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Introduction
The principles for specifying UL timing, scheduling restriction and interruption for intra-band concurrent V2X operation have been agreed in the last RAN4 meeting [1] and this paper will provide our further considerations on: 
· Scheduling restriction of UE switching between UL and SL 
· Interruption on SL due to Uu BWP switch
Discussion
2.1 Scheduling restriction of UE switching between UL and SL 
	Agreement
· SL NTA_offset = UL NTA_offset & NTA,SL = 0
· Define the scheduling available requirements based on one slot as baseline
· If RF’s decision on the switching time impacts on it, it will be revisited. 
· Reuse the principle defined in section 12.9.1 of TS 38.133 for transmission switching between SL and Uu (No priority rules in RRM requirements, which are specified by covering all possible cases) 


In last RAN4 meeting, we agreed to use one slot as baseline to define scheduling restriction and the principle defined in section 12.9.1 can be reused. Considering that SL NTA offset is set as UL NTA offset, there exist gap duration equals to NTA when switching from UL to SL (i.e., gap = NTA), and time overlapping equals to NTA when switching from SL to UL (i.e., overlapping = NTA), as shown in Figure 1. Therefore, the effective scheduling length should be:
· when switching from UL to SL, the effective scheduling length can be defined as switching time - NTA to utilize the gap duration for switching. If the switching time is equivalent to or smaller than NTA, then there is no need to define scheduling restriction. 
· when switching from SL to UL, the effective scheduling length can be defined as switching time + NTA considering the overlapping duration. 
Where: 
· Switching time represents the absolute switching time defined by RF session, and can be up to 140us 
· NTA is derived by timing advance command and represents the timing difference between SL and UL. 


Figure 1. illustration of TDM switching between SL and UL
[bookmark: _GoBack]Therefore, we propose the following text proposals: 
Proposal 1: Scheduling available of UE switching between NR V2X sidelink and NR UL can be defined as: 
· When switch from NR V2X sidelink(n-1) to NR UL(n) occurs in NR slot ‘n’, 
· UE is not expected to transmit NR UL on the slot ‘n’.
· When switch from NR V2X sidelink(n-1) to NR UL(n) 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 UL(n-1) to NR V2X sidelink(n) occurs in NR slot ‘n’, 
· UE is not expected to transmit or receive on NR V2X sidelink on the slot ‘n’, if NTA is smaller than the switching time  
· No scheduling restriction on NR V2X sidelink on the slot ‘n’, if NTA is longer than the switching time  
· When switch from NR UL(n-1) to NR V2X sidelink(n) occurs in NR slot ‘n-1’, 
· UE is not expected to transmit or receive NR UL on the slot ‘n-1’, if NTA is smaller than the switching time
· No scheduling restriction on NR UL on the slot ‘n-1’, if NTA is longer than the switching time  
2.2 Interruption on SL due to Uu BWP switch 
	Agreement
· Interruption on SL due to Uu BWP switch for FDM based intra-band concurrent SL operation
· Define interruption similar to the interruption of NR intra-band CA/DC


In our view, single chip for SL and Uu link can be assumed as UE architecture for FDM based intra-band concurrent SL operation. The interruption length for EN-DC defined in Table 8.2.1.2.7-1 can be reused as the number of interruption slots on SL due to Uu BWP switch. In addition, the interruption is only allowed within the BWP switching delay, i.e. TBWPswitchDelay as defined in clause 8.6.2 for DCI-based or timer-based BWP switch, or TRRCprocessingDelay + TBWPswitchDelayRRC defined in clause 8.6.3 for RRC-based BWP switch. 
Table 8.2.1.2.7-1: interruption length X
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	NR Slot length (ms)
	Interruption length X (slots)

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:	void


[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Proposal 2: Reuse the interruption length in Table 8.2.1.2.7-1 as interruption on SL due to Uu BWP switch.  
Proposal 3: Only allow interruption on SL within TBWPswitchDelay for DCI-based or timer-based BWP switch, or within TRRCprocessingDelay + TBWPswitchDelayRRC for RRC-based BWP switch. 
Conclusion
In this contribution, we provide the details for intra-band concurrent V2X operation. 
Proposal 1: Scheduling available of UE switching between NR V2X sidelink and NR UL can be defined as: 
· When switch from NR V2X sidelink(n-1) to NR UL(n) occurs in NR slot ‘n’, 
· UE is not expected to transmit NR UL on the slot ‘n’.
· When switch from NR V2X sidelink(n-1) to NR UL(n) 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 UL(n-1) to NR V2X sidelink(n) occurs in NR slot ‘n’, 
· UE is not expected to transmit or receive on NR V2X sidelink on the slot ‘n’, if NTA is smaller than the switching time  
· No scheduling restriction on NR V2X sidelink on the slot ‘n’, if NTA is longer than the switching time  
· When switch from NR UL(n-1) to NR V2X sidelink(n) occurs in NR slot ‘n-1’, 
· UE is not expected to transmit or receive NR UL on the slot ‘n-1’, if NTA is smaller than the switching time
· No scheduling restriction on NR UL on the slot ‘n-1’, if NTA is longer than the switching time  
Proposal 2: Reuse the interruption length in Table 8.2.1.2.7-1 as interruption on SL due to Uu BWP switch.  
Proposal 3: Only allow interruption on SL within TBWPswitchDelay for DCI-based or timer-based BWP switch, or within TRRCprocessingDelay + TBWPswitchDelayRRC for RRC-based BWP switch. 
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