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1 Introduction

At the RAN1 #88bis meeting, the following agreements for feedback information to be exchanged between two communicating UEs were reached [1].
Agreement
· Study the following feedback information to be exchanged between the receiving and transmitting UEs for sidelink link adaptation
· Decoding status, taking into account the impacts on complexity and Remote UE power consumption
· Adaptation of MCS, number of (re)transmissions and resource for transmission
· FFS on sidelink CSI feedback
· SL measurements e.g. SL-RSSI/RSRP/RSRQ. FFS on details.
At the RAN1 #89 meeting, the following agreement was reached [2].
Agreement
· Time-frequency resource specific SL-RSSI measurement/report are supported in FeD2D.
In this contribution we discuss the feedback mechanism when UE is in eNB scheduled resource allocation. In addition, details of HARQ ACK feedback on sidelink is discussed. 
2 Discussions
2.1 Feedback mechanism when UE is in eNB scheduled resource allocation
In Rel 12/13 D2D, which is designed mainly for broadcast communication, no feedback mechanism is defined either between two communicating UEs or between D2D UE and eNB. In FeD2D, which mainly considers unicast operation scenario between Remote UEs and Relay UEs, SL link adaptation was introduced to enable more efficient communication [1]. When the UE is in autonomous resource selection mode, the UE can determine the transmission resource itself according to the exchanged information from the receiving UE. When the remote UE is in relay UE assisted resource allocation mode, the relay UE can determine the remote UE’s transmission resource according to relay UE’s measurement. Similarly, when the UE is in eNB scheduled resource allocation mode, eNB needs to know the channel state information between the two communicating UEs to schedule UE’s transmission resource. For example, the UE can report the resources with low interference to eNB or the UE can report resources with high interference to eNB so that eNB would not schedule those resources for the transmitting UE. 
Proposal 1: When the UE is in eNB scheduled resource allocation mode, channel state information between relay UE and remote UE can be reported to the eNB.
2.2 HARQ ACK Feedback 
Instead of blind retransmission, HARQ can be introduced into sidelink to improve the sidelink reliability as well as resource usage efficiency. Decoding status such as ACK/NACK information can be exchanged between receiving and transmitting UEs in order to ensure reliable unicast communication. Decoding status feedback can also reduce power consumption in the transmitter by avoiding unnecessary retransmissions. As agreed at RAN1#88b meeting that no new sidelink physical channel is introduced solely to provide feedback, only simple HARQ mechanism should be considered. The ACK/NACK can be carried by an existing physical channel, such as the PSCCH. An example HARQ procedure in the sidelink is illustrated in Figure 1. The source UE can indicate the ACK/NACK resource within SA. The destination UE should feedback ACK/NACK in that resource. If data transmission failed, together with NACK information, the destination UE may also send SA to the source UE to indicate the resource for retransmission. In this way, retransmission resource can be adapted by destination UE based on the quality of previous transmission. Also, the ACK/NACK information could be jointly encoded with some CSI information, similar to UCI. This could have further benefits such as e.g., indicating if the transmission was not received because of interference (e.g., due to a hidden node), or not enough link budget.
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Figure 1. Simple HARQ procedure

Proposal 2: ACK/NACK of the previous transmission(s) carried by SCI should be supported.

In addition, if the ACK/NACK transmission resource is not scheduled by the source UE, there might be cases where the source UE misses some ACK/NACK messages. For instance, if the source UE sends an SCI corresponding to data in a subframe which is used by the destination UE to transmit ACK/NACK, the ACK/NACK will be missed. A simple solution is to have the SCIs containing the ACK/NACKs transmitted in an ACK/NACK pool that may be either separate from the SA pool or a sub pool of the SA pool.
3 Conclusions
In this contribution we discuss feedback mechanism when UE is in eNB scheduled resource allocation as well as details of HARQ ACK feedback. Based on the discussions, we have the following observations and proposals.
Proposal 1: When the UE is in eNB scheduled resource allocation mode, channel state information between relay UE and remote UE can be reported to the eNB.
Proposal 2: ACK/NACK of the previous transmission(s) carried by SCI should be supported.
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