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1 Introduction
In this paper, we give our view on the remaining details of NR sidelink PHY layer structure. 

2 Forward compatible design principle

Forward compatibility is an important design principle which consider the possibility that later release device may need to co-exist with the legacy devices. A forward compatible design must have the followings:
1. A signaling which can inform legacy UE that a subset of radio resource (OFDM symbols, subcarriers, or a subset of slots) are not available (reserved for some unknown technology)
2. PHY channel structure design should endorse certain level of flexibility to fit any subset of OFDM symbols or subcarriers, or a subset of slots. That includes at least the followings:
a. Sensing scheme must support certain level of flexibility to allow PSCCH location (time or frequency) to be adapted according to the available subset of resource. 
b. PSSCH location and length must be flexible, either by configuration or indicating in the SCI. 
c. All the RSs, including CSI-RS, PTRS, DMRS must support flexible locations which is configurable or dynamically adjusted according to SCI. 

Proposal: Rel.16 sidelink physical layer structure should be flexible enough to support it to be co-exist with new technology in future. (Forward compatibility)
3 Details of forward compatible design. 
To support forward compatible design, Rel.16 spec must support flexible slot format configuration. E.g. slot format configuration should include: release information, subset of slots, subset of OFDM symbols. When UE receives a slot format configuration matches its release, it should comply with the slot format and only transmit on the available resource (OFDM symbols, subcarriers and slots). When next release further enhanced sidelink, e.g. introduce another RS, legacy UE can be configured with a slot format which avoid using the specific OFDM symbol where the enhanced RS is on. 

Another issue is how to communicate slot format configuration to individual UEs. For UEs in the coverage of wireless network, gNB/eNB can broadcast slot format configuration. And the broadcast can be very infrequently as this slot format configuration information is to allow co-existence between legacy and new release of device which is rarely changed. For UEs out-of-coverage, daisy-chain type of broadcasting scheme can be introduced. When a UE received a slot format configuration, it shall re-broadcast the same message following the periodicity information inside of the configuration. Since each UE may re-broadcast the same message using a global synchronized time frame, the re-broadcast becomes a SFN type of communication which can effectively enlarge probability of successful decoding 

Proposal: UE can be configured with slot format which release dependent, slot format indicate the available slot and OFDM symbols for each slot. 

Proposal: introduce a daisy-chain rebroadcast scheme in NR sidelink to spread the key system information among users out-of-coverage. 
4 PTRS design for NR sidelink
Phase tracking Reference Signal (PTRS) has been proven to be very needed for FR2 communication. In fact, it’s not just for FR2, even FR1 with large bandwidth also need PTRS as the phase noise is mainly relevant when large SCS is used. NR access link already designed PTRS for both OFDM and DFT-s-OFDM waveforms. As sidelink only support OFDM, it’s straight forward to borrow the PTRS design from uplink access link. 

Proposal: PTRS design for sidelink is the same as uplink PTRS which includes the following details. 
1. PTRS sequence is the same access link PTRS
2. PTRS REs are within the PSSCH. 
3. PTRS time domain density depends on the modulation. 
4. PTRS RE should avoid DMRS REs. 


5 Conclusion
In this contribution, we proposed the phy structure for NR sidelink. 


Proposal-1: Rel.16 sidelink physical layer structure should be flexible enough to support it to be co-exist with new technology in future. (Forward compatibility)

Proposal-2: UE can be configured with slot format which release dependent, slot format indicate the available slot and OFDM symbols for each slot. 

Proposal-3: introduce a daisy-chain rebroadcast scheme in NR sidelink to spread the key system information among users out-of-coverage. 

Proposal-4: PTRS design for sidelink is the same as uplink PTRS which includes the following details. 
1. PTRS sequence is the same access link PTRS
2. PTRS REs are within the PSSCH. 
3. PTRS time domain density depends on the modulation. 
4. PTRS RE should avoid DMRS REs. 
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