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1. Introduction
In RAN4#98e meeting, the synchronization issue arising from SL transmission timing and SL synchronization reference source was discussed. The approved WF [1] captures different candidate options based on companies’ proposals. This contribution will provide our views and analysis on the synchronous operation between NR Uu and NR SL.
2. Discussion
As per the WF [1], the tentative agreements of transmission timing and synchronization reference source are listed as below:
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 2-1-1: Transmission timing between SL and Uu
· Option 2a:
· Whether to introduce the SL Transmission to be aligned with UL timing of Uu in licensed carrier operation will be decided in next RAN4 meeting. The company are encouraged to bring contributions on system benefit of introducing the SL transmission aligned with either UL or DL timing in Rel-17. 
· No need to send LS to RAN1 in this meeting.
WF for 2nd round: 
Option 2a.
Issue 2-1-2: SL guard period
· Opton 4a: Postpone to next meeting and discuss together with issue 2-1-1 
WF for 2nd round: 
Option 4a.
Issue 2-2-1: Synchronization reference source for SL 
Option 6: 
· Companies are encouraged to bring the understanding on current RAN1/RAN2 specification to support statements below next meeting:
· Network should be always configured as synchronization reference source for in-coverage scenario. 
· Network should be always highest priority to be used when it is configured as one synch source for SL UE.
· RAN4 decide next meeting on synchronization source on synchronous operation between Uu and SL in licensed band. 
WF for 2nd round: 
Option 6.


Synchronization reference source for SL 
When SL and Uu are operated in the same licensed band, timing alignment issue needs to be studied, particularly for TDD synchronization scenario. In such a case, synchronization reference source of SL and timing advance of SL are involved. In Rel-16, three types of synchronization reference sources, namely GNSS, network and SyncRef UE, are defined for NR V2X. Different synchronization reference sources between SL and Uu if SL does not use network as synchronization reference source, lead to timing misalignment between SL and Uu. To avoid potential timing misalignment between SL and Uu, network should be used as synchronization reference source of SL at least in case SL and Uu are operated in the same licensed band. However, this restriction possibly has conflict with RAN1 design and thus an LS is required to be sent to RAN1 for the sake of alignment among WGs.
Proposal 1: To avoid potential timing misalignment between SL and Uu, network should be used as synchronization reference source of SL at least in case SL and Uu are operated in the same licensed band. However, this restriction possibly has conflict with RAN1 design and thus an LS is required to be sent to RAN1 for the sake of alignment among WGs.

Transmission timing between SL and Uu
In Rel-16 NR V2X, NR SL transmission timing is aligned with Uu UL timing based on the agreements in TS 38.133. The similar discussion on transmission timing of SL and Uu and its potential interference was involved in Rel-16 NR V2X. However, the interference between SL and Uu will be inevitable if the same SL transmission timing applies in case SL and Uu are operated in the same licensed band with TDM mode. Especially for the same carrier for SL and Uu, the interference arising from timing misalignment is a tough issue that has high demand to be addressed. For different carriers for SL and Uu, such potential interference seems not to be tough issues due to FDM operation. 

Figure 1: Uu timing and SL timing



Figure 2: UL Tx interfering to SL Rx
In Figure 1, a time gap of TA appears between SL timing and UL timing. The detailed interference case is illustrated in Figure 2. More specifically, it can be observed from Figure 2 the overlapping part of UL slot and SL Rx slot (blue shadow part) implies Uu UL transmission has interference to SL reception due to the timing misalignment of SL and UL. Additionally, SL transmission has no interference to Uu DL reception as SL timing is aligned with Uu DL timing. Therefore, the performance of Uu will be degraded if SL timing is aligned with Uu DL timing instead of Uu UL timing. To address this, one solution is to keep SL timing aligned with UL timing of Uu. With this solution, the interference arising from timing misalignment between SL and Uu could be avoided. So it is proposed to keep SL timing aligned with UL timing of Uu. Nevertheless, this solution possibly has conflict with RAN1 design. An LS is thus expected to be sent to RAN1 to avoid potential misalignment among WGs.
Proposal 2: It is proposed to keep SL timing aligned with UL timing of Uu. An LS is expected to be sent to RAN1 to avoid potential misalignment among WGs.




3. Conclusion
This contribution discusses the synchronous operation between Uu and SL in licensed band. The following proposals are derived:
Proposal 1: To avoid potential timing misalignment between SL and Uu, network should be used as synchronization reference source of SL at least in case SL and Uu are operated in the same licensed band. However, this restriction possibly has conflict with RAN1 design and thus an LS is required to be sent to RAN1 for the sake of alignment among WGs.
Proposal 2: It is proposed to keep SL timing aligned with UL timing of Uu. An LS is expected to be sent to RAN1 to avoid potential misalignment among WGs.
4. Reference
[1] R4-2103247, WF on synchronous operation between Uu and SL in licensed band, Ericsson, RAN4#98e
Page 1
oleObject1.bin
gNB transmission timing


DL timing


UL timing


SL timing


DL



image2.emf
UL Tx UL Tx UL Tx

SL Rx SL Tx

DL Rx


oleObject2.bin

image1.emf
gNB transmission timing

DL timing

UL timing

SL timing

DL DL DL DL DL

NW NW NW NW NW

UL UL UL UL UL

TA

SL SL SL SL

SL

SL


