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1 Introduction
This paper lists up a couple of issue to discuss for progress of D2D communication and also presents preliminary proposals. 
2 Discussion
2.1 “Connection” between D2D UEs?

The question is this: Should some kind of “D2D connection” like RRC connection be established between UEs to enable D2D communications? 
In normal communication, almost all user service is not possible without RRC connection establishment; RRC connection is established to setup SRB1. Only after this, UE and eNB can further establish other bearers for user traffic and NAS signaling and service can be initiated. 
However, there are a couple of exceptions where UE can enjoy service in RRC_IDLE. The examples of the exception include ETWS, CMAS and MBMS, which are all broadcast based service not requiring bidirectional service. 
Likewise, if D2D communication can be performed with broadcast based mechanism like MBMS, we can say that D2D communication can be enabled without establishing RRC connection. We think broadcast based mechanism can sufficiently well support voice service, and the broadcast nature of broadcast based mechanism favors the requirements of Public Safety use case where group call feature is required for mission critical operations. Low rate data service is also possible in broadcast based mehchanism where no feedback path is provided. 

So we think any kind of “connection” like D2D connection between D2D UEs seems not essential. What is needed to enable broadcast based D2D communication seems that at least one UE in D2D communication group in proximity should play a role of central node for the group, and provide sync and perform resource grant/allocation for other UEs, if needed. That’s (almost) all that is required between D2D UEs. (see  
Observation 1
To enable D2D communication for voice service and low rate data service, RRC connection or other kind of “connection” between D2D UEs is not essential. 
Proposal 1
Study D2D communication mechanism that does not require RRC connection or “D2D connection” between D2D UEs.

2.2 RRC state
Then next question is whether we should make it possible for D2D communication to be performed only in RRC_IDLE or only in RRC_CONNECTED or in both? Since UE enters RRC_CONNECTED anytime for various reasons (user traffic, NAS signaling, etc), it does not make a sense if UE has to stop D2D communication due to entering RRC_CONNTED. So D2D communication should be possible by default in RRC_CONNECTED. 
What about for RRC_IDLE? As shown in previous section, if RRC connection or any kind of “connection” is not essential between D2D UEs, then we may consider supporting D2D communication in IDLE as well. Note D2D communication also in RRC_IDLE implies that eNB will not “deeply” involve itself into D2D communication procedure but eNB would just provide block of resources for D2D communication. 
Observation 2
D2D Communication for Public Safety use case seems possible in RRC_IDLE as well as RRC_CONNECTED. It may be possible that D2D communication can take place between UE in RRC_IDLE and RRC_CONNECTED. 
Based on this observation,
Proposal 2
Study D2D communication mechanism that can be performed in both RRC_IDLE and RRC_CONNECTED.

2.3 1:1 D2D or 1:many D2D 

The following methods are under considerations as means for D2D communication: 

· D2D Unicast

D2D Communication occurs between two UEs. 
· D2D Groupcast
D2D Communication occurs from one UE to multiple UEs.
· D2D Broadcast
D2D Communication occurs from one UE to multiple UEs.
For Public Safety Communication use case, we think all D2D communication methods above could be used in theory. 

However, different communication method could fulfill different level of QoS requirements, and available services of different communication method would be also different. Different method would have of course different level of impact to existing LTE protocols. 
It is our view that D2D Groupcast/Broadcast would be suitable to support lossy service delivery but they are not suitable for lossless service delivery, whilst D2D Unicast would be capable of supporting lossless service delivery. 

One clear benefit of D2D Groupcast/Broadcast would be that they have less impact to existing LTE protocol than D2D Unicast when incorporating the selected method. As long as D2D Communication of interest fulfills requirements/design goal of Public Safety use case, we prefer to start studying simpler method as a starting point for our study. We also believe that D2D Groupcast/Broadcast could be the one RAN2 should first study as method for D2D Communication for Public Safety use case.  

Considering the limited time slot assigned for D2D study in RAN2 and wide range of potential issues for D2D, it should be important to have prioritized approach to make progress.  

Proposal 3
Prioritize D2D groupcast/broadcast mechanism for D2D communication in Rel-12.
2.4 Group head

Since Public Safety communication can take place without infrastructure coverage, at least one D2D UE should provide sync information, like PSS/SSS as provided by eNB. To avoid confusion of multiple sync information sent by multiple UEs of the same proximity group, only one UE should provide sync information for its group D2D UEs, i.e. this UE is so called a group head. 

This group head can play other roles as well, such as providing control information or resource allocation/grant to other D2D UEs of the group. We think the presence of group head would increase performance efficiency, by allowing the group head to perform resource coordination with other group in proximity. 

Proposal 4
Study role of UE as group head for D2D communication within the group. The group head is responsible for providing at least sync information and possibly other control information (FFS). 
2.5 Transmission of D2D Communication
It is essential for D2D UEs in the same D2D group to know which resources it can use for transmission of D2D communication. There are many ways how to make D2D UEs know the allowed resources and finally determine resources to use. 

In our view “block” of radio resources be provided to D2D UEs. This “block” of radio resources can be used for transmission of D2D communication. Assuming that broadcast based mechanism is used, the “block” of radio resource can be broadcast. 
Proposal 5
One D2D UE in its D2D group provides a set of radio resources that can be allowed for transmission of D2D communication to the D2D group. The actual resource selection of each UE is FFS.
It is another issue which resource the UE would finally select and transmit D2D communication. The actual resource selection depends on the selected resource allocation policy, e.g. whether it is based on CSMA or CSMA/CA or whether the grant, if introduced, is for one time usage of radio resources or persistent usage, etc. We think that if we use broadcast based D2D mechanism, some level of distributed resource allocation scheme like CSMA/CA or something else may be needed. One important question may be whether persistent resource assignment is needed to better support voice service

Proposal 6
Study a persistent resource assignment per UE based on distributed resource allocation scheme. 
2.6 Reception of D2D Communication 

If UE is provided with information on radio resources that are allowed for transmission of D2D communication, UE can limit its monitoring for reception of D2D communication within the radio resources. Further limitation would require quite dynamic exchange of scheduling status (e.g. who uses which resources..). It is our view that such a further limitation may not be essential for Rel-12 D2D communication. 
Proposal 7
D2D UE is required to monitor radio resources that are considered to be allowed for D2D transmission of D2D group.  

How UE monitors multiple D2D groups is FFS. 

3 Conclusion

Observation 1
To enable D2D communication for voice service and low rate data service, RRC connection or other kind of “connection” between D2D UEs is not essential. 
Observation 2
D2D Communication for Public Safety use case seems possible in RRC_IDLE as well as RRC_CONNECTED. It may be possible that D2D communication can take place between UE in RRC_IDLE and RRC_CONNECTED. 

Proposal 1
Study D2D communication mechanism that does not require RRC connection or “D2D connection” between D2D UEs.

Proposal 2
Study D2D communication mechanism that can be performed in both RRC_IDLE and RRC_CONNECTED.

Proposal 3
Prioritize D2D groupcast/broadcast mechanism for D2D communication in Rel-12.
Proposal 4
Study role of UE as group head for D2D communication within the group. The group head is responsible for providing at least sync information and possibly other control information (FFS). 
Proposal 5
One D2D UE in its D2D group provides a set of radio resources that can be allowed for transmission of D2D communication to the D2D group. The actual resource selection of each UE is FFS.
Proposal 6
Study a persistent resource assignment per UE based on distributed resource allocation scheme. 
Proposal 7
D2D UE is required to monitor radio resources that are considered to be allowed for D2D transmission of D2D group.  
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