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Discussion
1 Introduction
The paper addresses D2D relay features (UE-NW relaying and UE-UE relaying). 
2 Discussion
2.1 UE-NW relaying
Infrastructure connectivity should be also asked for the Partial-Coverage scenario where at least one Public Safety UE is under infrastructure coverage while others are not. To enable other UEs under no infrastructure coverage to be able to be connected to infrastructure, the UE under infrastructure coverage may play a role of relay by transferring data from/to its serving eNB to/from other Public Safety UEs. 
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Figure 1. UE to NW relay via relay UE supporting UE-NW relaying (blue dot)
Regarding basic architecture of UE-NW relaying for Public Safety use case, the following option can be considered. 
· Rel-10 RN type relay

Uu-Un (PC5?) relay with some modification to support PC5
· UE-NW relay
over app layer
Uu-PC5 relaying in application layer.  
When it comes to using Rel-10 RN type relay as UE-NW relay for Public Safety Communicaton, there are a couple of considerations (drawback) as follows: 

It seems desirable that the UE-NW relaying feature could be available in every Public Safety UE. However, Rel-10 RN type has to broadcast a large amounts of control signals continuously. This would hinder Public Safety UEs from supporting and being ready for this relaying feature). 

· RN node requires relatively heavy functionality because it should operate like eNB. D2D UE operated as RN has to support some of eNB specific functionality, causing higher implementation complexity and cost increase.

· RN node would consume more power consumption as it should broadcast a large amount of control information including system information and other eNB specific operation. Unless we are assuming that D2D UEs serving UE-NW relaying function is always plugged into outlet, battery consumption would be an serious issue in mission critical operations.
· Conventional RN should supports infrastructure service like paging and TAU, but this may not be always the case for UE-NW relay.
· RN to support PC5 would require large AS protocol impact. This is not desirable, considering that the limited time budget for D2D communication in RAN2.  

· The support of UE-NW relay with RN should require eNB to support functions specific to donor eNB, causing implementation complexity.  
To make UE-NW relaying functions more widely available, it is important that UE-NW relaying feature should not burden UE and network. The extensibility of relaying function is also important considering the future extension of operations over PC5 or Public Safety use cases.  
One direction is to take Rel-10 RN as baseline with elimination of unnecessary RN features so that RN for Public Safety Communication use case is light enough to be equipped in every Public Safety UEs. 

Another direction is to design a new type of relay that only supports essential functions to enable UE-NW relaying for Public Safety and thus can be easily incorporated in many Public Safety UEs. One example of the latter approach is that relaying function is handled in application layer while data forwarding is still over PC5 between D2D UE and relaying UE as normal D2D communication.   
Proposal 1

Rel-10 RN architecture is heavy and may not suitable for UE-NW relaying feature for D2D communication to be available in every Public Safety UEs. Furthermore, protocol impact to AS is not trivial so that it may not be feasible to complete RN based UE-NW relaying feature in Rel-12 timeframe. 
Proposal 2
Consider handling UE-NW relaying functions in application layer in Rel-12.  
2.2 UE-UE relaying

It may happen that during operation of First Responders, two officers (Robert and John in Figure below) are beyond D2D communication range, but in the middle of them, Nick is placed and in communication range with both of them. In this case, Nick may play a role of relay to extend communication range for John and Robert, such that John and Robert can communication each other. 
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Figure 3. UE to UE relay via relay UE supporting UE-UE relaying (blue dot)
The feature of relaying D2D communication between D2D UEs would somewhat useful but the usefulness seems limited. The support of UE-UE relaying should introduce substantial complexity on top of (basic) D2D communication. Considering limited time budget for D2D communication, it seems better to complete essential features first, and in following release the other optional feature can be considered. So we propose to de-prioritize studying this feature in Rel-12.   

Proposal 3

RAN2 should de-prioritize studying a mechanism that enables UEs that are out of D2D communication range to be able to communicate via other Public Safe UE providing UE-UE relaying feature

3 Conclusion

Proposal 1

Rel-10 RN architecture is heavy and may not suitable for UE-NW relaying feature for D2D communication to be available in every Public Safety UEs. Furthermore, protocol impact to AS is not trivial so that it may not be feasible to complete RN based UE-NW relaying feature in Rel-12 timeframe. 
Proposal 2
Consider handling UE-NW relaying functions in application layer in Rel-12.  
Proposal 3

RAN2 should de-prioritize studying a mechanism that enables UEs that are out of D2D communication range to be able to communicate via other Public Safe UE providing UE-UE relaying feature
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