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Introduction
In RAN#83, Rel-16 WID on 5G V2X with NR sidelink was approved [1]. One of the objectives of the 5G V2X WI is to specify sidelink synchronization mechanism as per the study outcome.
	· Sidelink synchronization mechanism as per the study outcome [RAN1, RAN2]
· Procedures selecting synchronization reference
· S-SSB and procedures to transmit and receive it, including when GNSS and gNB/eNB are unavailable
· Use of RS for sidelink synchronization if specification impact is identified


In this document, we mainly discuss our views on S-SSB and synchronization reference selection for NR sidelink.
Discussion
S-SSB
S-SSB transmission
UE transmits SLSS/PSBCH in order to provide sidelink synchronization information for other UEs and to extend the coverage of the cell. In LTE V2X, UE transmits SLSS/PSBCH (synchronization information) either when E-UTRAN configures it to do so by dedicated signalling (i.e. network based), or when not configured by dedicated signalling (i.e. UE based) and E-UTRAN broadcasts for the in-coverage case or pre-configures a threshold for the out-of-coverage case. Specifically, UE transmits SLSS/PSBCH based on network configuration. When not configured, the UE transmits SLSS/PSBCH if measured RSRP is lower than (pre-) configured threshold. As for 5G V2X with NR sidelink aims the similar objective in synchronization information delivery as in LTE V2X, hence, it’s straightforward to maintain the same condition for S-SSB transmission. Therefore, we have the following proposal:
Proposal 1: Reuse the condition of SLSS/PSBCH transmission in LTE V2X for S-SSB transmission in NR sidelink, which includes:
· Network configuration.
· Measured RSRP compared with (Pre-) configured threshold.
PSBCH contents
There was little offline discussion on PSBCH contents and no agreements were reached during SI phase. Considering LTE V2X, if in-coverage on the frequency for sidelink operation and if TDD configuration is included in SIB1, the UE shall set TDD configuration information in LTE V2X MIB the same meaning as included in the received SIB1. As discussed above, e.g. when the network configures UE to transmit sidelink synchronization information in LTE V2X, the main purpose is to extend the coverage of the cell. UE which receives the transmitted SLSS/PSBCH shall sync to the same cell and obtain the same timing information and TDD configuration. In our point of view, it is natural to adopt the same mechanism in NR sidelink, or at least for the case of in coverage, TDD configuration information conveyed in sidelink system information does not violate the cell-specific TDD configuration. For the case of out-of-coverage, UE may either set TDD configuration as the SyncRef UE, or set as the pre-configured TDD configuration. Hence, we have the following proposal:
Proposal 2: For the case when UE is in coverage, cell-specific TDD configuration is included in NR PSBCH. For the case of out-of-coverage, UE sets TDD configuration either according to reference UE or pre-configuration.
In NR Rel-15, cell-specific IE: TDD-UL-DL-ConfigCommon in SIB1 includes at most 2 configuration patterns concatenated to ensure flexibility which takes more than 50 bits payload when 2 patterns configured. It seems too much for NR PSBCH considering only TDD configuration field. A simple method is to include only UL slots indication to reduce TDD configuration overhead in PSBCH.
Proposal 3: Adopt Rel-15 NR cell-specific TDD configuration as baseline in NR PSBCH. FFS methods to reduce TDD configuration overhead.
In the frequency domain, it may be necessary to indicate an initial resource pool via PSBCH such that UEs that may communicate with each other can exchange physical layer broadcast messages in that resource pool e.g. in order for the higher layers to initiate unicast or groupcast sessions. Other mechanisms/triggering conditions should allow UEs to switch to other resource pools when the unicast or groupcast sessions are established.
Proposal 4: NR PSBCH indicates an initial resource pool within the (pre-) configured SL BWP in the NR SL carrier.
Synchronization references
The following working assumptions made during the SI phase are related to synchronization references,
	RAN1#96 agreements:
	Whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured.  
o	The following table is a working assumption
	GNSS-based synchronization
	gNB/eNB-based synchronization

	•	P0: GNSS 
•	P1: the following UE has the same priority: 
•	UE directly synchronized to GNSS 
•	P2: the following UE has the same priority: 
•	UE indirectly synchronized to GNSS
•	P3: the remaining UEs have the lowest priority.
	•	P0: gNB/eNB
•	P1’: UE directly synchronized to gNB/eNB 
•	P2’: UE indirectly synchronized to gNB/eNB 
•	P3’: GNSS 
•	P4’: UE directly synchronized to GNSS 
•	P5’: UE indirectly synchronized to GNSS
•	P6’: the remaining UEs have the lowest priority. 





We are in principle fine with confirming the working assumption, with only one comment on synchronization references for GNSS-based synchronization. In our view, in case a gNB/eNB is also synchronized to GNSS (e.g. a UE can derive the same DFN from the gNB/eNB and from GNSS) there is no reason why that gNB/eNB is excluded from being a synchronization reference. Hence we propose to confirm the working assumption with the addition of “gNB/eNB synchronized to GNSS” to priority level P1.
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Conclusion
In this contribution, we discuss some issues on sidelink synchronization mechanism in NR sidelink, and make the following proposals:
Proposal 1: Reuse the condition of SLSS/PSBCH transmission in LTE V2X for S-SSB transmission in NR sidelink, which includes:
· Network configuration.
· Measured RSRP compared with (Pre-) configured threshold.
Proposal 2: For the case when UE is in coverage, cell-specific TDD configuration is included in NR PSBCH. For the case of out-of-coverage, UE sets TDD configuration either according to reference UE or pre-configuration.
Proposal 3: Adopt Rel-15 NR cell-specific TDD configuration as baseline in NR PSBCH. FFS methods to reduce TDD configuration overhead.
Proposal 4: NR PSBCH indicates an initial resource pool within the (pre-) configured SL BWP in the NR SL carrier.
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