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In the RAN1 #94bis meeting, the following agreements were made for NR V2X synchronization mechanism [1]: 
	Agreements:
At least GNSS, gNB, NR UE, and eNB are supported as the synchronization source for NR V2X.
eNB as a synchronization source for NR V2X UEs supporting LTE Uu/PC5 or Uu only (no change to the eNB behaviour) 
Whether a source is supported is for further NR V2X UE capability consideration
Agreements:
NR V2X sidelink operation includes the following cases:
NR V2X sidelink is synchronized with LTE V2X sidelink
NR V2X sidelink synchronization procedure operates independently to the LTE V2X sidelink synchronization procedure




In this contribution, we provide our views on 1) Priority rules for NR V2X sidelink synchronization sources 2) Discussion on PSBCH contents 
Priority rules for NR V2X sidelink synchronization sources 
It has been agreed that GNSS, gNB, NR UE and eNB can be supported as the synchronization source for NR V2X and whether a source is supported is for further NR V2X UE capability consideration. In this section, the priority rules for UE capable of supporting GNSS, NR/LTE uu and NR SL will be discussed.
As we have discussed in previous proposal [2], there are two cases for discussion:
· Case1: Presence of the serving cell, i.e., in-coverage (InC) or Out-of-coverage (OoC) with SL configuration from the serving cell. 
· Case2: Absence of the serving cell, i.e., Out-of-coverage (OoC) with only SL pre-configuration. 
For a NR V2X UE to determine the synchronization priority, firstly it needs to determine itself whether it is belong to Case1 or Case2, i.e., the availability of a serving cell.  
Proposal 1: The priority rules of synchronization sources is defined based on the availability of the serving cell. 
Priority rule for Case 1 (with presence of the serving cell):
Similar to LTE, the sync priority can be indicated for a UE camping in a serving cell via the configuration. In NR V2X, The IE typeTxSync similar to LTE V2X can be used to indicate whether GNSS or cell is prioritized for sync. However, there is no need to further indicate whether gNB or eNB is prioritized because the sync accuracy is determined by the signal strength (i.e., PCell/SCell/Serving Cell) rather than cell type. The following two cases are considered based on the different typeTxSync indication.
Case 1-1: typeTxSync = cell, 
· If there is a serving cell in the sidelink frequency, use the serving cell as reference. 
· If there is no serving cell in the sidelink frequency, use the PCell (RRC_CONNECTED) or the serving cell (RRC_IDLE) as reference.
Case 1-2: typeTxSync = gnss, 
· If GNSS is reliable based on the requirement, use GNSS as reference.
· If the GNSS is not reliable, use the InC NR V2X UE synced to GNSS as reference. 
· Otherwise, follow the rule in Case 1-1 to set a serving cell as the reference.
Proposal 2: For UE with a serving cell, NR supports indication of sync priority as GNSS or cell with the corresponding priority rules listed in Case 1-1 and Case 1-2.
Priority rule for Case 2 (without the serving cell)
In this case, the sync priority for GNSS or cell can be indicated via pre-configuration. There are several sources for consideration, such as: GNSS, UEs directly or indirectly synced to eNB/gNB/GNSS, and other UEs as listed in Table 1 and notes. 
In determination of priority, one rule inherited from LTE V2X is that UE directly synced to eNB/gNB/GNSS has higher priority than UEs indirectly synced to them. The priority rules in Table 1 has been summarized for the UEs of Case2 to select a synchronization source.
Proposal 3: UEs directly synced to GNSS/cell have the higher priority than UEs indirectly synced to them. 
Proposal 4: For UE without a serving cell, NR supports indication of sync priority as GNSS or cell with the corresponding priority rules listed in Table 1.
Table 1. Priority rules in Case2 for a NR-V2X UE 
	syncPriority = cell
	syncPriority = gnss

	Priority rule: Ordered by 6 priority groups (PG) and ordered by S-RSRP strength within the PG. 
	Priority rule: Ordered by 4 PG groups and then ordered by S-RSRP strength within the PG.

	PG1: NR_UEgNB or NR_UEeNB
	PG1: Reliable GNSS

	PG2: NR_UENR_UE-gNB or NR_UENR_UE-eNB
	PG2: NR_UEgNB, NR_UEeNB  and NR_UEGNSS

	PG3: Reliable GNSS
	PG3: NR_UENR_UE-gNB , NR_UENR_UE-eNB and NR_UENR_UE-GNSS

	PG4: NR_UEGNSS
	PG4: NR_UEother

	PG5: NR_UENR_UE-GNSS
	

	PG6: NR_UEother
	

	Notes: 
· NR_UEgNB and NR_UEGNSS represents the NR_UE that use gNB and GNSS as synchronization sources directly, respectively.
· NR_UENR_UE-gNB represents NR UE that use NR_UEgNB as sync source, i.e., indirectly synced to gNB via NR SL.
· NR_UENR_UE-eNB represents NR UE that use NR_UEeNB as sync source, i.e., indirectly synced to eNB via NR SL.
· NR_UENR_UE-GNSS represents NR UE that use NR_UEGNSS as sync source, i.e., indirectly synced to GNSS. 
· NR_UEother represents the other NR UEs than the one in the higher priority groups, such as UE self-promoted as sync source due to lacking of other sync sources.


Discussion on information carried by PSBCH
In LTE/NR, MIB info carried in PBCH provides the basic information for the UE to access into the network. For V2X, MIB information carried in PSBCH is to provide the timing information and the resource configuration to enable the SL communication for out-of-coverage UEs without serving cell. 
In LTE V2X, PSBCH contents is defined considering LTE feature based design, including sl-bandwidth, tdd-ConfigSL, directFrameNumber, directSubFrameNumber and inCoverage indicator. In NR V2X, the information carried in PSBCH should consider NR feature based design, such as SSB structure, whether supporting beam sweeping, bandwidth part (BWP) and different numerologies. At least the following information can be carried in PSBCH:
Timing information
It is reasonable to indicate the frame number in NR V2X PSBCH for frame timing info. For indication of subframe/slot information, there are two options:
· Option A: Slot/subframe information for the corresponding S-SSB is carried in MIB explicitly.
· Pros: Flexible location for SSB
· Cons: Large signaling overhead to indicate all possible locations in subframe/slot.
· Option B: Fixed and unique location for S-SSBs in a subframe to derive the slot/subframe information implicitly.
· Pros: Small signaling overhead with fixed location/pattern to derive the timing information.
· Cons: Fixed and single location for SSB in a subframe. SSB period can’t be smaller than a subframe.
Proposal 5: SFN is carried in MIB whereas fixed and unique location for S-SSB in a subframe is used to derive the slot/subframe information implicitly.

Initial SL BWP configuration information
NR has introduced BWP. Based on the analysis in the accompanied contribution [3], it is desirable to introduce BWP for NR sidelink. Thus, the information related to initial SL BWP configuration can be carried in PSBCH.
Proposal 6: Initial SL BWP configuration is carried in PSBCH and details are FFS.

InCoverage Indicator
The inCoverage indicator in LTE V2X PSBCH is used to indicate if the UE is directly or indirectly synced to GNSS/eNB. This is used for the priority group selection since UEs directly synced to GNSS/eNB has higher priority than UEs indirectly synced to them. However, such indicator is carried in MIB in LTE V2X so that UE has to decode PSBCH every time to determine the priority group, which causes the unnecessary complexity for the UEs. In NR V2X, such indicator can be considered to be carried in PSBCH-DMRS to avoid PSBCH decoding for priority group identification.
Observation 1: In LTE V2X, UEs have to decode inCoverage in PSBCH to determine priority groups with unnecessary complexity.
Proposal 7: The inCoverage indicator can be carried in PSBCH-DMRS rather than PSBCH payload to avoid unnecessary decoding for priority group identification.
Conclusion
The following summarizes the observations and proposals in this contribution.
Observation 1: In LTE V2X, UEs have to decode inCoverage in PSBCH to determine priority groups with unnecessary complexity.
Proposal 1: The priority rules of synchronization sources is defined based on the availability of the serving cell. 
Proposal 2: For UE with a serving cell, NR supports indication of sync priority as GNSS or cell with the corresponding priority rules listed in Case 1-1 and Case 1-2.
Proposal 3: UEs directly synced to GNSS/cell have the higher priority than UEs indirectly synced to them. 
Proposal 4: For UE without a serving cell, NR supports indication of sync priority as GNSS or cell with the corresponding priority rules listed in Table 1.
Proposal 5: SFN is carried in MIB whereas fixed and unique location for S-SSB in a subframe is used to derive the slot/subframe information implicitly.
Proposal 6: Initial SL BWP configuration is carried in PSBCH and details are FFS.
Proposal 7: The inCoverage indicator can be carried in PSBCH-DMRS rather than PSBCH payload to avoid unnecessary decoding for priority group identification.
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