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1   Introduction
In last RAN4#98-e meeting, the switching position has been discussed and RAN4 sent LS to RAN1 for priority issue of LTE V2X and NR V2X. But the reply LS [1] from RAN1 was arrived after RAN4 #98-e meeting. So, RAN4 try to make conclusion in this meeting based on reply LS and current RAN4 status. In this paper, we would like to continue the discussion on switching position which would be specified in RF session or can be covered in RRM requirements.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During the RAN4#98-e discussion, the e-mail summary [2] of switching period has been proposed as follow:
Issue 1-3-1: Can RAN4 need to apply the priority mechanism in RAN1/RAN2 for switching period related requirements when the priority of one of the SL operation is higher than the priority of the other SL operation?
RAN4 need to wait the reply LS from RAN1 &RAN2 for the question of priority mechanism in RAN1/2. Based on this RAN4 can further discuss how to decide the position of switching period when the priority of one of the SL operation is higher than the priority of the other SL operation.
- Candidate options: 
   Option 1: Yes
Option 2: No
Issue 1-3-2: Can RAN4 need to apply the priority mechanism in RAN1/RAN2 for switching period related requirements when the priority of one of the SL operation is same as the priority of the other SL operation?
- Candidate options: 
   Option 1: Yes
Option 2: No
Issue 1-3-3: CRs for the position of switching period in TS38.101-3
RAN4 need to wait the reply LS from RAN1 &RAN2 for the question of priority mechanism in RAN1/2. Based on this RAN4 can further discuss whether or not specify the time mask for switching period in TS38.101-3.
- Recommendation on 2nd round for Issue 1-3-1, 1-3-2 & 1-3-3: 
Based on the reply LS from RAN1/RAN2, RAN4 can further discuss this issue in 2nd round.
Also, RAN1 sent the reply LS [1] to RAN4 after RAN4 as follow
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. 


Based on the above information from RAN1 and RAN4 status, we would like to discuss whether RAN4 specify RF requirements for switching period and position in TS38.101-3 or not.

2   Discussion
Currently, RAN4 make decide not to define the switching period related RF requirements based in the previous RAN4 agreements and only capture the switching period with 150us in TR38.886. But, RAN4 can still discuss how to apply the switching position for TDM operation between LTE V2X and NR V2X in n47 or Band 47.
Also, RAN1 decided as follow when LTE V2X and NR V2X have same priority 
Agreements made in RAN1#98bis:
· For Tx/Rx overlap, 
· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception (subject to processing time restrictions), then the packet with a higher relative priority is transmitted/received 
· In case the priorities of LTE and NR sidelink packets are the same, then it is up to UE implementation as to which packet is transmitted/received
Agreements made in RAN1#98bis:
· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE 
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 
· The priority of PSFCH is set as the priority of the corresponding PSSCH.

Based on the above agreements, we provide our observation as follow
Observation 1: The priority based approach to find the switching position is considered as baseline when LTE V2X and NR V2X have different priority.
Observation 2: When LTE V2X and NR V2X have same priority, the switching position is still not decided based on the priority rule.
Hence, the RRM requirements in clause 12.9.1 in TS38.133 for UE switching between E-UTRA SL and NR SL is right approach based on priority rule and RAN1 agreements.

In agreed WF [3] at RAN4 #97-e meeting, RAN4 describe some candidate options as follow 
· 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)

Based on RAN1 reply LS, the option 1 is not sufficient solution, but it is also considered the priority based decision for switching position according to the NR V2X WI in Rel-16. 
For the option 2, the option is also not reasonable when the previous NR slot or LTE sub-frame has high priority than next NR slot or LTE sub-frame.
For the option 3, it is aligned with RAN1 LS but, when the LTE V2X and NR V2X have same priority, the switching position is not decided and it would be chosen by UE implementation.
From these our observation and analysis, we propose that the combinations of option 3 and option 5 are better solution to find the switching position for TDM operation between LTE V2X and NR V2X operation in ITS spectrum. 
Therefore, RAN4 RF session can inform to RRM session that the switching position can be founded with option 3 and option 5.
Observation 3: The combination of Option 3 and 5 will be considered to find the switching position for TDM operation in n47.
For option 5, one company had concerned to know the NW should know the UE’ switching position. However, the pre-configured information will be used for TDM operation between LTE V2X and NR V2X UE in n47 or Band 47. Also, the NW is not considered in ITS spectrum as mentioned in Note 11 in Table 5.2-1: NR operating bands in FR1 in TS38.101-1 as follow
NOTE 11:	This band is unlicensed band used for V2X service. There is no expected network deployment in this band.

Even though, the V2X service application perspective, the priority information already known in the geographical region. So only need to declare the switching position of the V2X UE for the testing of the interruption by switching position.
Observation 4: The network deployments will not be considered in ITS spectrum and/or the pre-configuration information will be used for TDM operation in n47 or Band 47.
Observation 5: Only V2X UE declaration is needed to apply the interruption test by switching position based on RRM requirements.
Furthermore, the On/Off time mask for TDM operation without dual PA capability for NR V2X UE is verified that the UE satisfied the ON power requirements before the switching period or after switching period. It may not considered to verify the OFF power requirements during switching period with 150us (120us+20us+10us). 
Hence, the On/Off time mask for TDM operation with switching period would not need to specify in TS38.101-3. The On/Off time mask with switching period will be applied by V2X priority rule and UE declaration by UE implementation. So, we prefer to cover in clause 12.9.1 in TS38.133.
Proposal: Based on observation 1 to 5, the On/Off time mask for TDM operation with switching period need not be specified in TS38.101-3.
3   Conclusions
In this paper, we share our understanding to solve the remaining issue on the switching position for TDM operation between LTE V2X and NR V2X in ITS spectrum.
Based on the reply LS from RAN1 and their agreement, we provide our 5 observation and propose as follow
Observation 1: The priority based approach to find the switching position is considered as baseline when LTE V2X and NR V2X have different priority.
Observation 2: When LTE V2X and NR V2X have same priority, the switching position is still not decided based on the priority rule.
Observation 3: The combination of Option 3 and 5 will be considered to find the switching position for TDM operation in n47.
Observation 4: The network deployments will not be considered in ITS spectrum and/or the pre-configuration information will be used for TDM operation in n47 or Band 47.
Observation 5: Only V2X UE declaration is needed to apply the interruption test by switching position based on RRM requirements.

Proposal: Based on observation 1 to 5, the On/Off time mask for TDM operation with switching period need not be specified in TS38.101-3.
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