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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk95666773]In the RAN4#101-bis-e meeting, there was good progress on RRM requirements for intra-band con-current V2X operation. The agreements/conclusions are captured in [1] as follows.
	WF – 1.1 NTA_offset & NTA,SL when NR Cell is configured as synchronization reference source
· In R17, the requirements on NTA,SL and NTA-offset for NR cell as synchronization reference are updated as follows
· The sidelink transmissions takes place (NTA,SL+NTA-offset)×TC  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell, where NTA,SL=0. If uplink transmission and sidelink transmission are in the same band, NTA-offset is defined in Table 7.1.2-2, otherwise NTA-offset is defined as 0
WF – 1.2 Scheduling availability when switching TDM based intra-band con-current SL operation
· Consider only RF switching time for scheduling availability
· When switch from uplink transmision to NR V2X sidelink transmision occurs in sidelink slot ‘n’, 
· UE is not expected to transmit or receive on NR V2X sidelink on the sidelink slot ‘n’.
· When switch from NR V2X sidelink transmision to uplink transmision occurs in sidelink slot ‘n-1’, 
·  UE is not expected to transmit or receive on NR V2X sidelink on the sidelink slot ‘n-1’. 
· When switch from NR V2X sidelink transmision to uplink transmision occurs in Uu slot ‘n’, 
· UE is not expected to transmit uplink or receive downlink on the Uu slot ‘n’.
· When switch from uplink transmision to NR V2X sidelink transmision occurs in Uu slot ‘n-1’, 
· UE is not expected to transmit uplink or receive downlink on the Uu slot ‘n-1’.
· FFS: whether the requirement is different when NTA is smaller than the switching time
[bookmark: _Hlk95664675]WF – 1.2.1 Timeline applicability when switching TDM based intra-band con-current SL operation
· FFS Tx preparation time by
· SL to Uu Tx switch: K2 >= 2 slots for the first UL grant when switching from SL to Uu
· Uu to SL Tx switch: N2 >= one slot + PSSCH preparation time for the first SL grant when switching from Uu to SL
WF – 1.3 Interruption on SL due to Uu BWP switch for FDM based intra-band con-current SL operation

Reuse the interruption length in Table 8.2.1.2.7-1(=Table8.2.2.2.5-1) as interruption on SL due to Uu BWP switch, excluding =3.
· Interruption length X
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	NR Slot
	Interruption length X (slots)

	
	length (ms)
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	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


In this contribution, we further provide our views on remaining open issues on RRM requirements for intra-band con-current V2X operation for R17 NR sidelink enhancements.
2. Discussion
Scheduling availability
For intra-band con-current sidelink TDM operation, the switching between NR SL and NR Uu would lead to scheduling availability from RRM requirements perspective due to switching timing is needed. In the last RRM session, it was agreed that scheduling availability requirements are based on one slot a by taking RF switching time and NTA into consideration. One open issue is whether the requirement is different when NTA is smaller than the switching time.
It was agreed that if uplink transmission and sidelink transmission are in the same band, NTA-offset for sidelink transmission is the same as for uplink transmission and NTA,SL=0. Since the scheduling availability requirements are defined without specifying priorities of switching, i.e., switching is allowed to be conducted on either uplink slot or Sidelink slot from RRM requirements perspective. So, the worst case for RF switching time for uplink transmission to sidelink transmission switching, and vice versa, is one slot minus NTA. NTA is timing advance for uplink transmission. In our view, one slot is enough to cover RF switching time, which was agreed to be 140us, and NTA. Thus, the scheduling availability requirements apply regardless of NTA.
Proposal 1: scheduling availability requirements apply regardless of NTA.

Timeline applicability when switching TDM based intra-band con-current SL operation
There were discussions on whether and how to take PUSCH and PSSCH preparation time into scheduling availability requirements.
For PSSCH preparation time, (TS 38.214, section 8.6)
	For sidelink dynamic grant and for SL configured grant type 2 activation, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions for dynamic grant or activating the SL configured grant type 2, then the UE shall transmit the PSSCH and the associated PSCCH.


For PUSCH preparation time, (TS 38.214, section 6.4)
	
[bookmark: _Hlk496824026][bookmark: _Hlk45746554]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start S and length L of the PUSCH allocation indicated by 'Time domain resource assignment' of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 


It can be seen that the preparation time for both PUSCH and PSSCH is calculated from the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions or uplink transmissions. It is not relevant to switching between uplink transmission and sidelink transmission.
For switching from uplink transmission to sidelink transmission, the PSSCH can only be scheduled by PDCCH carrying DCI before uplink transmission and preparation time for PSSCH defined in TS 38.214 should be reserved enough based on UE capability. When switching from uplink transmission to sidelink transmission happens, additional one slot is allowed by scheduling availability requirements if switching happens on sidelink slot.
Similar analysis can be made for switching from sidelink transmission to uplink transmission on impact to PUSCH preparation time.
Therefore, in our view PUSCH/PSSCH preparation time are separated from RF switching time. The scheduling availability is due to RF switching from uplink transmission to sidelink transmission and vice versa. It is already covered by procedures defined in TS 38.214.
Proposal 2: No additional timeline applicability due to PSSCH/PUSCH preparation time.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provided our views on intra-band con-current V2X operation for R17 NR sidelink enhancements. Based on analysis following observations and proposals are present.
Proposal 1: scheduling availability requirements apply regardless of NTA.
Proposal 2: No additional timeline applicability due to PSSCH/PUSCH preparation time.
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