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1. Introduction
In RAN4#99e meeting, intra-band V2X con-current operation was discussed including adjacent carrier and non-adjacent carrier [1]. For adjacent carrier, it was agreed to not allow simultaneous UL Tx and SL Rx, but no agreements for non-adjacent carrier. This contribution will provide our view on intra-band V2X con-current operation with non-adjacent carrier.
2. Discussion
As per [2], the following agreements and candidate options were given regarding operating scenarios for intra-band V2X operation:
	· Issue 1-2-1: Intra-band con-current V2X operation with adjacent carrier for TDD band
· Agreements: Simultaneous NR UL Transmission and NR SL reception with adjacent carrier in TDD band are not allowed, and then RAN4 allow intra-band con-current SL operation with adjacent carrier for FDM operation in TDD band without in-device coexistence study.
· Issue 1-2-2: Intra-band con-current V2X operation with adjacent carrier for FDD band
· Agreements: Focus on intra-band con-current V2X operation with adjacent carrier for TDD band and deprioritize FDD band. FDD band can be studied once operator has request.
· Issue 1-2-3: Frequency separation for non-adjacent carriers
· Candidate options:
· Option 1: RAN4 discuss whether to introduce the concurrent reception of SL and Uu transmission operation in the licensed band.
· Option 1a: RAN4 don’t allow con-current Uu transmission and SL reception for FDM operation with non-adjacent carriers. 
· Option 2: No need to introduce the frequency separation for the case Uu and SL are in different channels for intra-band con-current operation.
· Recommended WF
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 1. RAN4 decide whether to allow con-current reception of SL and Uu transmission operation in the licensed band in next meeting.
· Issue 1-3-1: Intra-band V2X operation with same carrier
· Candidate options:
· Option 1: Prioritize the scenario for Uu and SL in the same carrier for intra-band V2X operation (TDM).
· Option 2: Prioritize the scenario for Uu and SL in the different carrier for intra-band V2X operation (TDM).
· Option 3: Prioritize the scenario for Uu and SL in both the same carrier and different carrier for intra-band V2X operation (TDM).
· Recommended WF
· Option 3



In the last meeting, it was agreed that simultaneous UL transmission and SL reception with adjacent carrier in TDD band are not allowed. Nevertheless, whether to allow simultaneous UL transmission and SL reception with non-adjacent carrier in TDD band is still not clear. 
Based on RAN1 design, SL Tx/Rx is always operated in Uu UL slot for unpaired spectrum. In such a case, SL is transmitting in CC1 while Uu is transmitting in CC2. Providing that Uu carrier and SL carrier is time aligned, i.e. same UL/DL slot configuration, simultaneous SL Tx and DL Rx does not happen within a device.
To avoid self-interference of simultaneous UL Tx and SL Rx, two solutions are derived:
Solution 1: Introduce frequency separation between Uu and SL
Solution 2: Not allow simultaneous UL Tx and SL Rx 
For Solution 1, operator request should be considered to determine whether to introduce a certain frequency separation between Uu and SL. It is also not clear of how to apply frequency separation into RF requirements. In terms of intra-band contiguous and non-contiguous CA, it should be noted that the minimum requirements only apply for non-simultaneous Tx/ Rx between all carrier for TDD combinations. In other words, frequency separation is not taken into account from standard standpoint to protect Rx reception from Tx transmission for intra-band CA. Also from the perspective of implementation, it is difficult for filter to mitigate the self-interference arising from simultaneous Tx/Rx within a band. 
Observation 1: In terms of intra-band contiguous and non-contiguous CA, it should be noted that the minimum requirements only apply for non-simultaneous Tx/ Rx between all carrier for TDD combinations. In other words, frequency separation is not taken into account from standard standpoint to protect Rx reception from Tx transmission for intra-band CA.
Non-contiguous intra-band V2X con-current operation is considered as 3rd priority. In Rel-17 timeline, it would be helpful to adopt Solution 2, i.e. not allow simultaneous UL Tx and SL Rx for intra-band non-contiguous V2X con-current operation.
Proposal 1: Not allow simultaneous UL Tx and SL Rx for non-contiguous V2X intra-band con-current operation like contiguous case.  
If RAN4 decide to not allow simultaneous UL Tx and SL Rx for both intra-band contiguous and non-contiguous V2X con-current operation, the subsequent issue is to how to enable one RAT and interrupt the other at a certain time. It falls into RAN1 domain. RAN1 could decide how to design mechanism to avoid simultaneous UL Tx and SL Rx, e.g. based on priority information of two RATs. So it is proposed to send LS to RAN1 to indicate RAN4 agreements w.r.t contiguous and non-contiguous V2X con-current operation within a licensed TDD band.
Proposal 2: Send LS to RAN1 to indicate RAN4 agreements w.r.t contiguous and non-contiguous V2X con-current operation within a licensed TDD band. 
3. Conclusion
This contribution discusses intra-band non-contiguous V2X con-current operation. The following observation and proposals are derived:
Observation 1: In terms of intra-band contiguous and non-contiguous CA, it should be noted that the minimum requirements only apply for non-simultaneous Tx/ Rx between all carrier for TDD combinations. In other words, frequency separation is not taken into account from standard standpoint to protect Rx reception from Tx transmission for intra-band CA.
Proposal 1: Not allow simultaneous UL Tx and SL Rx for non-contiguous V2X intra-band con-current operation like contiguous case.  
Proposal 2: Send LS to RAN1 to indicate RAN4 agreements w.r.t contiguous and non-contiguous V2X con-current operation within a licensed TDD band. 
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