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1 Introduction
In the 3GPP RAN1 #89 meeting, feD2D communication and UE-to-NW relaying aspects were discussed [1]. For sidelink UE-to-NW relaying, the following agreements were made:
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
In this contribution, we firstly discuss the collisions issues in feD2D operation. After that, we also discuss collision avoidance mechanisms and issues related to simultaneous transmission for feD2D.

2 Discussion
2.1 Collisions in feD2D
In feD2D, the relay UE needs to communicate with multiple remote UEs in the sidelink. At the same time, the relay UE should also transmit and receive not only its own traffic but also the remote UEs’ traffic via Uu. With such operation, the conflict between sidelink and backhaul link (Uu link) especially in relay UE will be increased compared to the Rel-12/13 D2D. Since one of the important aspects of feD2D is to support E2E QoS, it is required that the sidelink and backhaul link are well coordinated to mitigate the collisions.
In the previous RAN1 meeting, collision scenarios in feD2D were identified. The possible conflicts in feD2D are shown in Table 1.
Table 1
Possible conflicts in feD2D

	
	Relay UE
	Remote UE (Type 1)
	Remote UE (Type 2)

	(1) SL TX and UL TX
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	(2) SL RX and UL TX
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	(3) SL RX and DL RX
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 (1) SL TX and UL TX
· For the relay UE, Tx collision avoidance or simultaneous transmission are needed.
· For the remote UE, there would be no use case where the remote UE needs to transmit UL TX and SL TX simultaneously since one of the motivations of feD2D is to reduce the power consumption of UL transmission. Therefore remote UE will generally transmit UL only through the relay UE to reduce transmission power instead of transmitting both ways.
(2) SL RX and UL TX

· For the relay UE, SL RX and UL TX collision avoidance is necessary. Full duplex operation in the same carrier frequency cannot be assumed.

· For the remote UE, similar to scenario (1), there would be no use case where remote UE needs to transmit UL TX while receiving a SL signal from a relay UE that is located near to the remote UE. In this case, the remote UE normally transmits the UL signal through the relay UE that is close to the relay UE. Also type 2 relay UEs cannot support this mode of operation since SL RX cannot be assumed.
(3) SL RX and DL RX

· The relay UE can receive both SL RX and DL RX signals at the same time due to there being at least 2 Rx chains in the relay UE (according to feD2D assumptions).
· For the remote UE, there are cases where the relay UE needs to monitor DL RX in addition to receiving SL RX. Since it is assumed that the remote UE has a single Rx chain, it is necessary to coordinate SL RX and DL RX. Similar to scenario (2), type 2 relay UEs cannot be supported in this mode of operation.

According to the above consideration, we focus on the scenarios of (1) with relay UE, (2) with relay UE and (3) with remote UE for the following discussion.
2.2 Collision avoidance mechanism
For scenarios (1) and (2) with the relay UE, similar to the Rel-12/13 D2D operation, basically the eNB scheduler can solve collisions between SL and UL in a TDM manner. However, since in feD2D it can be assumed that there are multiple remote UEs under the relay UE and the relay UE should also transmit and receive not only own DL/UL traffic but also traffic from/to remote UEs,  Uu link operation will be relatively restricted by SL operation. This is especially because of the burden of control signalling, such as ACK/NACK operation, on the Uu link. In addition, sometimes there may be collisions and the SL communication will be dropped to prioritize Uu operation, if eNB scheduler cannot resolve conflicts.
To mitigate this issue, one way would be to reduce “distributed” transmission in the time domain in the UL. If the UL transmissions from multiple remote UEs can be bundled at the relay UE, scheduling flexibility at eNB will be increased and packet dropping in the SL will be decreased.
Observation 1: For SL TX/RX and UL TX at the relay UE, the eNB scheduler can be used to avoid collisions.
Proposal 1: To mitigate Uu scheduling restrictions caused by SL operation, control signalling bundling by the relay UE in UL transmissions is beneficial.
For scenario (3) with the remote UE, the remote UE sometimes needs to switch between SL RX to DL RX due to the need to perform RRM measurements for handover from the eNB and so on. In this case, coordination between SL RX and DL RX is necessary. One way to coordinate this conflict is by eNB scheduling. The eNB can configure DL RX timing at the remote UE to avoid the SL resource pool. The other way is to use scheduling in the relay UE for relay UE assisted resource allocation. The relay UE can also coordinate SL RX at the remote UE while the remote UE is switching to DL RX. In this case, signalling to indicate the DL RX configuration of the remote UE is necessary for relay UE if eNB configures DL RX configuration for remote UE. 
Observation 2: For SL RX and DL RX in the remote UE, the eNB scheduler or relay UE scheduler can be used to avoid collisions.
Proposal 2: Signalling to indicate to the relay UE the DL RX configuration of the remote UE is necessary if relay UE coordination is used.
2.3 Simultaneous transmission of SL TX and UL

In section 2.2, collision avoidance in a TDM manner was discussed. In this section, collision avoidance in an FDM manner for scenario (1) with a relay UE is discussed. If simultaneous transmission between SL TX and UL TX is introduced at the relay UE, scheduling restriction and latency can be mitigated.
Assuming that the transmission power of SL is fairly small compared to that of rel-12 D2D, due to the communication distance of wearable use cases, there would be few impacts regarding the maximum transmission power allocation for UL TX. Although it depends on the transmission power allocation between SL TX and UL TX, it is beneficial to support simultaneous transmission in the relay UE in some cases. However single carrier property at relay UE should be carefully considered.
Proposal 3: FDM multiplexing transmissions between SL TX and UL TX at the relay UE should be supported.
3 Summary
In this contribution, the following observations and proposals are made:
Observation 1: For SL TX/RX and UL TX at the relay UE, the eNB scheduler can be used to avoid collisions.

Proposal 1: To mitigate Uu scheduling restrictions caused by SL operation, control signalling bundling by the relay UE in UL transmissions is beneficial.

Observation 2: For SL RX and DL RX in the remote UE, the eNB scheduler or relay UE scheduler can be used to avoid collisions.

Proposal 2: Signalling to indicate to the relay UE the DL RX configuration of the remote UE is necessary if relay UE coordination is used.

Proposal 3: FDM multiplexing transmissions between SL TX and UL TX at the relay UE should be supported.
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