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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
During RAN1#97-e meeting, a LS on the switching period was sent to RAN1 from RAN4 [1]. RAN4 asked RAN1 to clarify the priority between LTE SL and NR SL. 
	For clarification, RAN WG4 respectfully asks RAN WG1 to clarify the priority between LTE SL and NR SL with following three questions as:
Question 1: Is there priority defined for LTE SL and NR SL?
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?
Question 3: Is it the case that there is no higher priority for LTE SL than NR SL?


In this contribution, we provide our analysis for options of SL switching period from the RAN1 perspective.

2. [bookmark: _Hlk18422011]Discussion
A device can be equipped with both LTE SL and NR SL functions. If the device finds that a LTE SL transmission/reception and a NR SL reception/transmission would overlap, it should decide which side to be dropped by comparing the highest LTE SL priority and the highest NR SL priority in the overlapped part, and then transmit/receive the side with the higher priority. The device should know the priorities of LTE SL and NR SL T msec before the start of the earliest transmission or reception of LTE SL/NR SL, where T≤4 and is based on device implementation. The details of the prioritization rule are copied below from TS 38.213.
	16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
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. 
If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive a second channel/signal or transmit second channels/signals using NR radio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception of the second channel/signal or 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 transmission or reception, where  and is based on UE implementation,
the UE transmits or receives 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.


An example is shown in Figure 1, LTE SL transmission and NR SL transmissions would collide in [T1, T2]. The UE knows that the priority of LTE SL (i.e., B) is higher than the priority of NR SL (i.e., A) in the overlapping part [T1, T2] at instance T0, then it should drop the NR SL transmission and perform the LTE SL transmission during [T1, T2].


[bookmark: _Ref61118892]Figure 1. Example of simultaneous NR and E-UTRA transmission/reception
According to the conclusion of RAN4, if a UE switches from LTE SL to NR SL or verse vice, it takes a 150us or 210us period which occupies several SL symbols for switching and potential power adaption. However, if the switching period contains SL transmission, signals generated during the switching period can be distorted due to the RF adaption, and power change. Consequently, the RX UE cannot decode it properly. 
	Agreement in RAN4 #94e (R4-2005644)
•	Candidate values for intra-band switching
-	150us including transient period (majority view)
-	210us


[bookmark: _Ref61186613]Table 1. The number of symbols needed for the switching period
	Switching period
	15kHz
	30kHz
	60kHz

	150us
	2.25 symbol
	4.5 symbol
	9 symbol

	210us
	3.15symbol
	6.3 symbol
	12.6 symbol


Moreover, it is specified in TS 38.133 that any scheduled transmissions/receptions at the time for switching will be discarded, regardless of whether the switching period is placed in an NR slot or an LTE subframe, as cited below.
	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’.


[bookmark: _Ref61181359]Observation 1. If a SL transmission/reception would be in the slot/subframe of switching, UE drops the SL transmission/reception.

Regarding the switching period location, six solutions of the location SL switching period are provided in the reference[2].
	· 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. 


Option1 is unfair for NR SL especially considering that NR SL may have URLLC services, while option6 which introduces separate slots dedicated for switching can result in a relatively low resource utilization rate if switching is frequent. Moreover, it may also impact the resource allocation procedure which is not desirable. Option3 is not preferable from the UE implementation perspective due to the dynamic changing of switching period location. Option 5 is also not desirable as it makes the prioritization results unpredictable and untestable. Overall, Option 2 is the easiest way and is a good trade-off among the options, which is preferred.
[bookmark: _Ref61625307]Proposal 1. From RAN1’s perspective, option2, i.e., the whole switching time including the switching period as well as transient periods shall be placed at the previous E-UTRA subframe or NR slot, is preferred.

According to the aforementioned prioritization rule defined in TS 38.213, UE only considers the overlapping parts but not the switching period for priority comparison, to decide whether to switch. If LTE SL has a higher priority than the NR SL in the overlapping part, UE will switch from NR SL to LTE SL even if the NR PSFCH or NR PSSCH symbol(s) during the switching period has higher priority than the LTE SL channels/signal, under the prioritization rule described above, thus resulting in the distortion or dropping of the PSSCH/PSFCH. 


[bookmark: _Ref61180614]Figure 2. Example of the impact of switching period on NR SL in the non-overlapping part
For example, in Figure 2, the switching period is at the end of a NR slot. However, in this case, NR PSFCH with the highest priority (corresponding to D) at slot3 will be affected by the switching period, which leads to PSFCH RX failure and undesirable retransmission of TB transmitted at slot1.
To avoid this degradation on NR SL in the above case, one possible approach would be to place the switching period in a LTE subframe (i.e., in the overlapping part as shown in Figure 3). Nevertheless, this would lead to the result that LTE SL transmission with a priority higher than NR SL in the overlapping part is distorted or even dropped. 


[bookmark: _Ref61689273]Figure 3. Example of the impact of switching period on LTE SL in the overlapping part
[bookmark: _Ref61181360]Observation 2. The existing prioritization rule for LTE SL/NR SL does not consider the priority of channels/signals during the switching period in the priority comparison. Consequently, channels/signals with a priority higher than the highest priority of the overlapping part may be dropped/distorted due to the switching period.

To avoid the distortion/dropping of SL with a higher priority in the non-overlapping part, one potential way is to modify the LTE/NR SL switching rule by taking the priority of the NR/LTE SL in the switching period into consideration, i.e., the UE determines the highest priority among the SL transmissions/receptions in the switching period as well as the overlapping period, then transmits/receives only the channels/signals of the RAT corresponding to the highest priority. As shown in Figure 2, the NR SL in the switching period has the highest priority, so the UE does not perform the NR SL-LTE SL switching, but continues the NR SL transmission in the overlapping part instead. The procedure for priority comparison in 38.213 can be modified as below:
[bookmark: _Ref61181363]Proposal 2. For Tx/Tx or TX/RX overlap between LTE SL and NR SL, a UE transmits or receives the channels/signals of the RAT corresponding to the highest priority determined among:
-  the priorities of LTE SL and NR SL in the overlapping slot(s) or subframe(s), and
-  the priority(ies) of the signal(s)/channel(s) that would overlap with a switching period if the UE would perform switching between LTE SL and NR SL.
	[bookmark: _Toc29894882][bookmark: _Toc29899181][bookmark: _Toc29899599][bookmark: _Toc29917335][bookmark: _Toc36498210][bookmark: _Toc45699238][bookmark: _Toc52208400]=====TP for 38.213====
16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
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
-	a transmission or reception of third channels/signals in a slot or a subframe overlapped with the switching period if the switching would happen in the slot or subframe [38.133], 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. 
If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive a second channel/signal or transmit second channels/signals using NR radio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception of the second channel/signal or transmission of the second channels/signals, and
-	a transmission or reception of third channels/signals in a slot or a subframe overlapped with the switching period if the switching would happen in the slot or subframe [38.133], 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 transmission or reception, where  and is based on UE implementation,
the UE transmits or receives 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.



3. Conclusion
In this contribution, we discuss the switching between NR SL and LTE SL, and have the following observations, proposals and TP: 
Observation 1. If a SL transmission/reception would be in the slot/subframe of switching, UE drops the SL transmission/reception.
Observation 2. The existing prioritization rule for LTE SL/NR SL does not consider the priority of channels/signals during the switching period in the priority comparison. Consequently, channels/signals with a priority higher than the highest priority of the overlapping part may be dropped/distorted due to the switching period.
Proposal 1. From RAN1’s perspective, option2, i.e., the whole switching time including the switching period as well as transient periods shall be placed at the previous E-UTRA subframe or NR slot, is preferred.
Proposal 2. For Tx/Tx or TX/RX overlap between LTE SL and NR SL, a UE transmits or receives the channels/signals of the RAT corresponding to the highest priority determined among:
-  the priorities of LTE SL and NR SL in the overlapping slot(s) or subframe(s), and
-  the priority(ies) of the signal(s)/channel(s) that would overlap with a switching period if the UE would perform switching between LTE SL and NR SL
	=====TP for 38.213====
16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
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
-	a transmission or reception of third channels/signals in a slot or a subframe overlapped with the switching period if the switching would happen in the slot or subframe [38.133], 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. 
If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive a second channel/signal or transmit second channels/signals using NR radio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception of the second channel/signal or transmission of the second channels/signals, and
-	a transmission or reception of third channels/signals in a slot or a subframe overlapped with the switching period if the switching would happen in the slot or subframe [38.133], 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 transmission or reception, where  and is based on UE implementation,
the UE transmits or receives 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.
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