: since HARQ is not very required in D2D broadcast communication, this field may not be needed.
7. CSI request: since CQI is not required, this field is not needed.
8. SRS request: this field is precluded by current agreement in RAN1.
9. (CRC+RNTI) mode 2: since communication is used for broadcast communication, it is not necessary for receive UEs to know which UEs are transmitting the scheduling assignment and data, for example, if preconfigured transmission bandwidth of the scheduling assignment is 1 PRB, the receive UE could blindly receive all PRBs to get the scheduling assignment and then get the broadcast data.
Conclusion
Based on this proposal, our observations are summarized as below:
Observation1: For content of control information, resource indication field is needed, if SA is at MAC level, all the resource allocation is configured or implicitly indicated to receive UEs, and if SA is by L1 signalling, the design method is similar as resource allocation of LTE system. And when scheduling assignment is piggybacked on PUSCH and indicated by DM RS, the resource indication is also implicitly indicated.
Observation 2: The fields related to MIMO, CQI and HARQ feedback are not needed.
Observation3: the new data indicator is required to indicate whether the data is new or not, 1 bit is enough or DM RS could be used to indicate NDI.
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