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1. Introduction
In RAN2#89bis meeting, Relay initiation on UE-to-Network Relays was discussed and it was agreed that the serving eNB at the radio level can control whether the UE can act as a Relay [1]. In this contribution, coordination of radio resource allocation in case the UE acts as a Relay is discussed.
2. Discussion
In the UE-to-Network Relay, a UE which can act as UE-to-Network Relay in operator network coverage is assumed to be used as a gateway between a Remote UE which is in out of coverage and target network. The Remote UE is to communicate with an application server via the UE-to-Network Relay as shown in Figure 1.
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Figure1: Illustration on UE-to-Network Relay scenario
When the UE-to-Network Relay and the Remote UE are operating in the same carrier (in-band relaying), following three processes should be performed by the UE-to-Network Relay on the uplink of that carrier.

1. ProSe transmission from UE-to-Network Relay to Remote UE

2. ProSe reception from the Remote UE

3. UL transmission from the UE-to-Network Relay to the eNB

Since ProSe operation is always half-duplex, UE-to-Network Relay cannot perform ProSe transmission and ProSe reception simultaneously. Further, ProSe transmission and UL transmission cannot occur concurrently at the UE-to-Network Relay due to the differences in ProSe and cellular signals. Finally, UE-to-Network Relay cannot perform UL transmission and ProSe reception simultaneously on the uplink carrier due to self-interference as shown in Figure 2.
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Figure2: Self-interference on simultaneous UL transmission and ProSe reception at UE-to-NW Relay
In Rel-12, similar issues at a ProSe UE were overcome by prioritising UL transmission over ProSe transmission at the ProSe UE. If the same prioritising rule is applied to Relay UE, in certain ProSe subframes (according to current resource pool allocation), the UE-to-Network Relay will have to suspend ProSe transmission/ ProSe reception to perform cellular communication. However, from the UE-to-Network Relay’s perspective, both ProSe transmission/reception and UL transmission are equally important to facilitate a reliable and low latency (in case of VoIP) link between Remote UE and the network. Therefore, resolving UL transmission and ProSe reception collision issues at the UE-to-Network Relay using priority rules is not well suited for realising relay functionality, and a mechanism to coordinate UL transmission and ProSe transmission/reception at the UE-to-Network Relay is needed. In our opinion, such coordination of UL transmission and ProSe transmission/reception at the UE-to-Network Relay should be managed by the serving eNB via coordination of resource allocation for ProSe and cellular communication at the UE-to-Network Relay.
Proposal 1: The serving eNB should coordinate the radio resource allocation for the eNB - the UE-to-Network Relay (UL) and the UE-to-Network Relay - the Remote UE (SL)
When the serving eNB tries to coordinate the resource between UL transmission and ProSe transmission /reception, the simplest solution to coordinate UL transmission and ProSe transmission/reception to avoid collisions between these processes is to time-multiplex these three processes from the UE-to-Network Relay’s perspective. The serving eNB allocates some radio resource pools for ProSe transmission/reception by broadcasting SIB18/19 and/or dedicatedly send RRC Connection Reconfiguration as same as Release12 scheme. When a request on the UE-to-Network Relay activation is triggered, a part of the radio resource pool s is selected for ProSe transmission/reception, other radio resource pools which are not selected are for UL transmission. Then, collision on between UL transmission and ProSe transmission/reception can be avoided. 
In this solution, we can see two possible schemes on the resource coordination. 
1. The serving eNB triggered resource pool coordination
When the radio resource pools are coordinated between for ProSe transmission/reception and for UL transmission, the serving eNB decided the coordination. If sidelink conditions (e.g. Radio measurement, number of Remote UEs) are considered to the resource separation, additional information from the UE-to-Network Relay would be needed.
2. The UE-to-Network Relay triggered resource pool coordination
When the radio resource pools are coordinated between for ProSe transmission/reception and for UL transmission, the UE-to-Network Relay selects which radio resource pool is used. The result of the selection is needed to indicate to the serving eNB from the UE-to-Network Relay. However, sidelink condition can collect itself.
Proposal 2: Resource pool coordination between UL transmission and ProSe transmission/reception shall be performed by the serving eNB or the UE-to-Network Relay

Further discussion for these coordination schemes will be needed.
3. Conclusion

This contribution discussed the radio resource coordination between the serving eNB - the UE-to-Network Relay and the UE-to-Network Relay - the Remote UE. As the result of discussion, it’s proposed that following aspects should be discussed.
Proposal 1: The serving eNB should coordinate the radio resource allocation for the eNB - the UE-to-Network Relay (UL) and the UE-to-Network Relay - the Remote UE (SL)
Proposal 2: Resource pool coordination between UL transmission and ProSe transmission/reception shall be performed by the serving eNB or the UE-to-Network Relay
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