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1 Introduction
The coexistence study of NR V2X has been discussed for several meetings. And switching time between LTE SL and NR SL has been discussed as well. RAN4 has to further complete ON/OFF time mask for NR V2X for both standalone and non-standalone operation.
· For ON/OFF time mask, existing ON/OFF time mask could be reused for standalone operation. [Switching time between LTE SL and NR SL in ITS spectrum can be studied for contiguous and non-contiguous cases separately.]
This contribution provides consideration for the switching time for different co-existence scenarios for NR V2X UE in FR1.
2 Discussion
Regarding the LS on UL-SL prioritization, the following working assumptions have been agreed in RAN1:
	Working assumption in RAN1#98bis

· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),

· If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed [image: image1.wmf]CMAX

P

 on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.

· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed [image: image2.wmf]CMAX

P

 on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.

· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink

· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.

· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.

· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.

· FFS: when to prioritize which transmission

· FFS: how to address UE processing time

· FFS: whether there is a case of dropping some symbols of uplink transmissions

· Whether/how to address RF transient period is up to RAN4.


RAN1 has decided to specify the above scenarios for scheduling simultaneous sidelink and uplink transmission, and ask RAN4 for addressing RF transient period (or switching time). Especially for the 3rd case, PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority, where UE needs to switch between sidelink and uplink.

Therefore, besides switching between NR SL and LTE SL, the requirements of transient periods should be defined for switching between NR SL and LTE or NR Uu, when UE is configured for simultaneous V2X sidelink and uplink transmissions.

· Switching between NR SL and LTE SL

· Switching between NR SL and LTE Uu

· Switching between NR SL and NR Uu 
2.1 Switching between NR SL and NR Uu
When UE is configured for simultaneous NR V2X sidelink and NR uplink transmissions for inter-band NR V2X/NR bands, separate requirements are to be specified for NR V2X sidelink transmission and NR uplink transmission, respectively.
According to the current requirements for LTE SL, a guard period is considered within the last symbol of PSDCH/PSCCH/PSSCH slot. For example, the PSSS/SSSS/PSBCH time mask for LTE V2X UE defines the observation period between SSSS and adjacent PSSS/PSBCH symbols in a subframe, with last symbol punctured to create a guard period.

The PSSS/SSSS/PSBCH time mask for V2X UE defines the observation period between SSSS and adjacent PSSS/PSBCH symbols in a subframe, with last symbol punctured to create a guard period, as Figure 6.3.4G.1-1 and 6.3.4G.1-2 in TS 36.101.
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Figure 6.3.4G.1-1: PSSS/SSSS/PSBCH time mask for normal CP transmission for V2X Service
[image: image4.emf] 
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Figure 6.3.4G.1-2: PSSS/SSSS/PSBCH time mask for extended CP transmission for V2X Service

In our view, the similar method can be reused for defining the time mask for NR V2X service, including switching within NR SL, and switching between NR SL and NR Uu.
Proposal 1: For switching between NR SL and NR Uu, define separate requirements for NR V2X sidelink transmission and NR uplink transmission respectively.
2.2 Switching between NR SL and LTE SL

RAN1 has agreed for Tx/Tx overlap, UE capability is defined for short-term time-scale TDM for in-device coexistence. RAN4 clarified that for 5.9GHz ITS spectrum, FDM scenario where LTE and NR sidelinks are in the same frequency band will not be considered in the WI, while for TDM operation, since no self-interference issues are identified for the IDC, switching time between LTE SL and NR SL should be studied. And potential solution has been proposed in last RAN4 meeting in [1], which suggest to define 140us switching time between NR SL and LTE SL for TDM operation in band n47, which includes both contiguous and non-contiguous cases. Considering NR V2X CBW is 40MHz and LTE V2X is 20MHz, the spectrum span for contiguous and non-contiguous cases would be similar. And companies suggest that switching time for contiguous and non-contiguous cases should be considered together. 
In our view, from UE implementation’s perspective, we also think the switching time 140us is feasible as the worst case for NR V2X, which can be acceptable for both non-contiguous and contiguous intra-band band/frequency ranges without dual PA capability. However, it still depends on the implementation of V2X UE, considering separate RF chains with different PAs can be used to achieve a better performance of switching delay. And the similar UE capabilities of PA for NR V2X UE can be further discussed.  
Thus, considering the cost of V2X UE, we think at least 140us can be defined as the minimum requirement for switching time between LTE SL and NR SL in ITS spectrum. And it can be feasible for both contiguous and non-contiguous frequency ranges. As an example, the followings are switching time mask between LTE SL and NR SL.

[image: image5]
Figure 3: LTE SL to NR SL switching time mask for FR1


[image: image6]
Figure 4: NR SL to LTE SL switching time mask for FR1
Proposal 2: Define 140us as the minimum requirement for switching time between LTE SL and NR SL in ITS spectrum for both contiguous and non-contiguous bands/frequency ranges.
2.3 Switching between NR SL and LTE Uu
In this case, the requirements for switching time mask between NR SL and LTE SL can be reused, as below.

[image: image7]
Figure 3: LTE Uu to NR SL switching time mask for FR1


[image: image8]
Figure 4: NR SL to LTE Uu switching time mask for FR1
Proposal 3: Define the same switching time as that of switching between LTE SL and NR SL in ITS spectrum.
3 Conclusion

Further consideration On switching time for different co-existence scenarios for NR V2X UE is provided in the contribution. And our proposals are as below.
Proposal 1: For switching between NR SL and NR Uu, define separate requirements for NR V2X sidelink transmission and NR uplink transmission respectively.
Proposal 2: Define 140us as the minimum requirement for switching time between LTE SL and NR SL in ITS spectrum for both contiguous and non-contiguous bands/frequency ranges.

Proposal 3: Define the same switching time as that of switching between LTE SL and NR SL in ITS spectrum.
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