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Introduction
In RAN4 meeting #90bis, an LS on NR V2X UE RF parameters and transient period was approved [1]. The timing error related agreement is copied as follows: 
	Timing error between a UE and its synchronization reference.
· FR1:
· gNB synchronization reference source: reuse NR UE UL transmission timing error defined in Table 7.1.2-1 in TS38.133
· GNSS synchronization reference source: Time error is 12*64Tc for 15kHz SCS. It is starting point, RAN4 will further analyse the timing error by GNSS synchronization source and subject to change during NR V2X WI phase. Other SCSs are FFS
· UE synchronization reference source: FFS
· FR2:
· gNB synchronization reference source: reuse NR UE UL transmission timing error defined in Table 7.1.2-1 in TS38.133. It is starting point, RAN4 will further analyse the timing error by gNB synchronization source and subject to change during NR V2X WI phase.
· GNSS synchronization reference source: FFS
· UE synchronization reference source: FFS



In this contribution we provide further discussion on the transit timing error for NR V2X.
Discussion
GNSS timing synchronization accuracy
For GNSS based synchronization, the values assumed for the LTE analysis could be reused for FR1 (i.e. [12]*64*Tc). For FR2, in general case similar timing accuracy values could apply. Same time, “12*64*Tc” timing accuracy may be insufficient for FR2 operation and will cause asynchronous operation due to short OFDM symbol duration and CP (~18*64*Tc for 120 kHz SCS). The “12*64*Tc” GNSS accuracy for LTE was defined under assumption of L1 band GNSS signal is available. Assuming good RF conditions and dual frequency (L1+L5 band) GNSS receivers it is possible to achieve 3*64*Tc timing accuracy. However, it is questionable whether good RF conditions and dual frequency GNSS receiver be always guaranteed and, hence, the corresponding timing error may not be achievable all the time. So, it is not recommended to mandate UE to meet such tight requirements all the time. Thus, it is proposed to reuse the existing LTE V2X timing requirements for GNSS based synchronization source at least for FR1: 
Proposal #1:	When GNSS is the synchronization source for NR V2X, the timing error should be ±12*64*Tc for all SCS
gNB/eNB timing synchronization accuracy
[bookmark: _GoBack]SL synchronization sources are GNSS, gNB, eNB, NR UE. In the previous RAN1 WG meeting, it was agreed as a working assumption that either the GNSS or gNB/eNB based synchronization can be configured with the following priority rules as indicated in table below:
Table 1: GNSS and gNB/eNB based synchronization
	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


In accordance to the agreements in [1] for the case of gNB based synchronization requirements NR UE UL transmission timing error defined in Table 7.1.2-1 in TS38.133 can be reused. In particular, for the case of gNB synchronization the following accuracy framework can be considered for the FR1 case:
[bookmark: _Ref525840901]Table 2: Timing error limit for gNB based synchronization
	Frequency Range
	SCS of SSB signals (KHz)
	SCS of sidelink signals (KHz)
	Te
	Te, [µs]

	1
	15
	15
	12*64*Tc
	0.390

	
	
	30
	10*64*Tc
	0.325

	
	
	60
	10*64*Tc
	0.325

	
	30
	15
	8*64*Tc
	0.260

	
	
	30
	8*64*Tc
	0.260

	
	
	60
	7*64*Tc
	0.228

	NOTE 1: Tc is the basic timing unit defined in TS 38.211


For the case of LTE based (eNB) based synchronization further discussion on the accuracy is needed (e.g. whether it can be assumed that the accuracy is same as the one for the case of gNB based synchronization with 15kHz SCS or that legacy LTE accuracy of 12Ts should apply).
Proposal #2:	Further define the SL timing error limit for the case of gNB and eNB based synchronization sources
· gNB based synchronization: reuse NR UE UL transmission timing error defined in Table 7.1.2-1 in TS38.133
· eNB based synchronization is FFS

One issue that can potentially exist for the case of gNB and eNB based synchronization is how to define accuracy when several gNB/eNB sources are present (e.g. gNB and eNB or several NR carriers with different SSB SCS) In accordance to RAN1 design different gNB One possible approach is to leave this case up to UE implementation and assume that the accuracy is defined based on the synchronization source with the smaller accuracy.
Proposal #3:	When multiple gNB/eNB synchronization sources are configured define timing accuracy based on the synchronization source with the worst timing accuracy.
Conclusions
In this contribution we provided the views on the AGC settling time for NR V2X. In summary we make the following proposals:
Proposal #1:	When GNSS is the synchronization source for NR V2X, the timing error should be ±12*64*Tc for all SCS
Proposal #2:	Further define the SL timing error limit for the case of gNB and eNB based synchronization sources
· gNB based synchronization: reuse NR UE UL transmission timing error defined in Table 7.1.2-1 in TS38.133
· eNB based synchronization is FFS

Proposal #3:	When multiple gNB/eNB synchronization sources are configured define timing accuracy based on the synchronization source with the worst timing accuracy.
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