Page 1

[bookmark: Title]3GPP TSG-RAN WG4 Meeting # 97-e 		                       R4-2014414
Electronic Meeting, 2-13 Nov., 2020

Title: 	Discussion on switching period for NR V2X in ITS band
Source: 	CATT
Agenda item:	7.3.4.1
[bookmark: DocumentFor]Document for:	Approval
1. Introduction
In RAN4#96e meeting, the switching period for NR V2X in ITS band was discussed with no agreement achieved [1]. However, more clues identified in the last meeting offer us a good direction to potential agreements. This contribution will provide our view and analysis of the switching period based on the agreements in RRM session.
2. Discussion
In RRM session, the following scheduling restriction was agreed as per 38.133 clause 12.9.1:
When switch from E-UTRA V2X sidelink to NR V2X sidelink occurs in NR slot ‘n’, 
· UE is not expected to transmit or receive on NR V2X sidelink on the slot ‘n’.
When switch from NR V2X sidelink to E-UTRA V2X sidelink occurs in NR slot ‘n-1’, 
· UE is not expected to transmit or receive on NR V2X sidelink on the slot ‘n-1’. 
When switch from NR V2X sidelink to E-UTRA V2X sidelink occurs in E-UTRA subframe ‘n’, 
· UE is not expected to transmit or receive on E-UTRA V2X sidelink on the subframe ‘n’.
When switch from E-UTRA V2X sidelink to NR V2X sidelink occurs in E-UTRA subframe ‘n-1’, 
· UE is not expected to transmit or receive E-UTRA on V2X sidelink on the subframe ‘n-1’.
Based on the scheduling restriction agreed in 38.133, UE is not expected to transmit or receive on E-UTRA V2X/NR V2X sidelink on the subframe/slot in which the switching occurs. In the previous meeting, the switching time was agreed as 150us in RF session. Nevertheless, the scheduling restriction makes the switching time no longer crucial because the switching time 150us is much less than one NR slot/LTE subframe. The switching time in RF session can be considered as satisfied when the scheduling restriction in RRM session applies.
For the switching time position, the cross-boundary switching time seems not a wise solution as both the last subframe/slot of the UE switching from and the first slot/subframe of the UE switching to will be restricted if specifying cross-boundary switching time. The switching time placed in NR slot or LTE subframe indeed has an adverse impact on the performance of NR V2X or LTE V2X. In the physical layer design, no specific prioritization between LTE V2X and NR V2X is defined so that it is unreasonable to place the switching time on either RAT side. 
To eliminate the performance impact, it is proposed to place the switching time including transient periods in one separate slot between LTE subframe and NR slot. The separate slot is dedicated to the switching time with each transient period located at the head part and tail part of the slot. The switching period 120 us is placed within the slot excluding where the transient periods are located. By specifying the switching time in one separate slot, the performance degradation for either LTE V2X or NR V2X can be eliminated. The detailed time masks for the switching between LTE SL and NR SL are illustrated in Figure 1 and Figure 2.
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Figure 1 - Time mask for NR SL switching to LTE SL
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Figure 2 - Time mask for LTE SL switching to NR SL
Observation 1: The length of switching time is no longer crucial as the switching time 150us is much less than one NR slot or LTE subframe. 
Observation 2: The cross-boundary switching time is not preferred as it will restrict both the last subframe/slot of the UE switching from and the first slot/subframe of the UE switching to.

Proposal 1: To eliminate the performance impact, it is proposed to place the switching time including transient periods in one separate slot between LTE subframe and NR slot. The separate slot is dedicated to the switching time with each transient period located at the head part and tail part of the slot. The switching period 120 us is placed within the slot excluding where the transient periods are located.
Proposal 2: To specify the time masks for the switching between LTE SL and NR SL in Figure 1 and Figure 2.

The corresponding CRs for 38.101-3 and 38.886 are derived in our companion papers [2][3].
3. Conclusion
This contribution further discusses the switching time between LTE V2X and NR V2X in ITS band. The following observations and proposals are derived:
Observation 1: The length of switching time is no longer crucial as the switching time 150us is much less than one NR slot or LTE subframe. 
Observation 2: The cross-boundary switching time is not preferred as it will restrict both the last subframe/slot of the UE switching from and the first slot/subframe of the UE switching to.
Proposal 1: To eliminate the performance impact, it is proposed to place the switching time including transient periods in one separate slot between LTE subframe and NR slot. The separate slot is dedicated to the switching time with each transient period located at the head part and tail part of the slot. The switching period 120 us is placed within the slot excluding where the transient periods are located.
Proposal 2: To specify the time masks for the switching between LTE SL and NR SL in Figure 1 and Figure 2.
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Figure 1 - Time mask for NR SL switching to LTE SL
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Figure 2 - Time mask for LTE SL switching to NR SL
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