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1
Introduction
In the last #74bit meeting, RAN1 reached agreements for control signalling transmission on D2D link. 

For the transmission of control signalling, FFS between: 

· Separate physical channel for control signalling, e.g. similar to PUCCH

· Multiplex control signalling into data channel, e.g. similar to UCI piggybacking on PUSCH, or at MAC level, or via DMRS. 
· FFS whether there could be only control signalling in this case
· Whether any closed loop physical layer feedback is used, and if so, what (e.g. for support of HARQ, power control etc)

· Agreement: Baseline for the broadcast communication on which RAN plenary has tasked RAN1 to focus, is that no closed loop physical layer feedback is used; can be revisited if significant benefits of introducing some such feedback are shown. 
This contribution discusses the physical channel design for control signaling of D2D broadcast communication for out of network coverage scenario. First we provide some observations on necessary signaling needed in the control channel. Based on these observations, a preferred approach for D2D control signaling transmission is proposed. After that, we discuss the physical channel design for D2D broadcast communication.
2
Contents of Control signaling 
As there is no closed loop physical layer feedback envisioned for D2D broadcast communication, in general less control information is needed. The control signalling contents may include 
· MCS indication
· D2D resource configuration signalling
· MIMO (precoding information, MIMO mode, etc)
· retransmission information

Resource allocation

In RAN1#75 meeting, the following agreements were reached for resource allocation method on D2D link
· When transmitting UEs are out of network coverage, the resources used for D2D broadcast traffic are selected from a resource pool 

· The resource pool can be preconfigured, or semi-statically configured

· The details are FFS on how the resource is selected from the pool

· If the resource pool is semi-statically configured, the method of semi-statically configuring the resource pool is FFS

The resource pool may include a number of PRBs and span more than one subframes, For different use scenarios in public safety, a few user group may be defined, each corresponding to a resource pool. 
With the absence of physical layer feedback, HARQ retransmissions are non-adaptive, or essentially blind, e.g., time and frequency resources of the new transmission and retransmission would have fixed relations.
MCS indication
Since the channel conditions cannot be assumed the same for different links connected to the broadcasting UE, it is not worthwhile to indicate MCS dynamically in the physical control channel of D2D broadcast. Instead, different service groups may use different MCS as in general they have different QoS requirement.
Retransmit information
Retransmission is an effective way for improving the coverage which is very important to D2D broadcast communication. For simplicity consideration, repetition (or Chase combining) can be used during retransmission where only retransmission number would be indicated. By doing this, RV parameter indication would no longer be needed in D2D control channel. 
New data indicator tells whether it is a new transmission or retransmission. 
MIMO 
To ensure the reliable communication, the focus of D2D data transmission should be on single TX antenna, while MIMO technologies can be considered in D2D communication in future releases.
So we consider that the massage of table 1 is necessary context for control channel
Table 1 :So Summarize for control signaling for D2D broadcast:

	Signalling
	Information

	Retransmission number
	Used for the number of retransmission

	New data indicator
	Whether new transmission, retransmission, etc 

	Resource indication
	Time duration of a resource to be occupied 


Proposal 1: Control signaling for D2D broadcast communication should include at least retransmission number, new date indicator and resource allocation
3
Physical channels for D2D broadcast communication
Defining the physical channels for D2D communication for out of network coverage scenario as:
· PD2DDCH
Physical D2D data Channel

· PD2DCCH
Physical D2D Control Channel

The sub-frame structure of LTE uplink can be mostly reused, e.g., 14 symbols SC-FDMA symbols (including reference signals) in a subframe with normal cyclic prefix. It is noticed that one symbol may be reserved to accommodate the gap when a D2D UE switches from Rx to Tx, or vice versa. 
Proposal 2: terminologies regarding D2D communication channels
· PD2DDCH
Physical D2D data Channel
· PD2DCCH
Physical D2D Control Channel
The D2D control channel should carry all the information needed for the decoding of both new transmission and retransmission. So the retransmission would not need the control channel. Therefore, a separate physical control channel is preferred. However, control channel may be periodically transmitted even if it carries the same grant information. If the control channel is sent only at the beginning of a long period of broadcast transmission, due to the lack of ACK/NACK, the miss of single-chance transmission of control channel would result in the miss of entire broadcast message over the long period. 
Proposal 3: A separate physical control channel design is supported for D2D broadcast communication and physical control channels would be periodically transmitted
4 Conclusion

Based on the discussion in this contribution, we propose following.
Proposal:
· Control signaling for D2D broadcast communication should include at least retransmission number, new date indicator and resource allocation
· Terminologies regarding D2D communication channels
· PD2DDCH:
Physical D2D data Channel
· PD2DCCH:
Physical D2D Control Channel
· A separate physical control channel design is supported for D2D broadcast communication and physical control channels would be periodically transmitted
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