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1. Introduction
For RAN4#106 meeting, RAN4 has received the following LS [1] from RAN1 to check with RAN4 if RAN1’s assumption in Note 1 is correct.
	From LS（R1-2213001）
Overall description
RAN1 would like to thank RAN2 for their LS in R1-2210807 (R2-2211017) and provide response to the following question asked by RAN2.
	For mobility enhancement in Rel-18 NR NTN, RAN2 has discussed RACH-less handover. RAN2 would like to check with RAN1 in which of the following listed scenarios RACH-less handover is possible.

(1) Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB
(2) Intra-satellite handover with different feeder links, i.e., with gateway/gNB switch
(3) Inter-satellite handover with gateway/gNB switch
(4) Inter-satellite handover with same gateway/gNB

ACTION:	RAN2 respectfully asks RAN1 to provide response to the above question.




RAN1 response
For scenario (1), from RAN1 perspective the RACH-less handover is possible, assuming the following notes can be satisfied, when UE UL transmission synchronization can be maintained by applying pre-compensation using the assistance information, e.g., epoch time, ephemeris, common TA, of the target cell. 
For scenario (2)-(4), from RAN1 perspective the RACH-less handover may be possible, assuming the following notes can be satisfied, when UE UL transmission synchronization can be maintained by applying pre-compensation using the assistance information, e.g., epoch time, ephemeris, common TA, of the target cell. 
Note 1: RAN1 assumes that the RAN4 UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell.
Note 2: gNB is expected to provide valid assistance information of the target cell to UE.
Note 3: gNB is expected to ensure the UE can perform the UL transmission while respecting common TA and UE processing time.

2	Actions
To RAN2:
RAN1 respectfully asks RAN2 to take the above response into account in the future work.
To RAN4: 
RAN1 respectfully asks RAN4 whether RAN1’s assumption in Note 1 is correct.



In this paper, we will analyse the rationality of the RAN1’s assumptions and draft a LS with response to the question asked by RAN1.
2. Discussion
[bookmark: _GoBack]At first, the mechanism of RACH-less handover for NTN scenario has not been introduced. Accordingly, RAN4 has never defined corresponding delay requirements and timing requirement, not even the related requirement on RACH-less handover for common cases in NR. Therefore, from RAN4 perspective, the current timing requirement cannot be directly applied to the first UL transmission in the target cell for RACH-less handover in NTN without any discussion. Furthermore, the applicability of RACH-less handover for NTN was not specifically mentioned in following requirement in TS 38.133 clause 7.1.2. But compared with the current NR timing requirement, the timing requirement in TS36.133 clause 7.1.2 separately specified the applicability of RACH-less handover, according to the text ‘This requirement applies when ….it is the first transmission after RACH-less handover’. 
	[bookmark: _Toc383690743]From TS38.133 timing requirement 
7.1.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission, or it is the first transmission sent on the PSCell for activating the deactivated SCG without RACH.
-	when it is the transmission for PUSCH on CG resources for SDT in RRC_Inactive.
From TS36.133 timing requirement
7.1.2	Requirements
[bookmark: OLE_LINK15]The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX, eDRX_CONN cycle for PUCCH, SPUCCH, PUSCH of subframe, slot or subslot duration and SRS, or it is the first transmission after RACH-less handover, or it is the PRACH transmission.



Based on above analysis, since the mechanism of RACH-less handover for NTN has never been introduced, RAN4 has not defined any RACH-less handover delay requirements and timing requirement. Therefore, from RAN4 perspective, the current timing requirement specified in Table 7.1C.2-1 of TS38.133 are for UL transmission in serving cell and could not be directly applied for UL transmission in target cell during RACH-less handover in NTN scenario.
Proposal 1: From RAN4 perspective, the current timing requirement specified in Table 7.1C.2-1 of TS38.133 could not be directly applied for UL transmission in target cell during RACH-less handover in NTN scenario

3. Conclusions
Proposal 1: From RAN4 perspective, the current timing requirement specified in Table 7.1C.2-1 of TS38.133 could not be directly applied for UL transmission in target cell during RACH-less handover in NTN scenario
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1. Overall description
RAN4 would like to thank RAN1 for their LS in R1-2213001 and provide response to the following question asked by RAN1.
	Note 1: RAN1 assumes that the RAN4 UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell.

ACTION:	RAN1 respectfully asks RAN4 whether RAN1’s assumption in Note 1 is correct.



RAN4 response
The mechanism of RACH-less handover for NTN has never been introduced and RAN4 has not defined any RACH-less handover delay requirements and timing requirement. Therefore, from RAN4 perspective, the current timing requirement specified in Table 7.1C.2-1 of TS38.133 are for UL transmission in serving cell and could not be directly applied for UL transmission in target cell during RACH-less handover in NTN scenario. Furthermore, as an example of the following timing requirements for E-UTRAN, the applicability of RACH-less handover is separately specified while there has no corresponding description in timing requirement for NR to specify RACH-less handover case.
	TS36.133 clause 7.1.2
7.1.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX, eDRX_CONN cycle for PUCCH, SPUCCH, PUSCH of subframe, slot or subslot duration and SRS, or it is the first transmission after RACH-less handover, or it is the PRACH transmission.



Based on these two points, RAN4 thinks RAN1’s assumption is not valid and the current timing requirement specified in Table 7.1C.2-1 of TS38.133 are for UL transmission in serving cell and could not be directly applied for UL transmission in target cell during RACH-less handover in NTN scenario.
2. Actions
To TSG RAN2
ACTION: RAN4 respectfully asks RAN2 to take above information into consideration.
3. Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #106bis-e	17th – 26th April 2023		
TSG RAN WG4 Meeting #107 	22nd – 26th May 2023		
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