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1 Introduction
We investigated two potential D2D communication structures in out of the network coverage. One is master-slave, where one of D2D UE behaves as master. The other UEs behave as slaves. This may be seen as similar to the relationship between eNB and UE in normal LTE. The other structure is peer to peer, where all UEs have equal relations. This document compares these two structures and we propose to take master-slave structure. 
2 Discussion
There is no official definition on master-slave and peer to peer so far. We use the term, master-slave as one UE acts as eNB and manages the whole D2D group. Master UE would send synchronization signals and common controls.  Other UEs are acting as slave UE, as shown in Fig.1.
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Figure 1 master –slave structure 
Peer to peer means each UE is equal. There is no master UE who would periodically send synchronization signals and common control. For each transmission, transmission UE will send synchronization signals first and then data, as shown in Fig.2. The receiving UE synchronizes to the transmission for each packet. Therefore, there is no need to keep synchronization constantly to some one from timing perspective. Such usage is also mentioned by IEEE 802.11a or 802.16e. The drawback of such structure is the transmission efficiency is relatively low as each transmission needs to send synchronization signals. For small burst data, such structure seems promising as no need to carry out many procedures to maintain synchronization and establish group and so on. But for continuous data (e.g., voice and video), such structure is not so preferable due to additional overhead for synchronization.
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Figure 2 Frame structure in peer to peer 

In master-slave structure, reusing current feature in LTE is possible so it could simply the standardization efforts. For peer to peer, such frame structure is quite new for LTE so the standardization efforts are large. It is also difficult to have commonality of such structure with normal LTE (network coverage case).
In master-slave structure, when UE wants to start D2D communication, UE needs to have initial access procedure and how to select master UE is also necessary to be specified. For peer to peer structure, such steps could be ignored from L1 perspective.  
From member management point of view, master-slave has higher complexity on high-layer signalling and algorithm design. Additional overhead to manage members is also one drawback but on the other hand, master-slave structure makes managing members easier. 
In addition, master-salve structure is easier to re-use Group Communication System Enablers (GCSE), which is a 3GPP feature enabling an application layer functionality to provide Group Communication over E-UTRAN [1]. With peer to peer structure, it seems difficult.
Finally, we summarised above analysis in table 1 shown below,
Table 1 Comparison between master-slave and peer to peer
	Comparison factor 
	Master/Slave 
	Peer to Peer

	Spec impact 
	Small 
	Big

	Set-up overhead and set-up complexity 
	Large
	Small

	Transmission Efficiency 
	High
	Low

	Delay of small burst data (assume no hop)
	Large as establishment of the master/slave establishment may be required. 
	Short because of no procedure to establish group.

	Delay of continuous data (like voice, video)
	Short as the master/slave establishment is finished. 
	Large because of each procedure has overhead.

	Support of group/broadcast  communication
	Good 
	 Possible

	Management of members
	Easy 
	Difficult 

	Higher layer complexity
	Complex for the master/slave management
	Potentially simple

	The behavior when UE needs belong to multiple groups
	Complicated as UE needs to be synchronized to multiple nodes.Within one master UE, it would not be so much issue.
	No synchronization is required. Therefore, to belong to multiple groups could be easier.

	Reuse of GCSE under the network behavior
	More possible
	Different architecture may be required. 


From the analysis above, we propose to take master-slave structure as basic framework in D2D communication.  
3 Conclusion
In this document we compared master-slave structure with peer to peer for D2D communication. Considering spec impact, member management, transmission efficiency, commonality with normal LTE/existing feature, we propose 
- Master-slave is the basic structure in D2D communication, which means one of group member UE behaves as master and the other UEs in the group behaves as slave in out of network coverage. 
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