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Introduction
Following was achieved in RAN1#88bis meeting, 
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 is to discuss HARQ-ACK feedback in FeD2D seeing there was no further progress in RAN1#89 meeting. 
Discussion
There could be two ways to transmit HARQ-ACK feedback information based on the agreements: Approach 1) Using MAC CE (by reusing legacy PSSCH) and approach 2) SCI (reusing legacy PSCCH). Approach 1) has the benefit on overhead reduction or resource utilization but the problem is it is difficult to guarantee the feedback timing or opportunity as when to transmit PSSCH is uncertain. Approach 2) can solve the problem of approach 1) but it consumes more resources and make the half duplex issue more complex (cannot receive the normal PSCCH during feedback).  Considering each approach has its own cons and pros, combination of the two approaches can be a good tradeoff. If UE that needs to feedback HARQ-ACK has PSSCH to transmit, HARQ-ACK bits are piggybacked in PSSCH. Otherwise UE will use PSCCH in next subframe to feedback HARQ-ACK bits.
Proposal1: Feedback channel (MAC CE or PSCCH) depends on availability of PSSCH

Based on different feedback channel, there would be three options on determining feedback timing,
Option 1: HARQ feedback timing is explicitly or implicitly indicated in SCI allocating PSSCH
Option 2: HARQ feedback timing is based on available PSSCH transmission
Option 3: HARQ feedback timing is based on fixed feedback subframes which could be feedback resource pool or fixed subframes within SA resource pool 

Figure 1 shows an example of option 1, where relay UE transmits SA to remote UEs in 1st SA period. Relay UE will feedback HARQ-ACK bits via PSCCH in next SA period based on explicit or implicit indication of SA. 
[image: ]
Figure 1 HARQ feedback timing is explicitly or implicitly indicated in SCI allocating PSSCH (option 1)


Figure 2 shows an example of option 2. As there is PSSCH to transmit, relay UE will utilize PSSCH to piggyback HARQ-ACK bits. One PSSCH is used to transmit HARQ-ACK bits that are not transmitted by other PSSCH. 
[image: ]
Figure 2 HARQ feedback timing is based on availability of transmitted PSSCH (option 2)

Option 3 is to define a new resource pool in order to reserve special feedback resources, as shown in Figure 3.

[image: ]
Figure 3 HARQ feedback timing is based on feedback resource pool (option 3)

Proposal 2: To consider following options for sidelink feedback timing
Option 1: HARQ feedback timing is explicitly or implicitly indicated in SCI allocating PSSCH
Option 2: HARQ feedback timing is based on available PSSCH transmission
Option 3: HARQ feedback timing is based on fixed feedback subframes which could be feedback resource pool or fixed subframes within SA resource pool

In addition, the number of transmitted PSSCH in a SA period may vary largely based on the traffic characteristics so the HARQ-ACK feedback bits may exceed payload size of feedback channel (piggybacked in PSSCH or transmitted via SCI), it is better to consider dynamic way of handling feedback bits. For example, bundling, multiplexing or combination of bundling and multiplexing on HARQ feedback bits is based on the number of transport blocks that needs to feedback. 
Proposal 3: HARQ feedback bundling, multiplexing or combination of bundling and multiplexing is based on the number of transport blocks that needs to feedback
Conclusion
In this contribution we discussed HARQ-ACK feedback in FeD2D. Especially we propose followings, 
Proposal 1: Feedback channel (MAC CE or PSCCH) depends on availability of PSSCH
Proposal 2: To consider following options for sidelink feedback timing
Option 1: HARQ feedback timing is explicitly or implicitly indicated in SCI allocating PSSCH
Option 2: HARQ feedback timing is based on available PSSCH transmission
Option 3: HARQ feedback timing is based on fixed feedback subframes which could be feedback resource pool or fixed subframes within SA resource pool
Proposal 3: HARQ feedback bundling, multiplexing or combination of bundling and multiplexing is based on the number of transport blocks that needs to feedback
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