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1. Introduction
In RAN4#98-bis-e meeting, RAN4 focus on the prioritization on operating scenarios for SL and Uu operated in the licensed band. TDM operation is considered as the 1st priority. This contribution will provide some basic principle of defining the time mask for SL and Uu switching.
2. Discussion
As per the WF [1], the agreements and remaining issue regarding TDM between SL and Uu in licensed band are as follows:
	Whether to narrow down operating scenarios
· Candidate options:
· Option 1: RAN4 needs to narrow down the operation modes for intra-band con-current operation.
· Option 1a: Consider the following two cases for intra-band con-current operation:
· Case 1: SL and Uu are in the same carrier with different BWPs
· Case 2: SL and Uu are in different carriers
· Recommended WF:
· Focus on prioritization on operating scenarios including TDM and FDM.
· 1st priority: TDM
· 2nd priority: FDM with adjacent carrier
· 3rd priority: FDM with non-adjacent carrier
Time mask
· Candidate options: 
· Option 1: Consider the time mask for SL and Uu switching in paper R4-2104777.
· Option 2: Define similar time mask as Uplink TX switching with capability signaling of SidelinkSwitchingPeriod.
· Recommended WF: 
· Postpone until sync mechanism between SL and Uu is clear.
UE RF architecture
· Candidate options: 
· Option 1: The separate RF architecture should be considered as baseline to derive the RF requirements for partial usage between NR V2X and NR Uu in licensed band.
· Option 2: Choose which of following approach is adopted for scenario 1 (NR Uu and SL supported by UE in same band) in requirement definition.
· Alt 1: Only define requirements for separate RF chain architecture
· Alt 2: Only define requirements for the worst case, i.e. single RF architecture 
· Alt 3: Define requirements for both and rely on UE capability to indicate which requirements it follows
· Option 3: Decide UE RF architecture based on specific operating scenario.
· Recommended WF: 
· Determine basic RF architecture for different operating scenarios. Other RF architecture is not precluded from implementation perspective.
· 1st priority: TDM (Single RF chain for Tx as baseline)
· 2nd priority: FDM with adjacent carrier (Separate RF chain as baseline)
· 3rd priority: FDM with non-adjacent carrier (Separate RF chain as baseline)



Time mask for SL and Uu switching
Based on the agreements, TDM operation is considered as the 1st priority with single RF chain for Tx as baseline. The basic principle of defining time mask for SL and Uu switching could be studied although the synchronization issue is under discussion. The decision on SL timing will probably have an impact on the length of switching period.
For TDM operation with the same carrier, the latest agreement is to utilize the single RF chain as baseline. In such a case, whether to have dual PA capability has a negligible impact on the switching time between SL and Uu as both RATs operate at the same carrier. One important issue needing to be clarified is whether the same carrier here means the same carrier frequency and same channel bandwidth. If different channel bandwidths with the same carrier frequency between SL and Uu are allowed, the time occupied by different channel bandwidths configuration during the switching process should be taken into account. It is not preferred to specify zero switching period in case of different channel bandwidth switching. 
Observation 1: One important issue needing to be clarified is whether the same carrier here means the same carrier frequency and same channel bandwidth. If different channel bandwidths with the same carrier frequency between SL and Uu are allowed, the time occupied by different channel bandwidths configuration during the switching process should be taken into account.
Indeed, if SL and Uu operate at the same carrier frequency with the same CBW, it is expected that the switching period should be 0. Specifically, in case Uu switches to SL, the transient period (10us+10us) can be evenly located on both RAT sides as shown in Figure 1. In case SL switches to Uu, the transient period (20us) can be wholly located on SL side as the last symbol is used for guard period as shown in Figure 2. So it is proposed to consider Figure 1 and Figure 2 for SL and Uu switching with the same carrier.
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Figure 1: Time mask for NR Uu switching to NR SL
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Figure 2: Time mask for NR SL switching to NR Uu
Proposal 1: To consider the time mask in Figure 1 and Figure 2 for SL and Uu switching with the same carrier.
To specify the time mask for TDM operation with different carriers, the first issue needing to be decided is UE RF architecture, i.e. single RF chain or separate RF chain. Based on the agreements in the last meeting, single RF chain for Tx is considered as baseline for TDM operation. So it is required to consider the switching period used for different carriers switching without dual PA capability. The length of switching period could be further studied after synchronization issue is clear. 
Regarding LTE SL and NR SL switching in ITS band, the switching period position was intensively discussed through a long period and the potential conclusion tends to be stable. For LTE SL and NR SL switching in ITS band, the overwhelming view is that the switching period position should be decided based on the RAT priority, i.e. the switching period is always located on the RAT that has a lower priority. When it comes to NR SL and NR Uu switching in the licensed band, the same principle can be applied. Based on TS 38.213, RAN1 has defined the prioritization mechanism for SL and Uu. To conclude, it is proposed to locate the switching period based on the prioritization for SL and Uu, i.e. the switching period is located on the RAT that has a lower priority.
	-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThreshold-UL-URLLC is provided
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission(s) is smaller than sl-PriorityThreshold-UL-URLLC; otherwise, the UL transmission has higher priority than the SL transmission or reception
-	else
-	the UL transmission has higher priority than the SL transmission or reception
-	else
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission(s) or reception is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission or reception


Proposal 2: To locate the switching period based on the prioritization for SL and Uu, i.e. the switching period is located on the RAT that has a lower priority.
Based on the prioritization between SL and Uu, the time masks for SL and Uu switching without dual PA capability are illustrated in Figure 3 and Figure 4, where the guard symbol of SL is also considered to contain switching period.
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Figure 3: Time mask for NR SL (higher priority) switching to NR Uu without dual PA capability
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Figure 4: Time mask for NR Uu (higher priority) switching to NR SL without dual PA capability
Proposal 3: To consider the time mask in Figure 3 and Figure 4 for SL and Uu switching with different carriers without dual PA capability.
3. Conclusion
This contribution mainly discusses the time mask for SL and Uu switching. The following observation and proposals are derived based on above discussion:
Time mask for SL and Uu switching
Observation 1: One important issue needing to be clarified is whether the same carrier here means the same carrier frequency and same channel bandwidth. If different channel bandwidths with the same carrier frequency between SL and Uu are allowed, the time occupied by different channel bandwidths configuration during the switching process should be taken into account.
Proposal 1: To consider the time mask in Figure 1 and Figure 2 for SL and Uu switching with the same carrier.
Proposal 2: To locate the switching period based on the prioritization for SL and Uu, i.e. the switching period is located on the RAT that has a lower priority.
Proposal 3: To consider the time mask in Figure 3 and Figure 4 for SL and Uu switching with different carriers without dual PA capability.
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