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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]During the RAN#73 plenary meeting, the feD2D study item was approved. The objectives of the study item are listed as following [1]: 
1. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network Relay UE. [RAN2]
a. Study the possibility of  a common solution supporting the following use cases:[RAN2]
i. UE to network relaying over non-3GPP access (Bluetooth/WiFi). 
ii. UE to network relaying over LTE sidelink. 
iii. [bookmark: OLE_LINK22][bookmark: OLE_LINK23]Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2] 
c. [bookmark: OLE_LINK24][bookmark: OLE_LINK25]Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3]. 
2. Study necessary LTE sidelink enhancements.
a. Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1,RAN2].
b. [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Identify mechanisms to enable QoS, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
In RAN1 #88bis meeting, regarding enhancements for sidelink unicast communication, below agreements are achieved [2]: 

Agreement
· No new sidelink physical channel to be introduced solely to provide feedback
· Piggyback in existing channels is not precluded
· 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.

[bookmark: OLE_LINK99][bookmark: OLE_LINK100]In this contribution, we focus on the mechanism of feedback information exchange and present our point of views.

Discussion
Decoding status feedback
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]In Rel-12/13 D2D and Rel-14 V2V communication, broadcast based sidelink communication is defined without link adaption mechanism, such as HARQ ACK/NACK feedback and adaptive MCS selection. In order to increase reliability and avoid half-duplex collision, fixed number of (re)transmission of SA/data is used in D2D/V2V communication. 
In feD2D communication, unicast based communication is specified to meet the requirement of QoS and reliability. In addition, main motivation of this study item is to use LTE technology to connect and manage low cost devices or wearable devices. The designed QoS and reliability enhancement mechanism should also focus on power consumption of relay UE and remote UE.
Mechanism of decoding status feedback, e.g. HARQ ACK/NACK feedback, can be considered. Comparing with fixed number of (re)transmission, decoding status feedback can prevent unnecessary retransmission times to reduce transmission power consumption and bandwidth at transmitter and decoding power consumption at receiver. Moreover, the MCS level of (re)transmission can be adjusted based on the channel state information to further enhance QoS and reliability.
Proposal 1: Introduce HARQ ACK/NACK feedback to feD2D communication.
Feedback mechanism and procedure
As mentioned in the RAN1#88bis meeting agreements, considering the complexity of remote UE, no new sidelink physical channel will be introduced solely to provide feedback. In that way, HARQ ACK/NACK feedback information can be transmitted on control channel or data channel in feD2D communication. If the feedback information is independently transmitted on data channel, it has to have to a control information indication. If the feedback information is transmitted with a data transmission or piggyback on data channel, because we could not predict whether there is a data transmission in feedback time interval, the timeliness of feedback cannot be guaranteed. So, the feedback information should be included in the control information, and the control information can be transmitted in control channel with/without data transmission.
Proposal 2: Include the feedback information in the control information.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In this study item we aim to study the application of D2D, the traffic type in feD2D communication is insensitive to latency. Also the buffer status of remote UE and relay UE may be unequal, they don’t have to be configured the same transmission opportunities. So we propose that the feedback information transmission can respond to one or more HARQ processes. The advantage of one-to-multiple feedback is to increase resource utilization of the control channel and limit the number of feedback information transmission. It can further reduce the power consumption of remote/relay UE.
Proposal 3: A feedback information transmission can respond to one or more HARQ processes.

Conclusions
In this contribution, we analyze necessity of HARQ ACK/NACK feedback to enable QoS, reliability and low energy of feD2D sidelink communication. The following proposals are provided:
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]Proposal 1: Introduce HARQ ACK/NACK feedback to feD2D communication.
Proposal 2: Include the feedback information in the control information.
Proposal 3: A feedback information transmission can respond to one or more HARQ processes.
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