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1. Introduction
RAN1 discussed UE-network relaying options in the FeD2D study item, and the following agreement was made in RAN1#89. 
Agreement
· Study further whether and how to limit collisions of SL TX/RX and UL TX

· Study further whether and how to limit collisions of DL RX and SL RX for Remote UE
On the other hand, RAN2 completed their part of this study item including the following conclusion:

· Bi-directional Layer 2 UE-NW relay is feasible from a RAN2 perspective.
· RAN2 considers the SI complete with the understanding that there are still details to be discussed in WI phase.
Considering these agreements, this contribution discusses the issue of handling collisions of different links in bidirectional relaying operations.
2. Discussion
Two potential collisions were discussed in the RAN1#89 agreements. The first one is collision of SL TX/RX and UL TX. This collision would not happen at the remote UE in bidirectional relaying because it is expected that no UL TX takes place at the remote UE.
 Thus, we can focus on the relay UE case for this type of collision. UL TX for the relay UE can be well scheduled by the eNB so that UL TX takes place in a subframe where the relay UE does not participate in SL TX/RX. In order to enable this scheduling, the eNB needs to know which resource pool is used by which relay UE. Such information may not be automatically available at the eNB if the relay UE has some functionality of controlling the resource to use in communication with its remote UEs (e.g., by restricting a certain remote UE resource pool). Thus, we propose to consider information exchange between the eNB and the relay UE to assist eNB scheduling for SL and UL collision avoidance. To be specific, two approaches can be considered.
· eNB indicates the set of resource that are safe from UL transmission. Relay UE can use the set for the sidelink communication with its remote UEs.

· Relay UE reports the set of resource used for its sidelink communication. eNB can avoid scheduling UL TX in the reported resource.

Proposal 1: To assist eNB scheduling that avoids collision of SL and UL at the relay UE, signaling needs to be supported between eNB and relay UE to indicate the resources that can be used for SL without interruption from UL.
The second type of collision is time overlap of DL RX and SL RX at the remote UE. This happens because remote UE has only one RX chain which needs to be shared between DL RX and SL RX. In most cases, remote UE does not need to receive DL signal/channel once it is associated with the relay UE in the bidirectional relaying operations. This is because all the necessary DL information can be transferred via the relay UE. However, the remote UE may need to perform some DL measurement even after association with the relay UE. To be specific, continuous DL monitoring is needed to keep synchronization with the serving eNB if the remote UE uses its serving eNB signal for its synchronization reference. Also, the remote UE needs to measure pathloss from its serving eNB to calculate the upper bound of its sidelink transmissions as per the following agreement made in RAN1#89:
Agreement

· For sidelink power control for FeD2D, unless instructed by TPC command from the eNB, the UE transmits at a power no larger than the calculated power based on open loop power control between the UE and the eNB as described in Section 14.1.1.5 of TS 36.213
· Maximum power of sidelink transmission, and open loop power control parameters (P0, alpha) are configured by eNB.

· For out of coverage operation power control parameters (P0, alpha = 0) can be pre-configured

· FFS if UE is not required to monitor DL

This implies that the remote UE needs to be provided with some time duration for DL monitoring such that sufficient monitoring time can be ensured to fulfill the minimum requirement on the accuracy of synchronization and pathloss measurement.
Proposal 2: DL monitoring time needs to be provided to the remote UE to keep synchronization with eNB (when eNB is the synchronization reference) and to measure the pathloss to be used in calculating the upper bound of the sidelink transmission power.
3. Conclusion
This contribution discussed how to limit collisions of different links at the relay UE and remote UE. The following proposals were made:
Proposal 1: To assist eNB scheduling that avoids collision of SL and UL at the relay UE, signaling needs to be supported between eNB and relay UE to indicate the resources that can be used for SL without interruption from UL.

Proposal 2: DL monitoring time needs to be provided to the remote UE to keep synchronization with eNB (when eNB is the synchronization reference) and to measure the pathloss to be used in calculating the upper bound of the sidelink transmission power.
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� Remote UE may perform UL TX in unidirectional relaying in order to send some DL-related information such as HARQ-ACK for PDSCH and DL CSI.
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