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1. Introduction
The study item for the LTE Device to Device Proximity Services targets Device to Device communication [1]. According to the lately draft agenda of the RAN1 #74[2], RAN1 would discuss the broadcast D2D communication for the public safety use case on the relay functionality for the network-UE relay case.  This contribution provides initial discussions based on physical layer viewpoint and conclude that RAN1 shall take the resource utilizations and synchronization impacts into considerations. 
2. Discussion 
The feasibility of improving coverage for Public Safety Proximity Services using Public Safety ProSe-enabled UEs acting as a relay, UE-Relay, has been studied in SA1 and SA2. As mentioned in [3], for a UE-Relay served by E-UTRAN, the UE-Relay is a ProSe UE-to-network relay. ProSe UE-to-network relay transmits ProSe one-to-one or one-to-many communications among E-UTRAN and out-of-coverage Public Safety ProSe-enabled UEs as depicted in Fig. 1. In Fig 1, the network can control ProSe E-UTRA Communications forwarded by a ProSe UE-to-network relay.
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Fig. 1: ProSe UE-to-network Relay
In [3], several higher layer call flow, e.g. IP switch-router, Layer 3 routing and Application layer based mechanism, are addressed for the solution of Prose UE-Relay. Based on those SA discussions, the ProSe UE-to-network relay may not just perform simple decoding and forwarding Public Safety communications in the physical layer. Hence, it is essential for RAN1 to evaluate radio impacts and to investigate any potential solutions. 
2.1. Radio resource issues
If eNB to UE-Relay and UE-Relay to UE links are isolated enough in frequency, there is no interference issue in activating both links simultaneously. If eNB to UE-Relay link shares the same carrier frequency with UE-Relay to UE link, there could be some resource collision between eNB to UE-Relay link and UE-Relay to UE link in the ProSe UE-to-network relay. Hence, a coordinated resource partitioning is favorable. UE-Relay-to-eNB transmissions can be facilitated by not allowing any UE-to-UE-relay transmissions in some subframes. Because of managing the whole radio resource utilization within its cells, eNB supporting UE-Relay can multiplex the eNB to UE-Relay link and the UE-Relay to UE link at its scheduler and send a resource partitioning scheme to the ProSe UE-to-network relay in Public Safety communications. Like Relay node, the principle for resource partitioning at the ProSe UE-to-network Relay can follow similar approach. eNB to UE-Relay link and UE-Relay to UE link can be time division multiplexed in a single carrier frequency. And the ProSe UE-to-network relay can communicate with its Public Safety ProSe-enabled UEs based on the resource utilization given by eNB. 
Moreover, interference is another potential problem raised by ProSe communications. The Public Safety ProSe-enabled UE outside E-UTRAN coverage might cause interference to other UEs inside E-UTRAN coverage. To mitigate interference, it is possible for out-of-coverage Public Safety ProSe-enabled UEs to obtain relevant system information via ProSe UE-to-network relay. But an mechanism for interference avoidance/cancellation among ProSe communications is still necessary and requires investigate further. 
2.2. Group owner issues
One of key issues mentioned in [3] for Relay for Public Safety services is ProSe communications in Group Owner mode, whereas the ProSe UE-Relay acts as a ProSe UE-Relay supporting ProSe communications in Group Owner mode. The ProSe UE-Relay provides group handling to other potential Public Safety ProSe-enabled UEs and resides in the ProSe Group Owner to its members. The ProSe UE-Relay can announce itself as the relay functionality in the ProSe Group Owner by broadcasting an identity, whereas the identity for the ProSe UE-Relay may be allocated as dedicated and locally unique. Public Safety ProSe-enabled UEs can discover suitable ProSe UE-Relay candidates based on this identity. If there might be multiple relay capable Public Safety ProSe-enabled UEs in communication range of a Public Safety ProSe-enabled UE, the criterion for ProSe UE-Relay(s) selection can also be based on the result of radio measurements, e.g. the RSRP level or RSSI values of ProSe UE-Relay(s). If a Public Safety ProSe-enabled UE loses coverage of its serving ProSe UE-Relay, either a new ProSe UE-Relay is selected automatically, or an indication of which ProSe UE-Relay(s) are available is given to the Public Safety ProSe-enabled UE, so that a manual selection can be made. 
Meanwhile, one benefit feature to utilize the ProSe UE-Relay as the group owner is that the ProSe UE-Relay can be in-charge-of timing and frequency synchronization for other Public Safety ProSe-enabled UEs. These Public Safety ProSe-enabled UEs avoids performing individual synchronization procedure with each other and only have the initial synchronization acquisition with the ProSe UE-Relay. What the ProSe UE-Relay manages the synchronization issues among its members makes synchronization procedure efficiently and succinctly. 
Furthermore, one-to-many communications is another issue for ProSe communications in Group Owner mode. To provide group communication toward its Public Safety ProSe-enabled UEs, the ProSe UE-Relay has to perform modulation-and-coding scheme selection for its members. For the ProSe UE-to-network Relay scenario, eMBMS service is proposed to serve the downlink traffic for group communication in [3]. One assumption is that the ProSe UE-to-network Relay will support eMBMS service in its eNB-to-UE-Relay link for the broadcast scenario. A further discussion for group communication support is addressed in [4].
3. Proposal
With above analysis, we propose RAN1 to take following issues into consideration:

Proposal 1: RAN1 kindly consider the eNB supporting UE-Relay to perform resource partitioning for in-band ProSe UE-to-network relay(s) in Public Safety communications.
Proposal 2: RAN1 kindly consider the ProSe UE-to-network Relay to perform synchronization for its Public Safety ProSe-enabled UEs in ProSe group communication.
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