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Introduction
In the last meeting, there were discussions on TDM/FDM operation mode for licensed bands partially used for SL [1] [2]. Also, the synchronous operation between Uu and SL in the licensed bands was discussed [3]. The issues about the operation modes for licensed bands and synchronous operation between Uu and SL are not quite clear for now. In this contribution, further clarifications on operation modes for licensed bands partially used for SL are made along with the synchronous issues between Uu and SL transmission.
Discussion
Operation modes for intra-band con-current operation
In our companion paper [4], it is proposed to replace the wording ‘licensed bands partially used for SL’ with more technically accurate term ’Intra-band con-current operation’. In the following discussions, we would stick to the wording ‘intra-band con-current operation’.
In the last meeting, the following operation modes were considered to be feasible for intra-band con-current operation [1] [2]:
Operation modes for intra-band con-current operation
· TDM operation
· Option 1: RAN4 allow TDM operation between spectrally partially used PC5 SL and Uu UL/DL operation in a licensed TDD band (different carriers).
· Option 2: RAN4 allow TDM operation without FDM for SL and Uu in a licensed TDD band (same carrier).
· FDM operation
· Option 1: RAN4 should allow FDM operation with one single or shared carrier for SL and Uu in licensed band 
· Option 2: RAN4 should allow FDM operation with different carriers for SL and Uu in licensed band.
The above operation modes can be illustrated as Figure 1. For Option 1 for TDM operation mode, Carrier 1 for SL and Carrier 2 for Uu are TDMed. For Option 2 for TDM operation mode, SL (BWP1) and Uu (BWP2) are in the same carrier, while they are TDMed. For Option 1 for FDM operation mode, FDM operation with one single or shared carrier for SL and Uu in licensed band are illustrated. In Option 2 for FDM operation mode, SL carrier and Uu carrier are FDMed for a given time.
[bookmark: _Hlk67937354]As shown in Figure 1, Option 2 for TDM operation mode is equivalent to Option 1 for FDM operation mode. Option 1 for TDM operation mode can be included in Option 2 for FDM operation mode.
[bookmark: _Hlk67996894]Observation 1: The operation modes for TDM and FDM for intra-band con-current operation are overlapping.
[bookmark: _Hlk67937914]Observation 2: Option 2 for TDM operation mode is equivalent to Option 1 for FDM operation mode.
Observation 3: Option 1 for TDM operation mode can be included in Option 2 for FDM operation mode.
From the above observations, the operation modes are not quite clear and RAN4 needs to narrow down the operation mode.


Figure 1. Illustration of operation modes for intra-band con-current operation
Proposal 1: RAN4 needs to narrow down the operation modes for intra-band con-current operation.
In our analysis, it is not helpful to divide the operation modes into TDM or FDM. With so many operation modes, it is confusing to consider the core requirements for intra-band con-current operation. It is suggested to combine these options proposed in the last meeting as two options:


Figure 2. Simplification into two operation modes for intra-band con-current operation
As shown in Figure 2, there are only two cases for intra-band con-current operation:
· [bookmark: _Hlk67995839]Option A: SL and Uu are in the same carrier with different BWPs
· Option B: SL and Uu are in different carriers
[bookmark: _Hlk67996907]Proposal 2: Consider the following two cases for intra-band con-current operation:
· Option A: SL and Uu are in the same carrier with different BWPs
· Option B: SL and Uu are in different carriers
For Option A, the BWP switching requirements in the same carrier should be defined. For Option B, SL carrier and Uu carrier are configured as different carriers, and they can be adjacent or non-adjacent, which is up to the configuration. In the last meeting, the frequency separation in non-adjacent channel in FDM operation was discussed. However, the SL carriers and Uu carriers are configured, and the frequency separation between these two channels is up to configuration. There is no specific reason to restrict the frequency separation for the case Uu and SL are in different carriers.
[bookmark: _Hlk67996922]Proposal 3: The BWP switching requirements should be defined for the case Uu and SL are in the same carrier for intra-band con-current operation.
Proposal 4: No need to introduce the frequency separation for the case Uu and SL are in different channels for intra-band con-current operation.
 Conclusion
This contribution discusses operation modes for intra-band con-current operation in Rel-17 SL enhancement. The following observations and proposals are made:
Observation 1: The operation modes for TDM and FDM for intra-band con-current operation are overlapping.
Observation 2: Option 2 for TDM operation mode is equivalent to Option 1 for FDM operation mode.
Observation 3: Option 1 for TDM operation mode can be included in Option 2 for FDM operation mode.
Proposal 1: RAN4 needs to narrow down the operation modes for intra-band con-current operation.
Proposal 2: Consider the following two cases for intra-band con-current operation:
· Option A: SL and Uu are in the same carrier with different BWPs
· Option B: SL and Uu are in different carriers
Proposal 3: The BWP switching requirements should be defined for the case Uu and SL are in the same carrier for intra-band con-current operation.
Proposal 4: No need to introduce the frequency separation for the case Uu and SL are in different channels for intra-band con-current operation.
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