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1. Introduction
In RAN4#100e meeting, the switching time masks for the same carrier and different carriers were discussed with a lot of remaining issues captured in the WF [1]. This contribution will provide analysis and our view on such issues.
2. Discussion
As per the WF [1], the agreements of operation TDM between SL and Uu in licensed band are given as follows:
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Issue 1-1-2: Switching time length
· Proposals
· Option 1: 140us switching time can be used as starting point for NR and NR sidelink switching for intra-band concurrent operation with different carriers in TDD band.
· Option 2: 210us switching time can be used as starting point for NR and NR sidelink switching for intra-band concurrent operation with different carriers in TDD band.
· WF
· Further discuss switching time in the next meeting.
Issue 1-1-4: Time mask for same carrier
· Proposals
· Option 1: RAN4 specify ON/OFF Time Mask for TDM operation in same carrier as proposed in paper R4-2112769 and R4-2111945.
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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 (15kHz/30kHz SCS)
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Figure 3: Time mask for NR SL switching to NR Uu (60kHz SCS)
· WF
· Further discuss the time mask for same carrier in the next meeting.



Based on the previous discussion [2], Qualcomm proposed that there are several contributors to switching period due to differences between Uu and SL such as LO tuning time, bandwidth change, RB allocation change, PA power difference, and baseband setting. We will give our analysis on these contributors to switching period. 
The impact of RB allocation change, PA power difference and baseband setting can be covered in transient period. RB allocation, PA power difference and baseband setting can be completed within the transient period and no additional time needs to be introduced for such configurations. This is exactly the same as other switching cases without switching period.
For the same carrier case, no LO tuning time is generally expected because Uu and SL have the same carrier frequency. For bandwidth change, Uu and SL is more likely to have different channel bandwidths as SL has 10/20/30/40MHz CBW and Uu has 40/50/60/80/100MHz CBW. Uu and SL have the same bandwidth only when SL and Uu are operated in 40MHz carrier. So such four cases should be considered separately for same carrier and different carrier cases to evaluate switching period, i.e. same bandwidth with same carrier frequency, different bandwidths with same carrier frequency, same bandwidth with different carrier frequency, and different bandwidths with different carrier frequency. 
· Case 1: Same bandwidth with same carrier frequency (Same carrier)
· Case 2: Different bandwidths with same carrier frequency (Same carrier or different carrier?)
· Case 3: Same bandwidths with different carrier frequency (Different carriers)
· Case 4: Different bandwidth with different carrier frequency (Different carriers)
For Case 1, no switching period is needed due to no carrier frequency change and no bandwidth change. The single RF chain is used for the same carrier case as per the previous agreement. Actually, there is no transmitter OFF-ON process (transmitter is always on). Only one transient period 10us is sufficient to complete PRB allocation, PA power difference, and baseband setting, etc. during the switching process. In terms of NR Uu, one transient period is usually used for the similar cases as illustrated in below figure. If only one transient period 10us is adopted, one symbol for 15kHz/30kHz/60KHz SCS is able to cover the transient period. Specifically, in case Uu switches to SL, the transient period 10us can be evenly located on both RAT sides as shown in Figure 1. In case SL switches to Uu, the transient period can be entirely located on SL side as the last symbol is used for guard period as shown in Figure 2. 
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Figure 6.3.3.7-2: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on a different antenna (Ant 'x' and Ant 'y' are different antenna ports)
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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
For Case 2, the configuration time used for bandwidth change should not be ignored even though both Uu and SL have the same carrier frequency. Generally, the configuration time used for bandwidth change is less than that for carrier frequency change. So it is expected a shorter switching period for Case 2 than different carrier case, e.g. 120us.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Case 3 and Case 4 are different carrier cases in which carrier frequency needs to be reconfigured during switching process. The bandwidth change configuration if any can be completed in parallel during the carrier frequency reconfiguration time. For Case 3 and Case 4, the switching period agreed in Rel-16 for LTE SL and NR SL switching can be reused, i.e. 120us. Nevertheless, whether the switching time 140us (10+120+10) needs to be tested should be based on RRM decision on scheduling availability. If RRM decision on scheduling availability follows the agreements in Rel-16, RF test for switching time is no longer needed.  
Observation 1: The impact of RB allocation change, PA power difference and baseband setting can be covered in transient period. RB allocation, PA power difference and baseband setting can be completed within the transient period and no additional time needs to be introduced for such configurations.
Observation 2: Uu and SL is more likely to have different channel bandwidths as SL has 10/20/30/40MHz CBW and Uu has 40/50/60/80/100MHz CBW. Uu and SL have the same bandwidth only when SL and Uu are operated in 40MHz carrier.
Proposal 1: To consider such four cases for same carrier and different carrier cases to evaluate switching period:
· Case 1: Same bandwidth with same carrier frequency (Same carrier)
· Case 2: Different bandwidths with same carrier frequency (Same carrier or different carrier?)
· Case 3: Same bandwidths with different carrier frequency (Different carriers)
· Case 4: Different bandwidth with different carrier frequency (Different carriers)
Proposal 2: For Case 1, no switching period is needed due to no carrier frequency change and no bandwidth change.
Proposal 3: To consider the time masks in Figure 1 and Figure 2 for SL and Uu switching with the same carrier.
Proposal 4: For Case 2, the configuration time used for bandwidth change should not be ignored even if both Uu and SL have the same carrier frequency.
Proposal 5: For Case 3 and Case 4, the switching period agreed in Rel-16 for LTE SL and NR SL switching can be reused, i.e. 120us. If RRM decision on scheduling availability follows the agreements in Rel-16, RF test for switching time is no longer needed.
3. Conclusion
This contribution mainly discusses the time mask for SL and Uu switching. The following observations and proposals are derived:
Observation 1: The impact of RB allocation change, PA power difference and baseband setting can be covered in transient period. RB allocation, PA power difference and baseband setting can be completed within the transient period and no additional time needs to be introduced for such configurations.
Observation 2: Uu and SL is more likely to have different channel bandwidths as SL has 10/20/30/40MHz CBW and Uu has 40/50/60/80/100MHz CBW. Uu and SL have the same bandwidth only when SL and Uu are operated in 40MHz carrier.
Proposal 1: To consider such four cases for same carrier and different carrier cases to evaluate switching period:
· Case 1: Same bandwidth with same carrier frequency (Same carrier)
· Case 2: Different bandwidths with same carrier frequency (Same carrier or different carrier?)
· Case 3: Same bandwidths with different carrier frequency (Different carriers)
· Case 4: Different bandwidth with different carrier frequency (Different carriers)
Proposal 2: For Case 1, no switching period is needed due to no carrier frequency change and no bandwidth change.
Proposal 3: To consider the time masks in 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 4: For Case 2, the configuration time used for bandwidth change should not be ignored even if both Uu and SL have the same carrier frequency.
Proposal 5: For Case 3 and Case 4, the switching period agreed in Rel-16 for LTE SL and NR SL switching can be reused, i.e. 120us. If RRM decision on scheduling availability follows the agreements in Rel-16, RF test for switching time is no longer needed.
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