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1. Introduction
In RAN#58 plenary meeting, SI for D2D proximity services was approved [1]. Based on last RAN1 meeting and the agenda, D2D broadcast communication is required to be focused on for the public safety use cases. In this contribution, we share our views on radio resource management regarding to D2D communication out of network coverage cases and propose to consider control information transmission directly over D2D links.

2. Discussions

For public safety use cases, D2D broadcast communication should be able to work both within network coverage and out of network coverage. 
Within network coverage, it is natural to rely on the eNB’s resource management to control D2D operation since the eNB can offer a synchronization reference and well handle interference between D2D links and cellular links. 
However, for the case of out of network coverage, D2D communication cannot benefit from eNBs,   so a new method of determining DUE resource usage is required. One possible way is that multiple basic broadcast channel resources are pre-defined and each DUE broadcast transmitter selects one basic resource to transmit data. One DUE receiver will listen to the data channel all the time. If there is no scheduling information to indicate the broadcast data carrying resources, DUE receiver will blindly decode at every possible resource. Moreover, if the D2D data channel reuses the design of LTE PDSCH or PUSCH, this kind of blind decoding will consume large UE power and the decoding complexity is large owing to the turbo decoded data channel. For this reason it is preferred to transmit control information to schedule D2D data similarly to the current LTE system. The control channel can be easier to detect and decode than the D2D broadcast data channel. Especially in D2D broadcast scenarios, it was agreed as a baseline that no closed loop physical layer feedback is used [2]. Hence, some simple control information with reduced overhead could be designed (no HARQ, no TPC command), which makes it easier to transmit the compact control information in a reliable way over D2D links before data transmission. Thereby DUE receiver’s decoding complexity and power consumption could be greatly reduced. 

Hence, based on above analysis, we propose:

Proposal 1: Control information transmission over D2D links could be considered for D2D communication.
Thus for one DUE receiver, only after correctly decoding the control information, would it then decode the D2D data in the corresponding time-frequency resources. In the following text, we give a simple analysis about the design details of control information over D2D links from the aspect of control content and physical channel design.

Contents of the control information over D2D links
Control information transmission over D2D links is designed referring to current the LTE design, i.e., scheduling information before data transmission so that DUE receivers do not need to blindly decode D2D data channel. The control information is similar to the DCI in LTE system but with some simplifications, e.g., no HARQ process number or TPC command and even restricted MCS options. The contents of the control information could be designed to include the assigned RB for D2D data transmission, MCS, etc.

Physical channel of transmitting control information over D2D links
Besides the contents of the control information over D2D links, another important issue is the physical channel design to carry such information. Proposing control information over D2D links is to avoid DUE receiver blindly decoding the D2D data channel, in order to save power consumption and reduce decoding complexity. Hence the physical channel of transmitting control information should be designed as simply as possible. Besides, the robustness of transmitting the control information also needs to be considered. One possible solution is to reuse the existing LTE physical channel structure. Giving considerations of possibly simplified contents of the control information, the method of UCI transmission in LTE PUCCH could be reused. The control information directly transmitted over D2D links can be carried in PUCCH-like channel in a spreading way. 

Proposal 2: Reuse of LTE physical channel structure as much as possible to transmit the D2D control information over D2D links, e.g., reusing the UCI transmission in LTE PUCCH.
3. Conclusions

In this contribution, we propose to consider control information transmission directly over D2D links for D2D communication. Initial considerations on the detailed design, including the contents of the control information and the physical channel, were given. In summary, the following proposals are developed:
Proposal 1: Control information transmission over D2D links could be considered for D2D communication.
Proposal 2: Reuse of LTE physical channel structure as much as possible to transmit the D2D control information over D2D links, e.g., reusing the UCI transmission in LTE PUCCH.
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