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1
Introduction
In the RAN#58 plenary meeting, a study item for LTE device to device (D2D) proximity services was approved [1].  
One of the objectives of the study item was to study solutions for UE to Network relay where an in-coverage UE relays the traffic for an out-of-coverage relay as shown in the figure below. 
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Figure 1 UE to Network (UE2NW) Relay
In this contribution, we argue that a solution for RAN1 aspects of UE2NW relay can be achieved either through existing techniques, or using techniques to be developed for other aspects of D2D communication. Hence, no further work is needed in RAN1 for UE2NW relay. 
2 
Background
D2D communication is the mechanism allowing LTE-D capable UEs to directly communicate to each other with and without NW support. There are many different aspects of the D2D communication which can be categorized as below: 
· One-to-many communications
· Broadcast Communication 
· Multicast  Communication (Groupcast)
· One-to-one Communication (Unicast)
· Relays (UE2NW)
As captured in RAN1 chairman’s highlights of RAN plenary #60, the focus of RAN1 on D2D communication will be on the Broadcast and Relaying capability with an understanding that groupcast and unicast communication can be implemented using the to-be-developed broadcast design [3]. 
Additionally, there are various solutions for this discussed in SA2 and captured in the TR [2].  At a high level, three different variants were presented at the meeting for UE2NW relays:

1. Relay functionality implemented through D2D groupcast 

2. Relay functionality implemented at IP layer using a D2D unicast

3. Relay functionality implemented using existing (Release 10) out-of-band relay techniques
Given the discussion and decision in RAN plenary, the approaches 1 and 2 from a RAN1 perspective become the same, and in particular involve reusing the D2D broadcast mechanism. 

3 
Proposed solutions
There are two main problems to be solved for UE2NW relay:

1. Access link design including co-existence with backhaul and legacy links

2. Relay selection and association  

For the access link design, the problem of co-existence with backhaul link becomes much easier in  the case of an out-of-band relay where the access link operates in a separate spectrum as compared to the legacy network. In this case, the design of acccess link becomes a much simpler problem that is independent of the backhaul link.

In this contribution, we mainly talk about an out-of-band relay, however same arguments can be applied to an in-band relay design with a “TDM” approach for interference management between the backhaul and access links.

3.1 Solution 1: using Release 10 relay design

This solution is motivated by the solution R9 in [2] and reuses existing relay design from Release 10. Hence no additional work is needed in RAN1 either for Relay selection/association or for the access link design. 

3.2 Solution 2: using D2D broadcast 
The solution proposed here is to use D2D broadcast as the access link technology. Note that the way D2D broadcast is defined; it provides a mechanism for a UE to send data to all the other UEs in the vicinity. We propose that this mechanism can be used to implement a D2D unicast protocol using a higher layer addressing scheme. One example of such a scheme is IEEE 802.11 protocol where the physical layer provides a broadcast mechanism, but an end-to-end unicast protocol is implemented using a link layer addressing scheme that has source and destination addresses with the data packet (see Chapter 7 of [4]). Once a D2D unicast protocol is established, it can be used to implement the access link part of the Relaying functionality.

Some additional mechanism for Relay association are needed which can be achieved using  either the broadcast design itself or the D2D discovery protocol – both of which can done through upper layer techniques. 
4 
Conclusion

In this contribution, we argue that a solution for RAN1 aspects of UE2NW relay can be achieved either through existing techniques, or using techniques to be developed for other aspects of D2D communication. Hence, no further work is needed in RAN1 for UE2NW relay. 
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