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1
Introduction
In this contribution, we present a design framework for control for D2D Broadcast that is much simplified from traditional WAN control framework.  We argue that minimal control is needed for D2D broadcast  especially given the agreement made in RAN1 #74 [1] that precludes having feedback at the physical layer. In particular, we argue that control channels that carry UE specific resource allocation (e.g. PRBs used for transmission), and many UE specific transmission/reception parameters (e.g. MCS, HARQ RV etc.) are not needed. 

We note that the following observations were made in RAN1 #74bis [2]:
	Observations for further discussion at RAN1#75:
Control signalling contents on D2D link may include (depending on the scenario):

· resource allocation (within any available resources for D2D communication)

· MCS indication

· other items FFS

D2D resource configuration signalling is also needed…


We argue that none of the identified control signaling is essential for D2D Broadcast. 
This contribution is structured as follows -- in Section 2, we propose a simplified control framework for D2D Broadcast and compare with the traditional WAN framework. In Section 3, we analyze each of the elements of traditional WAN control flow and identify how they can be done in the simplified framework. Simulation results for both link and system level for a scheme that follows the proposed control framework are provided in companion contributions [3] [4].  
2  
Discussion 
At a high level, control for communication can be characterized as:

Common Control for all UEs

· Control for synchronization

· Control for system-wide resources
UE Specific Control 
· Control information for resources for transmission from an individual UE
· Control information for determining transmission and reception parameters


In this contribution, we discuss if there is any need for UE specific Control; and hence if there is any need to define separate physical channels to carry information pertaining to UE specific control. 
In particular, the simplified architecture proposed is shown in Figure 1 below.
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Figure 1 Control architecture for WAN vs. D2D
The key simplifications from the WAN control flow are obtained by implicit resource allocation for transmission from an individual UE along with preconfigured parameters for transmission.  This obviates the need for control resources, and channel pertaining to resource allocation (e.g. PCFICH and parts of DCI carried PDCCH for traditional LTE WAN).  An example for this is given in [5] where preconfigured transmission bandwidth of 1 PRBS, but a transmitter selects which PRB to use which is determined by a receiver UE by blindly receiving on all the PRBs.

We note that control for synchronization is needed. However, system-wide resource allocation could be pre-configured or explicitly signalled.  
Proposal 1: a simplified control framework for D2D broadcast as shown in Figure 1. 
3  
Analysis for control information
In this section, we look at the information carried in LTE WAN for resource allocation and transmission parameters for LTE UL transmissions.  We argue that much of this information is not essential for D2D broadcast communication. 
In LTE, information regarding control resource allocation is carried in PCFICH which is not needed for D2D broadcast. 

For LTE UL transmission, resource allocation and transmission parameters are carried in PDCCH using DCI format 0/4 for uplink.  Here, we analyse the elements of the information carried and argue that most of the information is not essential for D2D broadcast. This is done in the table below. 

Table 1 Analysis of Control Elements of DCI Format 0/4 for UL Scheduling Grant to D2D

	Field
	Proposal for D2D
	Note

	Resource information
	Not needed -- pre-configured or implicit
	Receiver monitors preconfigured /implicitly determined resources 

	MCS/RV
	Not needed  – pre-configured 
	E.g. for Chase Combining it is  not needed

	NDI
	Needed – propose to use DMRS
	

	DMRS offset
	Not needed – pre-configured or implicit
	

	Precoding information
	Not needed 
	Current focus on single TX antenna

	CSI request
	Not needed
	Precluded by RAN1 agreement

	SRS request
	Not needed
	Precluded by RAN1 agreement

	Uplink Index/DAI
	Not needed
	

	PUSCH power control
	Not needed
	Unclear how (and why) to do power control without physical layer feedback

	0/1A differentiation
	Not needed
	

	Padding
	Not needed
	

	Identity
	Not needed  -- implicit
	Could also be carried as part of data


Based on this, we identify new data indicator as the only essential control information, and make the following proposal to reuse existing reference signals to carry this one bit information:

Proposal 2: new data indicator is signalled using DM-RS.
4 
Conclusion

In this contribution, we made a proposal for simplified control for D2D broadcast based on analyzing the control elements in the current LTE WAN, and identifying what aspects are essential for D2D broadcast communication.  We argue for a much simpler control for D2D broadcast, and in particular make the following two proposals:
Proposal 1: a simplified control framework for D2D broadcast as shown in Figure 1.

Proposal 2: new data indicator is signalled using DM-RS.
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