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1. Introduction
In RAN #83 meeting, a new WI “5G V2X with NR sidelink” was approved [1]. In accordance to the WI objectives, “RRM core requirement” need to be specified in RAN4. In last meeting, the initial discussion on RRM aspects took place and the following was agreed in [2]:
	· RAN4 starts to study V2X UE sidelink transmit timing requirement based on RAN1/2’s agreement for synchronization reference source
· Other RRM requirement is not precluded if identified.


In this contribution, we provide our initial analysis on V2X UE transmit timing requirement.
2. Discussion
The V2X SL synchronization is one of the key procedures introduced in the scope of 5G V2X WI. Based on the agreement in TR.38.885 [3] and the working assumption in RAN1’s WI stage, the following synchronization reference source can be considered for sidelink communication:
· GNSS-based synchronization
· gNB/eNB-based synchronization
· Sync-Ref UE based synchronization
In general, the synchronization procedure has direct impacts on the UE transmit/receive timing and frequency accuracy. The sidelink transmit timing requirements can be different provided different synchronization reference sources.
2.1	GNSS based synchronization
In case that GNSS is prioritised as the synchronization reference source, V2X UE derives its transmission timing from GNSS-based synchronization source. For GNSS-based synchronization, since the UE transmit timing error consists of GNSS receiver timing error and UE internal timing error. For GNSS receiver side, the timing error should be the same for all SCS-es, however, the UE internal timing error could be different depends on the SCS of SL carrier. We think the values assumed for LTE V2X analysis could be reused as least for 15 KHz SCS case, for other SCS-es, e.g. 120KHz SCS, the timing error may cause asynchronous operation due to short OFDM symbol duration and CP length (~18*64*Tc for 120KHz SCS), thus the further analysis are needed to study whether to defined the tighten requirements or not.
Observation 1: For GNSS based synchronization, UE transmit timing error consists of GNSS receiver timing error and UE internal timing error.
Proposal 1: The UE transmit timing error requirement can be defined as 12*64Tc at least for 15KHz SCS, and FFS for other SCS.
In LTE V2X, UE derives its transmission timing from GNN synchronization source provided that it has “sufficient reliability”, and RAN4 introduced the reliability requirement for GNSS signal to estimate the quality of GNSS signal in TS36.133. Similarly, in order to guarantee the overall system robustness and prevent the Ping-Pong effect of GNSS synchronization source, the requirement for GNSS signal reliability should be introduced in NR V2X.
Proposal 2: The requirement for GNSS signal reliability should be introduced in NR V2X.
2.2	gNB based synchronization
For gNB based synchronization, UE is required to derive the sidelink transmission timing by evaluating gNB downlink timing. And the sidelink transmission timing error can be defined in Table 1, which is reused the requirements specified in TS38.133 section 7.1.2.
[bookmark: _Ref525840901]Table 1: Timing error for gNB based synchronization
	Frequency Range
	SCS of DL SSB signals from gNB (KHz)
	SCS of sidelink signals (KHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Proposal 3: For gNB based synchronization, the sidelink transmit timing error can reuse the UL transmit timing requirements defined in TS38.133 section 7.1.2.
[bookmark: _GoBack]UE may use eNB DL timing as the synchronization source in some scenarios, which is under discussion in RAN1. Once RAN1 made the formal decision on eNB-based synchronization for NR V2X, the sidelink transmission timing requirements for eNB-based synchronization should be introduced.
2.3	Sync-Ref UE based synchronization
Sync-Ref UE can be used as the synchronization reference source for V2X communication when GNSS and gNB are not available and UE can derive synchronization from the neighbour UE which has reliable synchronization source, e.g. in a long tunnel scenario or in desert scenario which is out of coverage.
In NR V2X, the SCS for sidelink reference signal are defined as follows:
· FR1: 15KHz, 30KHz and 60KHz
· FR2: 60KHz and 120KHz
Thus, it is necessary to analysis the sidelink transmission timing error for different SCS combinations between Sync-Ref UE and the UE to be synchronized. Since RAN1 has not yet completed NR V2X physical layer design for sidelink, therefore, the timing error cannot be assessed in this meeting.
Observation 2: It is necessary to analysis the sidelink transmission timing error for different SCS combinations between Sync-Ref UE and the UE to be synchronized once RAN1 has completed NR V2X sidelink physical layer design.
3. Conclusion
In this contribution, we provide our initial views on NR V2X sidelink transmission timing requirements, and provide the proposals as follows:
Observation 1: For GNSS based synchronization, UE transmit timing error consists of GNSS receiver timing error and UE internal timing error.
Proposal 1: The UE transmit timing error requirement can be defined as 12*64Tc at least for 15KHz SCS, and FFS for other SCS.
Proposal 2: The requirement for GNSS signal reliability should be introduced in NR V2X.
Proposal 3: For gNB based synchronization, the sidelink transmit timing error can reuse the UL transmit timing requirements defined in TS38.133 section 7.1.2.
Observation 2: It is necessary to analysis the sidelink transmission timing error for different SCS combinations between Sync-Ref UE and the UE to be synchronized once RAN1 has completed NR V2X sidelink physical layer design.
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