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1. Introduction
During the last RAN4#101-bis-e meeting, the switching time mask has been fully discussed and a WF[1] has been agreed. Many companies have provided the time mask with TA to be considered while some of the companies don’t agree. In this contribution, we try to combine the RRM scheduling restriction together as what we have done for NR SL and LTE SL switching cases to finalize the requirement.
2. Discussion
It has been captured in the WF[1] as following:
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Firstly, we support to consider the TA for requirements. As stating in our paper last meeting, in current TS 38.101-3, it has already considered the timing difference of NR and LTE slots as shown below:
[image: ]
In current TS 38.101-3, the 2.21 us has been considered as timing difference for the two slots. 
Proposal 1: To consider the TA in the switching time mask.
Secondly as stated in the WF, we believe that the maximum/minimum TA of certain cell range should be used for defining the RF requirements. From the requirement of TS 38.101-3 as captured above, the 2.21us is the maximum timing difference which has been agreed during the discussion. From RF requirement perspective, the worst case scenario should be considered and with that specific worst case requirement, if the UE can pass then the UE can pass the test in any of the different TA scenario which should be the case.
Proposal 2: Worst case scenario, e.g. maximum/minimum TA should be considered for RF requirements.
With the above two proposals, another question is that different cell range apply for different bands. For this question, it is recommended to only consider the band n79 to define the requirements since only band n79 has been studied for intra-band concurrent operation. 
Proposal 3: Only define the intra-band concurrent operation requirement for band n79 in Rel-17.
Then we can come to the maximum and minimum timing advance based on band n79 to further develop the requirement.
With the timing alignment of UL and SL slots, the following is agreed as:
NR timing advance TA = (NTA + NTA_offset)*Tc 
NR Sidelink timing advance as TASL= (NTA,SL + NTA_offset)*Tc
The timing difference for UL and SL slots are ΔT = TA - TASL =  (NTA + NTA_offset)*Tc - (NTA,SL + NTA_offset)*Tc = NTA*Tc 
The maximum ΔT refer to the largest cell size as 7us considering a 2km cell range and the minimum ΔT refer to 0.
Observation 1: For band n79, use timing difference as 0 minimum and 7us maximum. 
The switching time from between NR SL and UL has been agreed as 140us with 120us switching time and 2 times 10us transient period. 
Observation 2: For switching time, 140 us is agreed for different carrier case.
There is another thing we need to keep in mind is that the last SL symbol will be punctured and the symbol length depends on the SCS with at most 71us of 15kHz SCS.
Observation 3: The last punctured symbol of SL is at most 71us for 15kHz SCS.
With the above 3 observations, we can see the clear picture of the transient time mask as shown below:




1, For different carrier switching:
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Figure 1 NR SL switching to NR while switching occurs at NR SL slot n-1
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Figure 2 NR SL switching to NR while switching occurs at NR slot n
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Figure 3 NR switching to NR SL while switching occurs at NR SL slot n
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Figure 4 NR switching to NR SL while switching occurs at NR slot n-1
Proposal 4: To agree the above switching time mask for different carriers.


For same carrier switching, the switching time will be 20us as two times 10us transient time. In this case, the switching time mask for NR SL switch to NR will have be different comparing to different carrier case for SCS = 15 and 30kHz since the guard symbol itself can cover the whole switching time as well as the maximum timing difference to save the system overhead. But for SCS = 60kHz, the switching time mask is the same as figure 1 to 4 above but with Ts = 20us.
For the switching time mask for NR switch to NR SL, similar consideration as different carrier case which ΔT = 0 as considered to be the worst case and the agreed time mask captured in TR 38.785 figure 5.2.3.2.1-1 can be agreed and it is shown below:
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Figure 5 NR SL switching to NR for SCS = 15 and 30kHz
For NR switching to NR SL, figure 3 and 4 apply but to change the Ts =20 us.
In conclusion, for same carrier switching:
--Figure 5 apply to NR SL switching to NR for SCS = 15 and 30kHz.
--Figure 1 and 2 apply to NR SL switching to NR for SCS =60kHz.
Proposal 5: To agree the above switching time mask for same carriers.
Considering the RRM scheduling restriction which has been agreed in the WF [2] in the last meeting in RRM session, the following scheduling restriction has been agreed:
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It can be found that there will be one slot left empty for scheduling restriction for all the switching cases with one FFS for the last scenario as UL switching to NR SL while switching occurs in UL. So for this specific scenario, we can wait for RRM session agreement. 
Proposal 6: For UL switching to NR SL while switching occurs in UL, wait for RRM session agreement.
However, as discussed in same carrier switching with 15 and 30kHz SCS as shown in figure 5, the scheduling restriction might be different in this specific scenario for switching from NR SL to NR in which case the punctured symbol can cover both the timing difference and the 20us switching period. This is because for LTE SL and NR SL switching, only different carrier scenarios has been discussed with 150us switching time which is too long to be covered by one symbol. But for NR and NR SL switching, same carrier switching is also considered hence the scheduling restriction should be revisited.
Observation 4: Different to LET SL and NR SL switching which only consider different carrier switching scenario, the NR and NR SL switching also consider same carrier switching and hence the scheduling restriction of current agreed in RRM session need to be revisited for same carrier case.
Proposal 7: To inform RRM session about the same carrier switching scenario and to further discuss the scheduling restriction. 
3	Conclusions
In this contribution, we give further discussion on the switching time mask, the observation and proposal are shown below:
Observation 1: For band n79, use timing difference as 0 minimum and 7us maximum. 
Observation 2: For switching time, 140 us is agreed for different carrier case.
Observation 3: The last punctured symbol of SL is at most 71us for 15kHz SCS.
Proposal 1: To consider the TA in the switching time mask.
Proposal 2: Worst case scenario, e.g. maximum/minimum TA should be considered for RF requirements.
Proposal 3: Only define the intra-band concurrent operation requirement for band n79 in Rel-17.
Proposal 4: To agree the above switching time mask for different carriers.
Proposal 5: To agree the above switching time mask for same carriers.
Proposal 6: For UL switching to NR SL while switching occurs in UL, wait for RRM session agreement.
Proposal 7: To inform RRM session about the same carrier switching scenario and to further discuss the scheduling restriction.
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Issue 1-1-2: Whether to include TA difference into switching time mask
e Proposals
o Option 1: Yes
o Option 2: No
e Recommended WF
o Further discussion is needed.

Issue 1-1-4: Switching time mask for same carrier case
e Proposals
o Option 1: Consider the time mask for same carrier case in LGE paper R4-2200834.
o Option 2: Consider the time mask for same carrier case in CATT paper R4-2200142.
o Option 3: Consider the time mask for same carrier case in Xiaomi paper R4-2201502.

e Recommended WF
o Further discuss whether to consider TA in time mask and then come back to detailed time mask.
= Discuss both the real time TA and maximum/minimum TA of certain cell range for
time mask requirement.

Issue 1-1-6: Switching time mask for different carrier case
e Proposals
o Option 1: Consider the time mask for different carrier case in LGE paper R4-2200834.
o Option 2: Consider the time mask for different carrier case in CATT paper R4-2200142.
o Option 3: Consider the time mask for different carrier case in Xiaomi paper R4-2201502.
e Recommended WF
o  Further discuss whether to consider TA in time mask and then come back to detailed time mask.
= Discuss both the real time TA and maximum/minimum TA of certain cell range for
time mask requirement.
= Discuss whether a RF test for switching time is required
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For UEs reporting E-UTRA and NR switching time capability of type 1 with switching time < 0.5 us for TDM based
UL sharing from UE perspective within FR1 time masks in Figure 6.3B.1.1-1 and Figure 6.3B.1.1-2 shall apply. For
UEs reporting E-UTRA and NR switching time capability of type 2 with switching time < 20 us for TDM based UL

sharing from UE perspective within FR1, time masks in Figure 6.3B.1.1-3 and Figure 6.3B.1.1-4 shall apply. The

additional time for the transient period on the succeeding E-UTRA subframe or NR slot is caused by the
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Figure 5.2.3.2.1-1: ON/OFF Time mask for TDM operation in same carrier from NR Uu to NR SL in licensed band
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WF — 1.2 Scheduling availability when switching TDM based
intra-band con-current SL operation

Agreement
- 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 Nra is smaller than the switching time




