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1. Introduction
In RAN4#94-e meeting, licensed TDD bands n34, n39, n40, n41 and n79 were proposed for NR SL operation with the conditions that the entire band is allocated for SL operation in a particular region or the SL operation is in sync with the non-V2X operation in the same band [1]. However, the mechanism of synchronization between SL and Uu in the TDD bands is not decided yet. The band proposals were postponed until the mechanism of synchronization between SL and Uu in the TDD bands was decided. In this contribution, the sync mechanism between SL and Uu in NR V2X licensed TDD bands is discussed. 
2. Discussion
2.1. Scenario description
For the licensed TDD bands, both Uu and SL are in synchronous operation in the same licensed bands as shown in Figure 1. For this case, there will be three types of UE operating in the TDD licensed bands.

· NR UE operates in the licensed band through Uu interface only
· NR V2X UE operates in the licensed band through PC5 interface only
· NR V2X UE operates in the licensed band through Uu and PC5 synchronously

For all types of UEs operating in the same licensed band, there are two types of synchronous operation in the licensed TDD bands:
· Uu and SL synchronous operation in UE-to-UE
· Uu and SL synchronous operation inside the same UE
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Figure 1. The synchronous operation of NR Uu and SL in the same licensed TDD band
To avoid the interference between Uu and SL in the same TDD band, the sync mechanism between these two services needs to be specified. The synchronous operation between Uu and SL is to align exactly when to expect the transmission and when to expect the reception for Uu and SL in the same licensed TDD bands.
Observation1: The synchronous operation between Uu and SL is to align exactly when to expect the transmission and when to expect the reception for Uu and SL in the same licensed TDD bands.
For NR, tdd UL/DL common configuration is used to indicate the UL/DL resource allocation in the cell when operating in TDD mode.
For NR SL, sl-TDD-Config is used to indicate the resources that could be used for SL. Once received the sl-TDD-Config, the UE shall not perform sidelink operation on the DL proportion indicated by sl-TDD-Config to avoid interference from SL to DL at the cell edge. .
When SL is in coverage on the TDD band, if tdd-UL-DL-Configuration-Common is included in the received SIB1, sl-TDD-Config representing the same meaning with tdd-UL-DL-Configuration-Common [2].
Case 1: Uu and SL sharing the whole spectrum in TDD band
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Figure 3. Illustration of Case 1. Uu and SL sharing the whole spectrum in TDD band
In Case 1, for the protection of DL resources in Uu as shown in Figure3, NR supports SL transmissions at least in cell-specific UL resources in Uu, according to RAN1’s agreement.

For the synchronous operation between Uu and SL, SL transmissions are sacrificed for the protection of DL in Uu, and Uu UL transmission will be in interference. It is hard to ensure the quality of Uu UL transmissions and SL transmissions due to the synchronous operation between Uu and SL.
To improve the synchronous operation between Uu and SL, it is suggested that Uu and SL use different spectrums in the same TDD band as shown in Figure 4. When using the same spectrum allocation in the same licensed TDD bands, the system performance degrades due to the restriction on SL transmissions and the interference to UL in Uu. If Uu and SL use different spectrums, Uu transmission can be independent of SL transmission in frequency domain. When SL use different spectrum, there is no restriction on that SL transmission has to be in Uu UL resources.
Case 2: Uu and SL use different spectrums in the same TDD band
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Figure 4. Illustration of Case 2. Uu and SL use different spectrums in the same TDD band
Proposal 1: Divide NR V2X licensed TDD bands (partially used for SL) into two frequency spectrums: one used for Uu and the other used for SL.
The frequency spectrum allocation for Uu and SL in the same TDD band can be decided according to the  requirements of Uu and SL traffic. We can leave the spectrum allocation to the BS or capture this allocation to the specification.
Proposal 2: The division of this NR V2X licensed TDD bands is up to BS implementation or captured in the spec considering the requirements of Uu and SL traffic.
NR SL can support three different kinds of synchronization reference sources, i.e., NW(gNB/eNB), GNSS, and NR UE. If NR SL operates in the licensed bands, it is proposed that NR SL should use the gNB/eNB as its synchronization source to eliminate the interference between SL and Uu due to misaligned timing. 
Proposal 3: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL uses network as synchronization reference source. 
3.  Conclusion
This contribution discusses the synchronous mechanism between SL and Uu in the same NR licensed TDD band. The following observations and proposals are made:
Observation1: The synchronous operation between Uu and SL is to align exactly when to expect the transmission and when to expect the reception for Uu and SL in the same licensed TDD bands.

Proposal 1: Divide NR V2X licensed TDD bands (partially used for SL) into two frequency spectrums: one used for Uu and the other used for SL.

Proposal 2: The division of this NR V2X licensed TDD bands is up to BS implementation or captured in the spec considering the requirements of Uu and SL traffic.

Proposal 3: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL uses network as synchronization reference source. 
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