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1 Introduction
In RAN1#94b, big progress has been made on NR sidelink PHY structure. In this paper, we give our view on the further design of NR sidelink. 
Agreements:
· NR sidelink supports the SCSs supported by Uu in a given frequency range, i.e., {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2.
· FFS the supported CP length
· Baseline is that a UE is not required to receive sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels
· Baseline is that a UE is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels

Continue discussion on the wavefom till next meeting – companies are encouraged to perform more analysis/evaluations.

Agreements:
For PSCCH and associated PSSCH multiplexing
· At least one of Option 1A, 1B, and 3 is supported.
· FFS whether some options require transient period between PSCCH and PSSCH.
· FFS whether to support Option 2
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Agreements:
Sidelink control information (SCI) is defined.
SCI is transmitted in PSCCH.
SCI includes at least one SCI format which includes the information necessary to decode the corresponding PSSCH.
NDI, if defined, is a part of SCI.
Sidelink feedback control information (SFCI) is defined.
SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.
FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.
FFS how to include other feedback information (if supported) in SFCI.
FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel
FFS in the context of Mode 1:
whether/how to convey information for SCI on downlink
whether/how to convey information of SFCI on uplink

Agreements:
At least resource pool is supported for NR sidelink
Resource pool is a set of time and frequency resources that can be used for sidelink transmission and/or reception.
FFS whether a resource pool consists of contiguous resources in time and/or frequency.
A resource pool is inside the RF bandwidth of the UE.
FFS how gNB and other UEs know the RF bandwidth of the UE
FFS if BWP (if defined) can be used to in defining at least part of resource pool
FFS if the numerology of a resource pool is indicated as a part of (pre-)configuration for resource pool, carrier, band, or BWP (if defined)
UE assumes a single numerology in using a resource pool.
Multiple resource pools can be configured to a single UE in a given carrier.
FFS how to use multiple resource pools when (pre-)configured.
FFS BWP is supported for NR sidelink
FFS whether RAN1 can assume that at most one BWP is configured in a carrier from the system perspective.
It is RAN1 understanding that, in some cases, the entire system bandwidth is covered by a single BWP.
FFS the details of BWP configurations, including the possibility of restricting the number of BWPs
FFS whether BWP for TX and RX is separated or a common BWP applied to both TX and RX
There is at most one activated sidelink BWP for a UE in a given carrier as in the Uu case
Further study the feasibility, benefit, and impact of sidelink BWP switching
Aim to conclude in RAN1#95
Companies are encouraged to provide more analysis, including checking current Rel-15 specification regarding BWP related text



2 Views on the general PHY design
In RAN#94b, major progress has been made on PHY design of sidelink, here we provide our further view on the remaining part: 
· Waveform: CP-OFDM only
· CP length: Normal CP only 
· RS design: Reuse all the PUSCH as starting point
· Candidates are:
· DM-RS: Uplink DM-RS defined in Rel-15 NR Uu is the starting point.
· PT-RS: Same as UU interface 
· CSI-RS for CSI acquisition and frequency/time tracking: same as in UU interface
· SRS: no need to have SRS. – NO need. 
· AGC training signal --- Can be part of the DMRS thus there is no need to have dedicated AGC training signal. 
· Channel coding: 
· For PSSCH, LDPC as Rel-15 data channels. 
· For PSCCH, follow Rel-15 control channels. 
· Modulation – Reuse PUSCH (256QAM)
· RE mapping and rate-matching
· Scrambling

Proposal-1: Reuse existing PUSCH design as basic structure for PSSCH

3 PHY structure to support local manager

Three-Party based communication framework 
Typical communication is between two nodes, for example, cellular communication is between base-station and UE(s). And it has been further categorized into downlink and uplink based on the direction of data packet flow. No matter which direction it is, base-station serves two roles: as a data packet transmitter/receiver and as a scheduler which decides the radio resource to be used for every data packet, see below figure. 
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Figure.1 Two-Parties communication diagram
In order to support more flexible communication structure, it’s better to have a separate node dedicated as scheduler node, see figure.2. The function of Node-S is to coordinate the resource usage within a local area. Thus we also call Node-S as local manager. Similar to two parties’ communication, local manager sends SCI to Node-T and Node-R to convey the scheduling decision. Three parties communication is much flexible than traditional two parties counterpart mainly because it doesn’t need formal association between the Node-T/Node-R with Node-S. In C-V2X, a vehicle UE can serve as local manager to surrounding vehicles. That can effectively reduce transmission collision. 
With the present of local manager, sidelink communication is in hierarchical structure. In another words, vehicle UEs need to associate with local manager somehow. However, there is no need to have full association just like UE-BS in cellular network since local manager essentially is another UE. It simply helps to coordinate the resource utilization in a certain area.  In our opinion, UE can have “diet” connection to local manager, which means UE synchronizes to local manager and blindly decode control channel following the search space configured for it. Also, when UE switch to a different local manager, no need to have normal handover procedure, UE simply just send an SR to another local manager to ask for new resources. 
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Figure.2 Three Parties communication diagram

To support local manager concept, the key PHY structure is to have PSSCH to allocate resource to another UE. We have the following proposals: 

Proposal-2: PSCCH can carry SCI to covey resource allocation information for transmitting PSSCH. 
Proposal-3: Define SCI (Side-link Control Information), analogous to SCI in PDCCH, to be carried in PSCCH. At one SCI format (SCI-Rx) can carry the information for receving/decoding PSSCH and at least one SCI format (SCI-Tx) can carry information of transmitting PSSCH. 
Proposal-4: SCI-Tx should at least include the resource allocation for transmission. The resource allocation can be semi-persistent manner. 
Proposal-5: FFS whether SCI-Tx can include other information, such as MCS, HARQ and TCI. 


4 Conclusion
In this contribution, we proposed the phy structure for NR sidelink. 
Proposal-1: Reuse existing PUSCH design as basic structure for PSSCH
Proposal-2: PSCCH can carry SCI to covey resource allocation information for transmitting PSSCH. 
Proposal-3: Define SCI (Side-link Control Information), analogous to SCI in PDCCH, to be carried in PSCCH. At one SCI format (SCI-Rx) can carry the information for receving/decoding PSSCH and at least one SCI format (SCI-Tx) can carry information of transmitting PSSCH. 
Proposal-4: SCI-Tx should at least include the resource allocation for transmission. The resource allocation can be semi-persistent manner. 
Proposal-5: FFS whether SCI-Tx can include other information, such as MCS, HARQ and TCI. 
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