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Background
In RAN4#98b, an agreement is reached as follows [1]:

· RAN4 follow the existing RAN1 design on sync reference source.

The procedure of the sync reference source selection procedure defined in RAN1 should be adopted in TR 38.785. This contribution provides the TP for TR 38.785 based on [2]. 
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4.3
NR sidelink enhancement operating scenarios
4.3.3
Synchronization reference source
It was agreed in RAN4 to follow the existing RAN1 design on sync reference source. The agreements by RAN1 are listed below:

· Whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured.  
· 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. 


· For confirmation of the working assumption of synchronization priority rules, eNB/gNB should be included into the priority order of GNSS-based synchronization.
	GNSS-based synchronization
	gNB/eNB-based synchronization

	• P0: GNSS

• P1: UE directly synchronized to GNSS

• P2: UE indirectly synchronized to GNSS

• P3: gNB/eNB

• P4: UE directly synchronized to gNB/eNB

• P5: UE indirectly synchronized to gNB/eNB

• P6: 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. 


Based on RAN2 specification in TS 38.331：
	5.8.12
DFN derivation from GNSS
When the UE selects GNSS as the synchronization reference source, the DFN, the subframe number within a frame and slot number within a frame used for NR sidelink communication are derived from the current UTC time, by the following formulae:

DFN= Floor (0.1*(Tcurrent –Tref–OffsetDFN)) mod 1024

SubframeNumber= Floor (Tcurrent –Tref–OffsetDFN) mod 10

SlotNumber= Floor ((Tcurrent –Tref–OffsetDFN)*2μ) mod (10*2μ)
Where:

Tcurrent is the current UTC time that obtained from GNSS. This value is expressed in milliseconds;

Tref is the reference UTC time 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday, December 31, 1899 and Friday, January 1, 1900). This value is expressed in milliseconds;

OffsetDFN is the value sl-OffsetDFN if configured, otherwise it is zero. This value is expressed in milliseconds.


And according to RAN1 agreements, there are two standalone lists for synchronization priority as GNSS-based synchronization or gNB/eNB-based synchronization. When a UE is (pre)-configured with GNSS-based synchronization, the UE would prefer GNSS as synchronization resource. When a UE is (pre)-configured with gNB/eNB -based synchronization, the UE would prefer network as synchronization resource. Also based on RAN1 agreement, it is up to (pre)-configuration whether GNSS-based synchronization or gNB/eNB-based synchronization is used.

When SL and Uu operate in the same licensed band, it is up to network configuration to determine GNSS-based synchronization or gNB/eNB-based synchronization is used. On the one hand, it is natural that a UE can be configured by network with the network based synchronization for intra-band con-current V2X operating bands. On the other hand, when GNSS is known by network, it is still reasonable that a UE is (pre)-configured with GNSS-based synchronization for intra-band con-current V2X operating bands, because there is an ‘OffsetDFN’ defined in TS 38.331 which is indicated by network to make sure that there is a common understanding for SL and Uu about which slot is used for SL transmission. Then it is up to network implementation to determine the synchronization list configuration for a SL UE, no more specification impact is needed.
<End of Text Poposal>
3GPP


