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Introduction
The switching period issues between LTE SL and NR SL in band n47 have been going on for several meeting. In RAN4#98e meeting, the discussion was held off [1] since we didn’t receive the reply LS on transmission priority from RAN1. In RAN4#98bis-e meeting, there was no agenda for this issue. In this meeting, we really need to make a decision on switching period position between LTE SL and NR SL. In this contribution, we will further discuss this issue based on the reply LS [2] from RAN1 and give our preference on this issue.
Discussion
Analysis of the reply LS from RAN1
The reply LS from RAN1 on switching period position is captured as follows:
Question 1: Is there priority defined for LTE SL and NR SL?
[RAN1 reply] Yes, priority is defined for the LTE SL in clause 4.4.5.1 of TS 23.285 and for NR SL in clause 5.4.3.3 of TS 23.287. On SL priority in RAN1, please refer to answers of Question 2 and 3.
Question 2: How does RAN WG1 define the priority of LTE SL and NR SL? For example, which parameter is used and how to determine the priority?
[RAN1 reply] In RAN1, priority of a PSCCH/PSSCH transmission is indicated in the “Priority” field of an SCI format 1 in LTE, or SCI format 1-A in NR, after being set for the transport block by higher layers. The priority of NR S-SSB or LTE PSBCH/SSSS/PSSS is determined/provided by higher layers. The priority of NR PSFCH is the same as the corresponding PSSCH. 
Question 3: Is it the case that there is no higher priority for LTE SL than NR SL? 
[RAN1 reply] No. In RAN1#98 meeting, the following agreement was made, where PPPP is represented in the “Priority” field of an SCI format 1 in LTE:
 (
Agreements:
RAN1 understand that NR V2X priority field and PPPP are directly comparable i.e. the same numerical value has the same meaning in both the RATs. 
)
From the reply LS from RAN1, there really is priority defined for LTE SL and NR SL transmissions. However, there is no absolute higher priority for LTE SL than NR SL. And the detailed priority rules can refer to RAN1’s spec [3]. We think there is an important information not reflected in the reply LS, that is, RAN1 only the priority can be only applied for simultaneous NR and E-UTRA transmission or reception. If RAN4 determines to apply this rule to the switching case between NR and E-UTRA transmission, the impacts on RAN1 should be considered.
About the transmission priority, RAN1 has defined the rules for the case of simultaneous transmission between LTE V2X and NR V2X. The following part is captured from [3].
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If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and second channels/signals using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channels/signals, and
-	the priorities of the channels/signals are known to both E-UTRA radio access and NR radio access at the UE  msec prior to the start of the earliest of the two transmissions, where  and is based on UE implementation, 
the UE transmits only the channels/signals of the radio access technology with the highest 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. 
In the specification, there is priority defined for the case two transmissions overlap in time with each other in RAN1. In this case, the priority between the transmissions depends on the SCI formats, higher layer indication or fixed priority between specific physical channels. The priority defined for different cases could hardly conclude on the direct priority between LTE V2X and NR V2X.
Fundamentally, the case we discussed in RAN4 is not entirely the same with that in RAN1. In RAN4, we discussed the switching case from one transmission to another transmission. In time domain, these two transmissions do not overlap with each other. Furthermore, the priority rules defined in RAN1 depend on the specific physical channel the transmission carries. In RAN4, we simply want to know the priority between transmission of LTE V2X and NR V2X, regardless of the specific physical channels.
[bookmark: _Hlk61195500][bookmark: _Hlk70690582]Observation 1: The simultaneous transmission case defined in RAN1 is not the same with the switching case from one transmission to another in RAN4.
Observation 2: There is no fixed transmission priority between LTE V2X and NR V2X.
If RAN4 decides to define the switching period position based on the priority rules defined in RAN1, an LS should be sent to RAN1 to see if RAN4’s design would override RAN1’s rules.
Analysis of the options for switching period positions
Based on the reply LS from RAN1, RAN4 should revisit the options for switching period positions:
· Option 1: The whole switching time including transient period should be placed at NR slot. 
· 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 
· Option 3: Determine the switching period location based on priority information 
· Option 4: Decide switching position in RF session to inform to RRM session 
· Option 5: Leave to UE implementation 
· 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. 
As our earlier analysis, there is no absolute higher priority of the transmission of LTE V2X than that of NR V2X, even with the priority information in RAN1. Therefore, option 1 lacks of technically support and is not the optimised option.
From our perspective, it is hard to decide the transmission priority because it really depends on the actual physical channels carried in the service of LTE V2X and NR V2X at a specific time. It is both possible that LTE V2X or NR V2X has the higher priority. If we decide the switching period position according to the real time transmissions of LTE V2X and NR V2X, then the switching period position can be changing accordingly, which is technically complex. As for the fairness and simplicity of deciding the switching period position, Option 2 is our preference, to always put the switching period position at the previous E-UTRA sub-frame or NR slot.
As for Option 3, the priority information is according to RAN1’s definition of simultaneous transmission of LTE V2X and NR V2X. However, as we state, switching from one transmission to another is not the same case with simultaneous transmission. Also, there will be an impact on RAN1 if we use the priority information define in RAN1 deciding the switching period position.
Option 4 does not give the solution on the switching period position. However, there is no harm to inform RRM session if the switching period position can be decided in RF session.
For the switching period position, we can not agree to leave it to UE implementation as Option 5 suggested for different UEs can support different switching period positions. If two different UEs with different switching period positions starts to establish transmission during the switching, this may result confusion. It can result the degradation from the perspective of the system performance. Furthermore, we believe that switching happens for better quality of services. The subframe or slot UE switches to is of higher importance. We tend to support that switching period is always placed at the last slot/SF of the RAT UE switches from.
Option 6 seems too idealized. Our initial question is that whether the allocated separate slot belongs to LTE V2X or NR V2X. If it is, then we still need to decide whether to put the switching period position in LTE V2X or NR V2X. If it is not, how to allocate the separate slot can be another issue. Furthermore, if the separate slot neither belongs to LTE V2X nor NR V2X, the rules defined in RRM session about switching can be useless.
Proposal 1: Option 2 is our first choice. 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.
Analysis of deciding switching period position based on priority
In a word, priority information defined in RAN1 cannot be directly used in deciding the switching period position.
Another clarification is made on the impact of switching period on RAN1, which was also brought up in RAN4#97e. As illustrated in this figure, A, B, C, D present different priorities. 
· When there is overlapping between NR V2X with priority A and LTE V2X with priority B, let's assume B has higher priority than A, UE needs to perform switching from NR V2X to LTE V2X according to RAN1's rule.
· When there is a switching from NR V2X to LTE V2X, RAN4 needs to compare the priority between NR V2X with priority D and LTE V2X with priority B, let's assume D has higher priority than B，then the switching period can be wholly placed in B.
· After performing the switching from NR V2X to LTE V2X, there is an overlapping case between LTE V2X and NR V2X which needs to be considered by RAN1. RAN1 needs to compare the priority for the overlapping case (B has higher priority than A)，LTE V2X with priority B will be transmitted. However, if RAN4 decides to put the switching period in the overlapping part, according the scheduling restriction defined in RRM session, the whole LTE subframe with priority B will be dropped. Obviously, it will conflict with RAN1's decision. 

Figure 1. Illustration of transmissions of LTE V2X and NR V2X
From our analysis, we believe that if the priority information defined in RAN1 is used in deciding the switching period position, there will be an impact on RAN1.
[bookmark: _Hlk61195569]Observation 3: If the priority information defined in RAN1 is used in deciding the switching period position, there will be an impact on RAN1.
In summary, the priority information defined in RAN1 cannot easily conclude the absolute priority between the transmissions of LTE V2X and NR V2X. There is no technically support on the idea that the transmission of LTE V2X always have higher priority than that of NR V2X, or otherwise. So, it is not very reasonable to always put the switching period position always in the transmission of LTE V2X or NR V2X. 
Proposal 2: Option 3 can be accepted as a secondary choice with RAN1’s impact considered.
 Conclusion
This contribution discusses the switching period position between LTE SL and NR SL in band n47. The following observations and proposals are made:
Observation 1: The simultaneous transmission case defined in RAN1 is not the same with the switching case from one transmission to another in RAN4.
Observation 2: There is no fixed transmission priority between LTE V2X and NR V2X.
Proposal 1: Option 2 is our first choice. 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.
Observation 3: If the priority information defined in RAN1 is used in deciding the switching period position, there will be an impact on RAN1.
Proposal 2: Option 3 can be accepted as a secondary choice with RAN1’s impact considered.
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