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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During the RAN1#94, regarding physical layer structures and procedure in NR V2X, the related agreements were made as follows [6]:
Agreements:
· At least PSCCH and PSSCH are defined for NR V2X. PSCCH at least carries information necessary to decode PSSCH.
· Note: PSBCH will be discussed in the synchronization agenda.
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]RAN1 continues study on the necessity of other channels. 
· Further study on
· Whether/which sidelink feedback information is carried by PSCCH or by another channel/signal.
· Whether/which information to assist resource allocation and/or schedule UE’s transmission resource(s) is carried by PSCCH or by another channel/signal.
· PSCCH format(s) and content(s) for unicast, groupcast, and broadcast
Agreements:
RAN1 to continue study on multiplexing physical channels considering at least the above aspects:
· Multiplexing of PSCCH and the associated PSSCH (here, the “associated” means that the PSCCH at least carries information necessary to decode the PSSCH).
· Study further the following options: 
· Option 1: PSCCH and the associated PSSCH are transmitted using non-overlapping time resources.
· Option 1A: The frequency resources used by the two channels are the same.
· Option 1B: The frequency resources used by the two channels can be different.
· Option 2: PSCCH and the associated PSSCH are transmitted using non-overlapping frequency resources in the all the time resources used for transmission. The time resources used by the two channels are the same.
· Option 3: A part of PSCCH and the associated PSSCH are transmitted using overlapping time resources in non-overlapping frequency resources, but another part of the associated PSSCH and/or another part of the PSCCH are transmitted using non-overlapping time resources.
Illustration of the above options:
[image: ]


In this contribution, we provide our views on physical layer structures and procedure.
Discussion
PSCCH format(s) and content(s)
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Based on achieved agreements in RAN1#94, at least PSCCH and PSSCH are defined for NR V2X. PSCCH at least carries information necessary to decode PSSCH. In addition, the carried information on PSCCH should further include some specific information for unicast communication, groupcast communication and broadcast communication respectively. For example, HARQ feedback may be supported in unicast communication and groupcast communication for higher reliability requirement. As mentioned in our companion contribution [4], ID information and HARQ feedback information can be carried by PSCCH for unicast communication. But for broadcast communication, these informations may be not needed. 
Proposal 1: Sidelink HARQ feedback information and ID information are carried by PSCCH.
As mentioned in [5], UE determines sidelink transmission resource in Mode 2. In order to avoid hidden node and half duplex issue, UE may transmit indication information for resource reservation and/or pre-emption. These informations can be also carried by PSCCH. 
Proposal 2: Resource reservation and/or pre-emption indication information are carried by PSCCH.
Multiplexing of PSCCH and the associated PSSCH
In LTE V2X, sub-channel based resource pool is defined in order to reduce blind detection effort of Rx UE. In NR V2X, the sub-channel based resource pool configuration is still useful for UE blind detection reduction. Additionally, NR supports a wide range of bandwidths from 5MHz to 100MHz in FR1 and from 50MHz to 400MHz in FR2. It implies that different UEs may have different bandwidth capabilities. As a result, sub-channel based resource partition for unicast, groupcast or broadcast communication should consider the different UE bandwidth capabilities. 
Proposal 3: Sub-channel based resource partition needs to consider different UE bandwidth capabilities.
In LTE V2X, PSCCH and the associated PSSCH are always FDMed in same subframe for latency reduction. In NR V2X, there are three options are listed in above agreement, in order  to meet more stringent requirement, Option 1 and Option 3 can be further studied. For example, in Option 1, PSCCH can use DFT-s-OFDM for wider coverage and PSSCH can use CP-OFDM for higher spectrum efficiency. In Option 3,CORSET design in NR can be as the starting point for NR sidelink PSCCH design. It is benefit to bandwidth limited UE detection.
Proposal 4: Option 1 and Option 3 can be further studied.
Numerology and waveform
Comparing with LTE, NR supports multiple types of subcarrier spacing. In NR V2X, available bandwidths on different frequency spectrum are different and the performance requirements (e.g., max end-to-end latency, reliability, data rate and min required communication range) of each use case are also different. So flexible numerology on different frequency spectrum can be studied to meet various requirements. For the waveform, each physical channel should be not limited on DFT-s-OFDM. CP-OFDM can be studied to support multiple layers transmission.
Proposal 5: Flexible numerology on different frequency spectrum can be studied.
Proposal 6: For the waveform, DFT-s-OFDM and CP-OFDM can be studied.
Conclusion
In this contribution, we focus on sidelink physical layer structures and procedure in NR V2X and present our views. We have the following proposals:
Proposal 1: Sidelink HARQ feedback information and ID information are carried by PSCCH.
Proposal 2: Resource reservation and/or pre-emption indication information are carried by PSCCH.
[bookmark: _GoBack]Proposal 3: Sub-channel based resource partition needs to consider different UE bandwidth capabilities.
Proposal 4: Option 1 and Option 3 can be further studied.
Proposal 5: Flexible numerology on different frequency spectrum can be studied.
Proposal 6: For the waveform, DFT-s-OFDM and CP-OFDM can be studied.
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