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1. Introduction
RAN1 discussed the need of sidelink feedback and the following agreement was made in RAN1#88bis: 

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.
This contribution provides discussions on the need and method to deliver the sidelink feedback information.
2. Discussions 
2.1. Sidelink feedback mechanism
We firstly need to discuss the implication of the agreement “No new sidelink physical channel to be introduced solely to provide feedback.” In general, feedback from the receiver to the transmitter can use either physical layer signalling or high layer signalling. The benefits of using physical layer signalling are two folds; low feedback latency and low signalling overhead. Such benefits are from the fact that high layer processing, including appending high layer packet header and zero padding, is not needed. However, the agreement in the last meeting seems to imply that these benefits do not need to be pursued in FeD2D for IoT and wearable. It seems a typical assumption that the link condition between the relay UE and the remote UE does not change so fast, and using physical layer signalling for low latency is not an essential requirement. Furthermore, no new physical sidelink channel means that any transmission for sidelink feedback require at least 1 ms transmission time which can be too excessive from the viewpoint of power consumption as well as resource utilization especially when message arrival to the receiver is not as frequent as that in the transmitter. Rather, it would be more power/resource efficient to send the feedback information along with any data, which implies that the feedback latency can be increased.
As per the current agreement, it is still possible to consider using piggyback in the existing channels. Basically there are two possibilities in implementing this piggyback:

· Option 1: Piggyback is done at the physical layer. This can be similar to the UCI piggyback to PUSCH where some PUSCH REs are punctured and UCI for HACK-ACK or CSI is transmitted instead. Alternatively, some reserved bits in SCI can be considered as the container of the feedback information if the size is suitable.
· Option 2: Piggyback is done at high layer. Information for the sidelink feedback is firstly reported to high layer and the feedback content is generated at high layer as a part of high layer contents (e.g., as a part MAC CE). It is equivalent to say that sidelink feedback uses high layer signalling.
It is clear that the expected specification impact is much larger in Option 1 at least from the physical layer viewpoint, while there is no fundamental difference in the two options. The principle is the same in both options in that sidelink feedback information is transmitted in the physical sidelink channel together with other content high layer generated.
Proposal 1: High layer signaling is used to send any sidelink feedback information.
2.2. Feedback contents
At least three types of feedback information were discussed in the last meeting; the decoding status, the information on SL transmission parameters, and long-term SL measurement.
For the decoding status, RAN2 already agreed to introduce RLM AM to SL and this provides a mechanism to feedback the decoding status at high layer. This is well aligned with Proposal 1 of this document, and no additional solution seems necessary.

Observation 1: RLM AM in sidelink already provides feedback on the decoding status.

Feedback information such as adaptation of MCS, number of (re)transmissions, CSI is to help the transmitter adjust the transmission parameters in the link adaptation. It firstly needs to be noted that feedback on the decoding status can also be used in the link adaptation: The transmitter can reduce the MCS or increase the repetition number if it observes that decoding failure occurs too frequently. Although it will take some time to get a stabilized parameter setting, it is expected that the link condition between the relay UE and the remote UE does not change so fast, so such a link adaptation based on the decoding status can work reasonably. With this observation, additional benefit of introducing feedback on the link adaptation may be marginal and needs to be carefully investigated.
Observation 2: Link adaptation based on the decoding status is possible without additional information such as MCS, repetition number, CSI.
Long-term SL measurement such as SL-RSSI/RSRP/RSRQ can also be used for the link adaptation, but the target time scale may not be the same as the feedback information such as MCS and CSI. Actually, this long-term measurement can be used in the initial transmission parameter setting which can be adjusted based on further feedback on the decoding status as discussed above. Thus, using SL measurement can accelerate the convergence to the proper transmission parameter setting. Given that RAN1 already specified such SL measurement, feedback on SL measurement can be easily supported. Additional usage of the SL measurement, especially SL-RSSI and RSRQ, can be the selection of transmission resources. If the receiver reports which resources are experiencing more interference, the transmitter can avoid using those resources to improve the reliability. In order to enable such usage, SL-RSSI should support resource-specific measurement, for example, the receiver measures separate SL-RSSI per a set of resources and reports multiple measurements each of which is associated with a specific resource set.
Proposal 2: Feedback on long-term SL measurement (e.g. SL-RSSI/RSRP/RSRQ) is supported. In addition, resource specific SL-RSSI measurement needs to be supported.

3. Conclusion
The issue of sidelink feedback was discussed in this contribution. Observations and proposals are summarized as follows:
Proposal 1: High layer signaling is used to send any sidelink feedback information.

Observation 1: RLM AM in sidelink already provides feedback on the decoding status.

Observation 2: Link adaptation based on the decoding status is possible without additional information such as MCS, repetition number, CSI.
Proposal 2: Feedback on long-term SL measurement (e.g. SL-RSSI/RSRP/RSRQ) is supported. In addition, resource specific SL-RSSI measurement needs to be supported.
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