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Introduction
In the RAN#83 plenary meeting, the WID for Rel-16 NR V2X has been approved [1]. According to the WID, one of the objectives is to specify solutions for physical layer procedures. In the RAN1#96b meeting, some agreements on HARQ feedback, PSFCH and CSI-RS have been achieved. In this contribution, we share further considerations on some design aspects of physical layer procedures. 
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CSI acquisition
In RAN#83, the WID for NR V2X has been agreed. According to the WID, one of the objectives is to study CSI acquisition for unicast. 
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.

Based on the WID, CSI will be conveyed by PSSCH. For the sake of unified design, CSI reporting better uses the same framework as that of regular data transmission. That is, PSSCH conveying CSI is always scheduled by PSCCH (SCI). The SCI can notify the UE to receive CSI, and also indicate the resource allocation of PSSCH. 
Proposal 1: PSSCH is always scheduled by SCI even when delivering CSI via PSSCH.

Under different circumstances, PSSCH can contain: 
· Data only, or
· CSI only, or
· Data and CSI.
PSSCH was defined for conveying data from the beginning. Naturally, a UE will only transmit sidelink data via PSSCH. When there is a need for CSI report, the UE can only transmit CSI via PSSCH and thus does not have to wait for data arrival to use PSSCH. For a UE performing CSI report, when the UE happens to have data to transmit, it can transmit CSI together with data, i.e., using CSI piggyback on PSSCH. For different use cases, PSSCH can convey different types of information. Depending on whether CSI is carried on PSSCH or not, procedures for RE mapping and channel coding will be different. Misinterpretation at the receiving UE side can easily lead to decoding failure. To avoid any ambiguity, it would be necessary to let the receiving UE know which information is actually conveyed by PSSCH. Then the UE can perform de-mapping and decoding without any misunderstanding. For example, it can be considered to use SCI to indicate which information is contained in PSSCH.
Proposal 2: PSSCH can contain data only, or CSI only, or data and CSI. Therefore, it can be considered to use SCI associated with PSSCH to indicate which information is actually contained in PSSCH.

HARQ-ACK piggyback on PSSCH
In the RAN1#96b meeting, the following agreements have been achieved w.r.t. PSFCH resource configuration. 
Agreements:
· It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
· N is configurable, with the following values
· 1
· At least one more value >1
· FFS details
· The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
· HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool


According to the agreements, PSFCH does not have to be configured in each slot. By this way, PSFCH overhead can be reduced. Depending on the PSFCH resource configuration, PSFCH may have less opportunities than those of PSSCH. In this case, if a UE needs to feedback HARQ-ACK, it has to wait for an available PSFCH opportunity to perform transmission. During the waiting period where there is no PSFCH opportunity, if the UE happens to have data to transmit on PSSCH to the same HARQ-ACK receiving UE, it can be considered to let the UE piggyback HARQ-ACK on PSSCH. By this way, HARQ-ACK can be transmitted more quickly to the receiving side. In a slot configured with PSFCH, the UE needs to monitor PSCCH in the first several symbols, and then switch to transmit PSFCH at the last several symbols. Therefore, the Rx-to-Tx switching will be needed before PSFCH transmission. If HARQ-ACK can be piggybacked on PSSCH during the waiting period, the UE does not need to go through Rx-Tx switching to feedback HARQ-ACK on the originally assigned PSFCH resoruce. Therefore, it can be beneficial to have the flexibility to piggyback HARQ-ACK on PSSCH.
Proposal 3: It can be considered to support HARQ-ACK piggyback on PSSCH.

CBG-based (re)transmission and HARQ-ACK
CBG-based (re)transmission and CBG-based HARQ-ACK have been introduced in NR Rel-15. One of the motivations is to support preemption where URLLC services can override eMBB services. For NR V2X, services with different requirements need to be supported and thus preemption can still be useful. To support preemption, CBG-based (re)transmission and CBG-based HARQ-ACK can also be supported in NR V2X. Additionally, in the complex interference environment of sidelink, channel conditions can vary a lot even within one slot. For example, if PSSCH and PSFCH can be multiplexed in a FDM manner, PSFCH can have an impact on AGC accuracy and make only partial code blocks within the TB not received successfully. When only a partial TB fails due to e.g. the impact of PSFCH, CBG-based (re)transmission and CBG-based HARQ-ACK can also be used to save retransmission overhead. 
In NR V2X, transmission will occur in a certain resource pool. It could be possible that there is no preemption within a resource pool or there is no big channel condition fluctuation within a resource pool. For such a resource pool, CBG-based (re)transmission and CBG-based HARQ-ACK may not need to be configured. Therefore, it can be considered to configure CBG-based (re)transmission and CBG-based HARQ-ACK on a per resource pool basis.
Proposal 4: It can be considered to introduce CBG-based (re)transmission and CBG-based HARQ-ACK.

Conclusions
In this contribution, we share views on some design aspects of physical layer procedures for NR V2X. The proposals are highlighted as follows.
Proposal 1: PSSCH is always scheduled by SCI even when delivering CSI via PSSCH.
Proposal 2: PSSCH can contain data only, or CSI only, or data and CSI. Therefore, it can be considered to use SCI associated with PSSCH to indicate which information is actually contained in PSSCH.
Proposal 3: It can be considered to support HARQ-ACK piggyback on PSSCH.
Proposal 4: It can be considered to introduce CBG-based (re)transmission and CBG-based HARQ-ACK.
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