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Background
During the RAN4#97-e meeting, switching period has been fully discussed and a LS[1] has been sent to RAN1 for priority issue of LTE and NR Sidelink and a WF[2] has been agreed. Besides, some question about the scheduling restriction has been pointed out during the email discussion by some company with no conclusion due to the meeting time restriction. In this paper, we would like to continue the discussion on switching period and try to conclude the discussion.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
During the RAN4#97-e discussion, the WF[2] of switching period has been agreed and captured below:
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Based on the WF agreement, the specific switching time 150us is determined while it will only be captured in the TR. However, the switching period position is not decided yet, and there are 6 options captured in the WF[2].
Observation 1: The 150us is switching period is decided, however, the switching period location needs to be determined in RAN4#98-e.
The scheduling restriction as listed in the WF first bullet point is shown below:
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Based on the scheduling restriction of which has been captured in sub-clause 12.9.1 shown above, the restriction only clarify that there will be only one LTE sub-frame or one NR slot which will be interrupted because of the switching. However, it does not imply any mechanism to decide whether LTE sub-frame or NR slot is interrupted. To be more precise, where to locate the switching period is not known by the network.
Observation 2: Scheduling restriction in RRM session does not decide where to locate the switching period.
With the above discussion and observation, we would like to further discuss the 6 options as listed in the WF[2].
Below we show the 6 options:
· Option 1: The whole switching time including transient period should be placed at NR slot. (LGE) 
· Option 2: The whole switching time including switching period as well as transient periods shall be placed at the previous E-UTRA sub-frame or NR slot (vivo, Huawei)
· Option 3: Determine the switching period location based on priority information (Xiaomi)
· Option 4: Decide switching position in RF session to inform to RRM session (LGE)
· Option 5: Leave to UE implementation (Qualcomm)
· Option 6: Place the switching time including transient periods in one separate slot between LTE subframe and NR slot. The switching period is placed within the separate slot excluding where the transient periods are located. (CATT, Qualcomm)
For option 4, it clearly stated that the switching period position will be determined in RF session which is aligned with observation 2 in this paper. For option 6, it provide a method that put the transient period in the interrupted sub-frame or slot to save time for TX/RX sub-frame or slots. These two options doesn’t give hint to locate the switching period position, hence they are not considered as a solution to the position question but can be further discussed as complementary method to improve performance of the switching.
Observation 3: Option 4 and 6 don’t give hint to locate the switching period position but can be further discussed as complementary method to improve performance of the switching.
For option 5, with observation 2 that the RRM scheduling restriction doesn’t decide the switching period position, then the network need to know where the switching period locates to decide which sub-frame or slot to be interrupted. In this case, if we leave the decision for UE implementation, then each UE can have their own decision and network cannot know how to schedule. In other words, the network needs to know the switching period position.
Observation 4: The network needs to know the switching period position and option 5 is not acceptable.
For option 1, 2 and 3, they all give clear decision making mechanism of the switching period location and hence, the priority issue needs to be considered. Initial discussion has been provided in RAN4#97-e in [4] and to make the priority issue clearer, the LS [1] has been sent out to RAN1. Based on the scheduling restriction shown in sub-cluase 12.9.1 in TS 38.133[3], the sub-frame or slot where the switching period locates will be wasted due to the interruption. As discussed in [5], there is already clear priority mechanism of LTE and NR Sidelink captured in TS 38.213[6]. To locate the switching period position in the lower priority RAT is important to guarantee the RAT with higher priority TX/RX.
Observation 5: Priority mechanism has been defined in RAN1 and to locate the switching period position in the lower priority RAT guarantee the interruption will not happen in the higher priority RAT.
Furthermore, during the email discussion, a question has been pointed out from some company during the email discussion for some specific switching situation as shown below:
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Figure 1 One specific switching situation
With the above figure 1, it is assumed that the priority D>C>B>A. With this assumption, when switching occurs from NR(D) to LTE(B), if the switching period location is determined by priority(Option 3) then it will be located in LTE(B). However, if in the meantime, NR(A) is also requested with overlap with LTE(B), then NR(A) will be dropped due to RAN1 restriction in TS 38.213[6]. At this time, the NR slot A and LTE sub-frame B will all be dropped and no TX/RX at all in this time slot. For this issue, it is not because of the priority mechanism. If the switching occurs at NR(D), still with the scheduling restriction, there will be no TX/RX in the NR(D) slot. 
Observation 6: It is the scheduling restriction causing specific interruption during the switching.
Hence with the above observation, we believe the switching period location mechanism based on priority can still be applied. The priority statement in TS 38.213 is captured below as:
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Hence it is proposed the following statement for switching period location as:
The switching periods are located in the lower priority carrier of the NR sidelink and LTE sidelink while the priority is determined by the SCI formats scheduling the transmissions of the channel(s)/signal(s), or, is indicated by higher layers in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, or, is equal to the priority of the corresponding PSSCH in case of PSFCH as defined in TS 38.213.
Proposal: To capture the above statement in TS 38.101-3.
Conclusions
In this contribution, we give discussion on remaining issue on UE operations for licensed bands partially used for SL transmission and the observations are shown as below：
Observation 1: The 150us is switching period is decided, however, the switching period location needs to be determined in RAN4#98-e.
Observation 2: Scheduling restriction in RRM session does not decide where to locate the switching period.
Observation 3: Option 4 and 6 don’t give hint to locate the switching period position but can be further discussed as complementary method to improve performance of the switching.
Observation 4: The network needs to know the switching period position and option 5 is not acceptable.
Observation 5: Priority mechanism has been defined in RAN1 and to locate the switching period position in the lower priority RAT guarantee the interruption will not happen in the higher priority RAT.
Observation 6: It is the scheduling restriction causing specific interruption during the switching.
Proposal: To capture the above statement in TS 38.101-3.
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.16.2.4  Prioritization of transmissions/receptions.

.16.24.1 Simultaneous NR and E-UTRA transmission/reception .
IfaUE -

- would transmit a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio
access, and

- atransmission of the first channel/signal would overlap in time with a transmission of the second channel/signal,
and«

- the priorities of the two channels/signals are known to the UE T mseg prior to the start of the earlier of the two
transmissions «

the UE transmits only the channel/signal with the higher priority as determined by the SCI formats scheduling the
transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as
indicated by higher layers or, in case of PSFCH, equal to the priority of the corresponding PSSCH. +
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WF on SL switching period

* Due to large switching period defined in RRM spec, no need to
consider the RF test for switching time requirement if defined

* Specific switching time 150us is captured in TR only

* Switching period position will be determined in RAN4#98e with
consideration of feedback from RAN1/RAN2 on priority as well

* Option of no RF time mask requirement and leave it to UE
implementation can also be considered in RAN4#98e
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"12.9.1 Scheduling availability of UE switching between E-UTRA sidelink
and NR sidelink .

This clause contains the restrictions on the scheduling availability for V2X sidelink due to switching between E-UTRA
V2X sidelink and NR V2X sidelink transmission on a dedicated carrier. For the NR V2X sidelink, the assumed number

of configured symbols in a slot is 14. .
‘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". .
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