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1. Introduction
In RAN #60 meeting, the study on LTE Device to Device Proximity Services was discussed, and the highest priority for D2D communication was agreed as follows[1]:
· Focus on broadcast D2D communication for the public safety use case, on the understanding that that basic groupcast and relay functionality (for network-UE relay case) is supported by broadcast D2D communication

· If possible, consider optimisations to enhance efficiency of the relay operation. 

· Note that impact to existing operator services and resources is included in the evaluations.
In this contribution, views on the resource occupation mechanism for broadcast D2D communication are shared.
2. Discussion
For public safety use cases, the D2D communication can be operated in scenarios including within network coverage, out of network coverage and partial network coverage [2]. In all these scenarios, the synchronized D2D communication will be beneficial in terms of resource efficiency, UE power consumption and UE detection complexity. In case of within network coverage, eNB can provide synchronization reference and resource management function for all D2D UEs.  In case of out of network coverage, a D2D UE can act as a local cluster head which at least provides the synchronization reference for UE within its D2D communication cluster. Whether the resource management functionality is provided or not depends on the capability of the cluster head. 
In general, two options of resource allocation method can be considered depending on whether the cluster head is capable of scheduling resource for D2D transmission: 
· Option 1: Cluster head assistant manner
By this manner, cluster head can control the resource assignment for all D2D communication links. The interference management and resource efficiency for D2D communication can be improved by the control from cluster head. When the cluster head is a UE, extra hardware complexity will be introduced to support resource scheduling functionality. 
· Option 2: Contention based manner
By this manner, Tx UE can occupy the resource by contention. Cluster head only provides synchronization reference and potential simple configuration information, e.g. . The simple configuration information can also be predefined. In this option, cluster head doesn’t require extra hardware complexity, and each D2D UE should be capable of being a cluster head.  
For broadcast communication, it is naturally a one-to-many communication. The interference coordination, link adaptation and HARQ operation for one specific D2D UE will be meaningless. For cluster head assistant manner, the interference coordination and link adaptation operation will mainly depend on the interference environment measured or received at cluster head. For contention based manner, the interference coordination and link adaptation operation for broadcast communication will mainly depend on interference environment at Tx UE.
2.1. Cluster head assistant manner
The communication procedure can be defined in following steps, as shown in Figure 1:
· Step 1: Tx UE sends the REQ message to cluster head UE.
Tx UE can send REQ message in contention based manner, where the REQ resource pool information is broadcasted by the cluster head. Alternatively, Tx UE can also send the REQ message on the dedicated REQ resource configured by its cluster head. The REQ message shall include the buffer status of D2D communication to aid the resource assignment in cluster head.

· Step 2: Cluster head UE assigns the resource for the corresponding D2D communication.
Cluster head can schedule the D2D communication based on all the received the REQ messages, and assign the adapted resource with the consideration of interference environment within its cluster, and then indicate the grant information to Tx UE. 
· Step 3: Tx UE transmits the control information and data in the assigned resource

Tx UE monitors the transmission grant which is sent by cluster head, and then transmits control information and data in the assigned resource. The control information can include resource indicator information and modulation and coding scheme information for data transmission, which are used to indicate the Rx UE to detect and demodulate data.
· Step 4: Rx UE receives the control information and data

The Rx UE monitors the control information, and detects the data corresponding to the control indication.

If the D2D broadcast communication is originated by cluster head, it needs only to carry out the Step 3 and Step 4 in the above procedure. 

If cluster head needs broadcast the data from other UE, above four steps shall be employed firstly to transfer the transmitting data from UE to cluster head, and then the broadcast procedure via cluster head can be the same as Step 3 and Step 4. 
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Figure 1: Cluster head assistant manner
By this manner, the cluster head controls resource assignment for all the D2D communications within the cluster, and then the centralized resource management and interference management mechanism can be implemented, which will reduce the complexity of interference coordination and improve the resource efficiency. 
2.2. Contention based manner
The communication procedure can be defined in following steps, as shown in Figure 2:

· Step 1: Tx UE transmits the control information and data in a clean channel.
The channel configuration information is predefined or broadcasted by cluster head. When a Tx UE wants to transmit data, it needs to employ collision avoidance mechanism to occupy the channel, e.g., slot-based CSMA/CA mechanism [3][4]. And then Tx UE transmits the control information and data in the corresponding channel.
· Step 2: Rx UE receives the control information and data 

The Rx UE monitors the control information, and detects the data according to the control indication.
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Figure 2: Contention based manner
The resource occupation is determined by Tx UE self, and hence centralized control gain cannot be obtained. However, with the consideration of system robustness, when the cluster head UE with resource scheduling capability does not exist or is removed from the system, the contention based resource occupation mechanism can still maintain the D2D communication at the cost of resource efficiency.
3. Conclusion 

In this contribution, two resource occupation mechanisms for D2D communication are discussed: cluster head assistant manner and contention based manner. By cluster head assistant manner, centralized control gain could be obtained. By contention based manner, system robustness could be improved when the cluster head UE with resource scheduling capability does not exist or is removed from the system.  Therefore, we propose that:
Proposal: Both cluster head assistant manner and contention based manner shall be studied in D2D communication.
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