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1. [bookmark: _Toc120549591]Introduction
At last RAN1 #94 meeting, agreements about NR V2X unicast/groupcast was agreed as the following [1], 
Agreements:
· RAN1 assumes that higher layer decides if a certain data has to be transmitted in a unicast, groupcast, or broadcast manner and inform the physical layer of the decision. For a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. Note that RAN1 has not made agreement about the difference among transmissions in unicast, groupcast, and broadcast manner.
· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.
· ID
· Groupcast: destination group ID, FFS: source ID
· Unicast: destination ID, FFS: source ID
· HARQ process ID (FFS for groupcast)
· RAN1 can continue discussion on other information
Agreements:
· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
· HARQ feedback
· CSI acquisition
· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme

In last meeting, the support of unicast and groupcast in V2X was agreed. In order to improve the spectrum efficiency and the reliability performance, HARQ and CSI should also be introduced in V2X. In this contribution, the general channel design of HARQ and CSI feedback will be discussed. 
2. Channel design of HARQ and CSI feedback
In this section, the general channel design of HARQ and CSI feedback will be discussed.
2.1 Channel design
In LTE V2X, only PSCCH/PSSCH for transmitting broadcast data are designed. In NR V2X, in order to improve the spectrum efficiency and reliability performance at least in unicast and groupcast scenario, the HARQ and CSI feedback should also be introduced. Different to LTE Uu or NR Uu which the HARQ and CSI feedback is from UE to eNB/gNB using PUCCH or PUSCH, the HARQ and CSI feedback in NR sidelink is from vehicle to another vehicle. That is one vehicle is operating in transmitter mode when transmitting unicast or groupcast data to other vehicles and in receiver mode when monitoring the HARQ and CSI feedback from other vehicles. This is similar to the current PSCCH/PSSCH procedure in LTE V2X in which a vehicle monitors PSCCH/PSSCH in the resource pool as a receiver and transmit broadcast data as a transmitter.
[bookmark: _GoBack]Therefore, to minimum the number of sidelink physical channel format, the transmission of SL-SCH SA/data (broadcast/groupcast/unicast) and HARQ and CSI feedback can use the same physical channel such as PSCCH or PSSCH. That means a vehicle could monitor other vehicles’ data, HARQ and CSI feedback in the same physical channel. Reuse of PSCCH or PSSCH to transmit HARQ and CSI can not only reduce the new physical channel design but also reduce the vehicle transmitter or receiver complexity.
Furthermore, whether PSCCH or PSSCH will be used to carry HARQ and/or CSI depends on the payload size of PSCCH and the number of bits of HARQ and/or CSI. If number of bits of feedback is small, e.g. ≤2, an enhanced PSCCH format with OCC could be considered, which is similar with PUCCH format 1. If number of bits of feedback is medium, e.g. 3~40, PSCCH format similar with for SA could be reused. If number of bits of feedback is large, e.g. >40, PSSCH could be used.
Proposal 1: PSCCH/PSSCH should be used for transmitting HARQ/CSI feedback. 
Although the physical channel is the same for SL-SCH SA/data transmission and HARQ and CSI feedback, vehicle should also distinguish these information in physical layer. One possible solution is using different SCI formats, e.g. SCI format 1 is used to scheduling the PSSCH and SCI format 2 is used to report HARQ or CSI. Alternatively, RNTI, scrambling ID and/or physical resource can also be considered for distinguishing SA/data and feedback. 
Proposal 2: Distinguish SL-SCH transmission and HARQ/CSI feedback in physical layer can use the following options:
· SCI format
· RNTI
· scrambling ID
· physical resource

2.2 Resource pool design
If the PSCCH/PSSCH is used to transmit HARQ and CSI feedback, the resource pool design should also be studied. To reduce the physical layer complexity, the baseline design framework is the same for two resource pools which one is for SL-SCH transmission and one is for HARQ and CSI feedback.
Sub-channel based resource pool determination can be the starting point. Considering the payload of HARQ and CSI feedback is smaller than SL-SCH, the sub channel size for HARQ and CSI feedback resource pool can be different to SL-SCH transmission resource pool as well. 
In addition, the multiplexing of two resource pools should be studied too. The two resource pools could be TDMed and/or FDMed in system level to decrease the interference between SL-SCH transmission and HARQ/CSI feedback but the resource efficiency will decrease. Alternatively, these two resource pools can be partially or completely overlap to reuse the physical resource while the interference is guaranteed by resource selection/assignment.
Proposal 3: Sub-channel based resource pool design could be a starting point which the resource pool parameters such as sub-channel size can be different for HARQ/CSI feedback resource pool and data resource pool.
Proposal 4: The multiplexing of resource pool for HARQ and CSI feedback and resource pool for SL-SCH transmission can use the following options:
· TDMed and/or FDMed in system level
· Partially or completely overlaped
3. Conclusions
In this contribution, the general channel design of HARQ and CSI feedback is discussed, and the following proposals are made.
Proposal 1: PSCCH/PSSCH should be used for transmitting HARQ/CSI feedback. 
Proposal 2: Distinguish SL-SCH transmission and HARQ/CSI feedback in physical layer can use the following options:
· SCI format
· RNTI
· scrambling ID
· physical resource

Proposal 3: Sub-channel based resource pool design could be a starting point which the resource pool parameters such as sub-channel size can be different for HARQ/CSI feedback resource pool and data resource pool.
Proposal 4: The multiplexing of resource pool for HARQ and CSI feedback and resource pool for SL-SCH transmission can use the following options:
· TDMed and/or FDMed in system level
· Partially or completely overlaped
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