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1. Introduction
In RAN4#101-e 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 agreement and remaining issues of switching time mask are given as follows:
	Issue 1-1-1: Different cases for switching time mask
Agreement: To consider such cases for switching time mask:
· Case A: Same bandwidth with same carrier frequency
· Case B: Different bandwidths with same carrier frequency
· Case C: 
· Same bandwidth with different carrier frequency
· Different bandwidth with different carrier frequency
· Define one time mask requirement for Case A and one time mask requirement for Case B and Case C
· Requirement with case A is not mandated if the switching time for case A is smaller than Case B.
Issue 1-1-2: Switching time mask for same carrier
· Proposals
· Option 1: Include TA in time mask.
· Option 2: Not include TA in time mask.
· Observation
· In the 1st round, two transient periods 10us+10us for all SCS are agreed for same carrier. One company proposed to include TA difference in time mask.
· NR timing advance TA = (NTA + NTA_offset)*Tc. TA is not a constant value.
· NR Sidelink timing as  (NTA,SL + NTA_offset)*Tc
· As agreed that in licensed band, the NR Sidelink timing NTA_offset will reuse the NR Uu NTA_offset, so the difference will be NTA*Tc
· WF
· Further discuss whether TA difference should be included or not.
Agreement: For switching time mask for Case A, consider two transient periods 10us+10us for all SCS, and further discuss whether TA should be included or not.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Issue 1-1-3: Switching time for different carriers
· Proposals
· Option 1: RF switching time is 140us.
· Option 2: Total switching time equal to PUSCH preparation time for SL to Uu switching and PSSCH preparation time for Uu to SL switching + RF switching time(140us) (R4-2117648)
· Observation
· For LTE SL and NR LTE switching in ITS band, only RF retuning time is considered, i.e. 150us.
· One company would like to further check whether the RF switching time occurs after PSSCH/PUSCH preparation time or simultaneously with PSSCH/PUSCH preparation time.
· WF
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]RF switching time is different from PUSCH/PSSCH preparation time.
· Further discuss whether the RF switching time occurs after PSSCH/PUSCH preparation time or simultaneously with PSSCH/PUSCH preparation time. If RAN4 agree RF switching time is separate from preparation time and can occur either sequentially or simultaneously to the preparation time, the switching time, i.e. 140us can be agreed.

Issue 1-1-4: Switching time mask for different carriers
· Proposals
· Option 1: To consider the time mask for different carrier in LGE paper R4-2112769.
· Option 2: To consider the time mask for different carrier in Xiaomi paper R4-2119251.
· WF
· Further discuss whether to indicate TA difference as specified in issue 1-1-2 in switching time mask.



Whether to include TA in the switching time mask irrespective of Case A, Case B and Case C is FFS. Based on current design, SL Tx/Rx is in alignment with Uu UL timing. To specify switching time mask between Uu and SL, timing advance is involved particularly for how to decide switching position. By taking TA into account, switching time masks vary from different switching cases between UL/DL and SL. Specifically, one time gap appears between two RATs during the switching from UL to SL while one time overlap appears during the switching from SL to UL. Therefore, UL and DL should be differentiated to decide respective switching time mask if TA is considered. Other switching cases between DL and SL have no TA impact and can be considered as normal cases.
Observation 1: To specify switching time mask between Uu and SL, timing advance is involved particularly for how to decide switching position. 
Observation 2: By taking TA into account, switching time masks vary from different switching cases between UL/DL and SL. Specifically, one time gap appears between two RATs during the switching from UL to SL while one time overlap appears during the switching from SL to UL.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: To differentiated UL and SL to decide respective switching time mask if TA is considered (see table 2-1). UL to SL and SL to UL switching time mask should be revisited for Case A and Case B/C by considering TA.
Table 2-1: Switching cases by considering TA
	Switching direction
	Switching cases

	Uu to SL switching
	Case 1: UL to SL (time gap) -------------------  revisited
Case 2: DL to SL (time contiguous) -------------as normal

	SL to Uu switching
	Case 3: SL to UL (time overlap) --------------- revisited
[bookmark: _GoBack]Case 4: SL to DL (time contiguous) -------------as normal



Proposal 2: To consider the UL to SL and SL to UL switching time mask in figure 2-1 and figure 2-2 for Case A.
Proposal 3: To consider the UL to SL and SL to UL switching time mask in figure 2-3, 2-4, 2-5, 2-6 for Case B.




Figure 2-1: UL to SL switching time mask for Case A



Figure 2-2: SL to UL switching time mask for Case A


Figure 2-3: UL to SL switching time mask for Case B and Case C when switching time is located in Uu side


Figure 2-4: UL to SL switching time mask for Case B and Case C when switching time is located in SL side


Figure 2-5: SL to UL switching time mask for Case B and Case C when switching time is located in Uu side


Figure 2-6: SL to UL switching time mask for Case B and Case C when switching time is located in SL side
For the switching time for different carriers, we think the RF switching time is different from PUSCH / PSSCH preparation time and these two parameters can occur simultaneously.


3. Conclusion
This contribution mainly discusses the time mask for SL and Uu switching for Case A and Case B/C by considering TA. The following observations and proposals are derived:
Observation 1: To specify switching time mask between Uu and SL, timing advance is involved particularly for how to decide switching position. 
Observation 2: By taking TA into account, switching time masks vary from different switching cases between UL/DL and SL. Specifically, one time gap appears between two RATs during the switching from UL to SL while one time overlap appears during the switching from SL to UL.
Proposal 1: To differentiated UL and SL to decide respective switching time mask if TA is considered (see table 2-1). UL to SL and SL to UL switching time mask should be revisited for Case A and Case B/C by considering TA.
Proposal 2: To consider the UL to SL and SL to UL switching time mask in figure 2-1 and figure 2-2 for Case A.
Proposal 3: To consider the UL to SL and SL to UL switching time mask in figure 2-3, 2-4, 2-5, 2-6 for Case B.
4. Reference
[1] R4-2119988, WF on RF requirements and sync issue for V2X intra-band operation, CATT, RAN4#101-e
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