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1 Introduction

At the RAN1 #88bis meeting, the following agreements for link adaptation were reached [1].
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.
In this contribution we discuss on potential issues and enhancement on link adaptation with feedback information. 
2 Discussion on link adaptation 
In UL, eNB can obtain UL channel quality by measurement of sounding reference signal (SRS) transmitted by UE before UL transmission. Then eNB can schedule UL transmission of the UE based on the measurement result. In D2D, the receiver may obtain sidelink channel quality by DMRS in SA and data packet from the transmitter. Then the receiver sends feedback to the transmitter to help adjust next data packet transmission. If the transmitter intends to obtain channel quality feedback to help determine transmission parameters such as MCS value and number of (re)transmissions before the initial transmission, or it intends to obtain channel quality of a wider bandwidth than a data packet transmission, it may need to transmit additional reference signals for the receiver measurement. However, the reference signal transmission may increase overhead and system complexity due to resource configuration of reference signal and channel quality feedback by the receiver, etc. 
Observation 1: Separate reference signal transmission for measurement is not efficient in terms of system capacity and complexity.

When a UE is in eNB scheduled resource allocation mode, the transmission parameters such as MCS value and number of (re)transmissions are assigned by eNB. If the UE applies link adaptation with feedback of suggested transmission parameters from the target UE, the UE needs to inform these transmission parameters to eNB. Thus signaling overhead between UE and eNB will increase.  
Observation 2: When the UE is in eNB scheduled resource allocation mode, signaling overhead of link adaptation with feedback should be considered.
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 transmitter by avoiding unnecessary retransmissions. As agreed in last meeting that no new sidelink physical channel to be introduced solely to provide feedback, only simple HARQ mechanism should be considered. The ACK/NACK can be carried in the existing physical channel, such as the SCI. An example HARQ procedure in sidelink is illustrated in Figure 1. The source UE can indicate the ACK/NACK resource with SA. The destination UE should feedback ACK/NACK in the resource scheduled by the source UE. If data transmission is failed, together with NACK information, the destination UE may also send SA to the source UE to indicate resource for retransmission. In this way, retransmission resource can be adapted by destination UE based on the quality of previous transmission.
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Figure 1. Simple HARQ procedure

Proposal 1: ACK/NACK of the previous transmission(s) carried by SCI should be supported.
3 Conclusions
In this contribution we discuss on potential issues and enhancement on link adaptation with feedback information. Based on the discussions, we have the following observations and proposals.
Observation 1: Separate reference signal transmission for measurement is not efficient in terms of system capacity and complexity.

Observation 2: When the UE is in eNB scheduled resource allocation mode, signaling overhead of link adaptation with feedback should be considered.
Proposal 1: ACK/NACK of the previous transmission(s) carried by SCI should be supported.
References

[1] RAN1 Chairman’s Notes, Spokane, USA, 3rd – 7th April 2017
_1551729764.vsd
SA with ACK/NACK resource indication


Data


SA with ACK/NACK


Source UE


Destination UE



