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1.
Introduction
During RAN2 #83 meeting [1], the agreements for D2D direct communication are as follows:
	Agreements
1
Public Safety Communication should be possible irrespective of availability of infrastructure coverage. Whether this needs to be achieved by D2D direct communication in all cases (e.g. in-coverage) remains to be studied. 

2
We assume that D2D direct communication cannot be restricted to a dedicated carrier, i.e., D2D direct communication may appear on the same carrier as regular LTE. FFS how the NW can control (in particular for UEs in coverage) which resources they use for D2D communication. 




Also at RAN1 #74 meeting [2], the agreements for D2D communication are as follows:
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.
So RAN2 should focus on the study of the resource allocation and the medium access control for broadcast D2D communication. Considering the limited radio resources, the coordinated access is more applicable than the uncoordinated access but have higher impact of specification. This contribution introduces three alternative approaches supported for broadcast D2D communication and compares the pros and cons of the alternatives.
2.
Discussion
The eNB may assign the specific radio resources for broadcast D2D communication to avoid interference with by other broadcasting UEs moving into the area. In addition, interference and resource management between different pairs of D2D devices is needed for broadcast D2D communication to maintain performance, and so coordinated resource allocation is desirable. However, how to maximize the usage of the specific D2D communication resources is a critical issue. Overhead cost and implement complexity of resource allocation are the major concerns of RAN2 design. We take the interests of RAN2 design into consideration and investigate the following alternatives for broadcast D2D communication.
Alternative 1: CSMA
CSMA is an uncoordinated access approach. The specific D2D communication resources are permit to all D2D devices for broadcast D2D communication. The D2D device should verify the absences of other transmissions on the specific D2D communication resources before transmit. However, there may be one or more D2D devices can transmit while other D2D devices in proximity are receiving. So hidden nodes cause packet collisions costly and thus affect network performance significantly. It may need to have manageable resource to ensure more reliable communication in public safety use case.
· Pros: Least impact to RAN2 and low complexity.

· Cons: Inefficient radio access in dense scenario.
Alternative 2: Coordinated Access
This alternative can be thought as the opposite of CSMA. All the traffics cannot be transmitted before getting the permit from the coordinator. The coordinator can assign the radio resources to one or more D2D devices based on the proximity request/report using dynamic or semi-persistent scheduling. In order to allocate radio resources efficiently, D2D device’s location related information may also be needed. Moreover, unlike eNBs, the reliable backhaul between the coordinators may not exist so resource coordination between coordinators is an important issue. Single point of failure is another potential risk in the coordinated access approach. This means that single point of failure would halt the broadcast D2D communication unless a fault-tolerant mechanism is considered.
· Pros: Interference and resource management is better than CSMA if radio resource allocation cooperates between coordinators efficiently.
· Cons: Excessive control overhead from the eNB and between the coordinators. Specifically, single point of failure results in the system performance degradation.
Alternative 3: D2D hybrid Access
This alternative is a semi-coordinated access approach. It can be divided into two stages: Allocation and Contention. In the allocation stage, the coordinator allocates a certain amount of D2D hybrid access blocks in the specific D2D communication resources. Then the coordinator broadcasts the allocation result to all of D2D devices. In the contention stage, the D2D device sends a pre-defined preamble (or a passkey) in the corresponding D2D hybrid access block for pairing. The D2D device received the pre-defined preamble will reply a response message. This response message contains the resource index for the communication. For example, as shown in Figure 1, the D2D device 1 sends a pre-defined preamble (or a passkey) to the D2D device 2 for pairing. The D2D device 2 replies the D2D hybrid access response to indicate the resource index for communicating with the D2D device 1, thus the two devices communicate directly. 
When single point of failure problem is happened, D2D devices could still continuous send the pre-defined preambles in the D2D hybrid access blocks allocated in the previous allocation stage. So the single point of failure problem can be avoided.
· Pros: Better utilize limited radio resources than alternative 1 and Lower complexity than alternative 2. To avoid having single point of failure problem.
· Cons: Need to add a new allocation message and a new pre-defined preamble for pairing.
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Figure 1 D2D hybrid access

From the discussion above, alternative 3 is preferable for D2D public safety communication. We propose to adopt the resource allocation and the medium access control scheme which use semi-coordinated access approach.

Proposal: Agree to adopt the Alternative 3 as a baseline for the resource allocation and the medium access control for broadcast D2D communication.
3.
Proposal
Based on the discussion above it is concluded that the alternative 3 is more suitable for the resource allocation and the medium access control. Single point of failure is a critical concern in public safety use case. Alternative 3 can avoid the single point of failure problem and is complementary to the alternative 1 and 2 approaches, which is more suitable for handling broadcast D2D communications. Therefore, we kindly ask RAN2 to agree on the following proposal.
Proposal: Agree to adopt the Alternative 3 as a baseline for the resource allocation and the medium access control for broadcast D2D communication.
4.
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