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Introduction
According to the new SID description in [1], the following issues should be discussed in NR Sidelink study:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
First of all, the physical layer structures of Sidelink in NR system should be discussed, including resource types, resource pool structure, basic structures of Sidelink channels, etc.  In this contribution, we present elementary analyses on the related issues and give some assumptions for further study.
Discussion 
Symbol type for Sidelink
As Sidelink signalling is transmitting/receiving between V2X UEs, UL resource are used for Sidelink in LTE in order to avoid interference and complexity for UE implement.  Accordingly, UL symbol can be used for NR Sidelink while DL symbol are not.  Besides UL symbol, a new type of “X” symbol is defined in NR and it can be re-configured as UL symbol.  Then a basic issue should be decided for NR Sidelink is which type of symbols should be used.  There are three candidate cases:
Case 1: UL symbols
Case 2:  X symbols
Case 3:  UL+X symbols
For case 1, same as LTE Sidelink, similar schemes of LTE Sidelink may be reused for NR Sidelink.  Without using X symbols, case 1 has no impact on the rules related to X symbols or else it may cause extra problem and needs more detail discussion.  A potential demerit of case 1 is that the available number of symbols, i.e. configured as cellular common UL symbols, may be not sufficient for V2X requirement.
The main merit of case 2 is that it may have less impact on cellular UL as the X symbols included in Sidelink resource pool are reserved for Sidelink and should not be scheduled for cellular UEs.  The independent resources for Sidelink leads no influence on cellular UL and full resource flexibility for Sidelink.  Obviously, it calls for dedicate X symbols for Sidelink which limits resource scheduling on X symbol of cellular communication.
Case 3 can be seen as a hybrid scheme of case 1 and case 2.  Accordingly, it contains all the potential merits and demerits of the two cases.  The hybrid scheme requires more resource assignment complexity and control indication overhead while it also provides more available number of symbols and resource flexibility for Sidelink.  
As discussed above, the three cases of symbol types can be used for Sidelink should be considered and determined for NR Sidelink resource scheme.
Proposal 1: The type of symbols which can be used for Sidelink, i.e. using UL symbols, or X symbols, or UL and X symbols, should be determined. 
SLSS/PSBCH
In LTE V2X, sidelink synchronization signal (SLSS) and Physical Sidelink Broadcast Channel (PSBCH) are transmitted for sidelink synchronization. In NR V2X, the requirement for sidelink synchronization does not change. In some scenarios, e.g., out of network coverage, SLSS/PSBCH still need to be transmitted to realize sidelink synchronization in the sidelink communication range. 
SS/PBCH block may be a natural selection for NR V2X SLSS/PSBCH (named NR-based SLSS/PSBCH) format, including several symbols in time domain and some PRBs in frequency domain. Like the SLSS/PSBCH transmission in LTE V2X, NR-based SLSS/PSBCH can be transmitted in the periodic synchronization resources which can be configured or preconfigured like the way of LTE V2X. 
In LTE V2X, the subframes used for SLSS/PSBCH transmission do not include in the resource pools for PSCCH/PSSCH. In other words, data transmission would never occupy the subframes for SLSS/PSBCH. In NR V2X, the slots/symbols used for NR-based SLSS/PSBCH can also be excluded like in LTE V2X. However, multiple BWPs may be supported in a slot/symbol, if the whole symbols for NR-based SLSS/PSBCH are excluded, all PRBs in all BWPs would be unusable for data transmission. This may result in low efficiency of resource. In consideration of this, whether the NR-based SLSS/PSBCH and other channels can use resources in FDM pattern need to be further studied. 
Proposal 2: The structure of SS/PBCH block may be reused for NR-based SLSS/SPBCH format. The resources for NR-based SLSS/SPBCH can be configured or preconfigured. 
Proposal 3: Whether the NR-based SLSS/PSBCH and other channels can use resources in FDM pattern should be further studied. 
Sidelink resource pool 
For V2X communication, Sidelink resource pools should be configured to clarify the available resources for Sidelink.  Similar with the PSCCH/PSSCH resource pools scheme in LTE Sidelink communication, resource pool based communication scheme should be considered for NR Sidelink at least for broadcast/groupcast and mode 4-like communication.  More details in [2].
Proposal 4:  Sidelink resource pool should be configured on NR Sidelink. 
Considering the resource pool structures, FDM PSCCH/PSSCH resource pool structure can be reused in NR with different RBs on each symbol used for Sidelink.  With FDM PSCCH/PSSCH resource pool, SCI and data can be transmitted on the same symbol to avoid extra latency.
Besides that, an integrate Sidelink resource pool structure should be considered in NR Sidelink discussion. An integrate resource pool for Sidelink is defined as that the resources included in the resource pool can be used for V2X signalling transmission and either PSCCH or PSSCH channel resources could be flexibly configured within it.  It sets no limitation for Sidelink channel resource allocation and provides more space for PSCCH/PSSCH channel scheme.
Proposal 5: FDM PSCCH/PSSCH resource pool and integrate Sidelink resource pool scheme should be considered for NR Sidelink. 
RS enhancement
As mentioned in RAN#80 meeting, Sidelink based on NR is projected in phase 3 SI. Take the feature of high frequency and the mobility of the vehicles in consideration, more symbols should be configured to transmit DMRS in a slot. Compared to NR configuration, sidelink may have some different design because of the gap in the last symbol and the undetermined location of the control channel in a slot. And NR DMRS configuration does not always meet the requirement of V2X DMRS design. For example, in NR configuration, if PUCCH is configured in the first 3 symbols, only 3 symbols can be configured as DMRS for PUSCH in [5], and 1 symbol is configured in every 4 symbols, this may not achieve a good demodulation performance in sidelink because of the fast-changing channel state caused by high speed of the vehicles, up to 500km/h.
Meanwhile 64QAM or higher MCS level may be used in sidelink, the phase noise may cause a bad impact on data demodulation because of the high frequency. In NR, PTRS can be configured for phase noise compensation, so in V2X PT-RS can still be considered to be used to compensate phase noise. 
So, we make the following proposal:
Proposal 6: Compared to NR, for high frequency and mobility in V2X, how DMRS is configured should be studied and some new DMRS design is required. 
Proposal 7: To compensate phase noise, PTRS for V2X sidelink should be further studied.
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In this paper, preliminary discussion on physical layer structures of Sidelink is presented and the following proposals are given as following:
Proposal 1: The type of symbols which can be used for Sidelink, i.e. using UL symbols, or X symbols, or UL and X symbols, should be determined.
Proposal 2: The structure of SS/PBCH block may be reused for NR-based SLSS/SPBCH format. The resources for NR-based SLSS/SPBCH can be configured or preconfigured. 
Proposal 3: Whether the NR-based SLSS/PSBCH and other channels can use resources in FDM pattern should be further studied. 
Proposal 4:  Sidelink resource pool should be configured on NR Sidelink. 
Proposal 5: FDM PSCCH/PSSCH resource pool and integrate Sidelink resource pool scheme should be considered for NR Sidelink. 
Proposal 6: Compared to NR, for high frequency and mobility in V2X, how DMRS is configured should be studied and some new DMRS design is required. 
Proposal 7: To compensate phase noise, PTRS for V2X sidelink should be further studied.
References
RP-181480, New SID: Study on NR V2X.
[bookmark: _Ref13428]R1-1808605, “Discussion on NR Sidelink Physical resource pool allocation”, ZTE
R1-1808604, “Discussion about Synchronization mechanism for NR V2X”, ZTE
[bookmark: _Ref25631]22.886 Study on enhancement of 3GPP Support for 5G V2X Services
[bookmark: _Ref13921]38.211 Demodulation reference signal for PUSCH



