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1 Introduction

It is assumed group communication for the public safety purpose should be the main feature of D2D communication. In this document, we would like to see some high-level initial discussion for D2D group communication in order to build the basic frame for further RAN2 works. 
2 Discussion
Group communication for the public safety purpose is assumed as the main feature of D2D communication. In order to build the basic frame for further RAN2 works, it would be good to see the following some high-level initial discussion for D2D group communication: 

1)  What kind of group communication?

2)  How to configure a group? 

3)  The need of a relay function? 

4)  Centralized resource assignment or distributed resource selection? 
1) What kind of group communication? 
Group communication is the communication among multiple UEs belonging to the same group. Some can argue that the group communication means M:M communication so multiple transmissions from multiple UEs within a group at the same time should be enabled. In our view, communication like Push-To-Talk would be the basic model for group communication for the public safety purpose. And it allows only one transmission within a group at a time. Also considering UE capabilities for D2D communication, half-duplex UE operation, i.e. no transmission and reception in parallel, would be the base. If we allow multiple transmissions within a group at the same time, lots of specification efforts are expected in order to overcome half-duplex UE operation. For instance, a mechanism for the UE to compensate all missing transmissions from other UEs due to its own transmission chance should be introduced.  
[Proposal-1]: one transmission within a group at a time should be base in RAN2 work, i.e. 1:M communication.
2) How to configure a group? 
Configuration of the group with the members who share the same interest would be needed for group communication. It is questioned whether RAN2 should be involved in the configuration of the group procedure or not. In our view, we assume configuration of the group should be performed in advance by some ways, e.g. pre-configurations, D2D registration procedure, etc. Some can argue that the introduction of the grouping mechanism on the fly based on the actual members within the proximity might be needed. However we see no critical use-case so we would like to avoid the corresponding specification efforts. 
[Proposal-2]: dynamic grouping mechanism on the fly based on the actual members within the proximity would not be introduced unless critical use-case is shown. 
3) The need of relay function? 
Relay is the function to forward the data received from one node to another node. It could be arguable whether the relay function is one of the basic functions for D2D group communication or not. There may be some benefits by introducing the relay function in D2D group communication for public safety purpose. For instance, important notice or command received through operator NW from the remote center can be forwarded to all members located in out-of-coverage, i.e. NW-to-UE relay. Or when few members work in the isolated area, which is beyond the field leader’s direct proximity, the notice or command from the field leader can be still reachable to them, i.e. UE-to-UE relay. However at the same time, we also should see the corresponding complexities and the specification efforts in order to support it in D2D communication. Some may argue that the corresponding complexities and the specification efforts might not be significant. Once the UE receives data from NW or another UE, it can be considered as another D2D application data to be broadcasted to the group. Meanwhile some others may argue there should be some issues to be solved, e.g. when to relay the received data, when to stop relaying, etc. 

[Proposal-3]: Complexities and specification efforts should be carefully seen for the introduction of the relay function in D2D group communication. 
4) Centralized resource assignment or distributed resource selection?
Before diving into the deep discussion on D2D group communication resource allocation, it would be good to discuss high-level principle first. In general, there would be two approaches for D2D communication resource allocation, i.e. centralized resource scheduling and distributed autonomous resource selection. Centralized resource scheduling approach would be similar to the resource allocation in LTE. A representative member will play a role of the eNB in the group such as D2D resource assignment. In order to support the centralized resource scheduling approach, some complexities are expected. For instance, new mechanisms should be introduced for selection of a centralized UE, detection of the centralized UE in the proximity, fallback solution when the centralized UE moves out of the proximity, re-selection of a centralized UE, new D2D scheduling channel, etc. Distributed autonomous resource selection would be similar to the resource selection used in WLAN, i.e. CSMA/CA. It seems works well in WLAN and the expected complexities may be less compared to the centralized resource scheduling approach. However it may be somewhat early to decide which approach we should go since the performance gain also should be considered. 
[Proposal-4]: RAN2 is asked to discuss whether distributed autonomous resource selection approach or centralized resource scheduling approach should be applied into D2D group communication. 
3 Conclusion

In this document, we would like RAN2 to discuss the following proposals in order to build the basic frame for further RAN2 works for D2D group communication. 
[Proposal-1]: one transmission within a group at a time should be base in RAN2 work, i.e. 1:M communication. 
[Proposal-2]: dynamic grouping mechanism on the fly based on the actual members within the proximity would not be introduced unless critical use-case is shown. 

[Proposal-3]: Complexities and specification efforts should be carefully seen for the introduction of the relay function in D2D group communication. 

[Proposal-4]: RAN2 is asked to discuss whether distributed autonomous resource selection approach or centralized resource scheduling approach should be applied into D2D group communication. 
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