Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: Title][bookmark: DocumentFor][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 106	R4-2301647
Athens, Greece, February 27 – March 03, 2023

Agenda Item:	9.25.5
Source: 	OPPO
Title: 	Discussion on RRM core requirements in Rel-18 NTN
Document for:	Approval
1	Introduction
As shown below, RAN4 received one LS [1] regarding RACH-less handover in NTN. The feasibility of RACH-less handover in 4 different scenarios were discussed and it is possible from RAN1 perspective with some assumptions. The assumption in note 1 is about UL synchronization requirements for the first UL transmission in the target cell, which needs to be discussed in RAN4.
	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.

ACTION:	
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.


2	Discussion
	7.1C.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te_NTN where the timing error limit value Te_NTN is specified in Table 7.1C.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.
When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, the updating of  and the updating of , except when the timing advance in clause 7.3C is applied.
7.1C.2.1	Gradual timing adjustment
When the transmission timing error between the UE and the reference timing exceeds Te_NTN then the UE is required to adjust its timing to within Te_NTN. The reference timing shall be  before the downlink timing of the reference cell.


In the existing TS 38.133 spec, the UL transmit timing requirements specified in Table 7.1C.2-1 apply to the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or PRACH transmission, or msgA transmission. For UL transmission including PUCCH, PUSCH and SRS, which is not the first transmission in a DRX cycle, the UE shall be capable of changing the transmission timing, which is specified in clause 7.1C.2.1. By gradual timing adjustment, the transmission timing error should be controlled within Te_NTN. One exception is when receiving timing advance command, and the relative accuracy requirements in clause 7.3C will apply. In summary, the Te_NTN requirements in Table 7.1C.2-1 should apply to almost all UL transmission except when receiving a timing advance command. 
Observation-1: Except when receiving a timing advance command, the Te_NTN requirements specified in Table 7.1C.2-1 apply to almost all UL transmission including PUCCH, PUSCH, SRS, PRACH and msgA.
For the first UL transmission to the target cell during RACH-less handover procedure asked by RAN1, we think it is much similar as msgA transmission. The first UL transmission is PUSCH and msgA contains PUSCH as well. Applying the Te_NTN requirements in Table 7.1C.2-1 to the first UL transmission during RACH-less handover as assumed in note 1 is reasonable. And our draft LS reply is provided in Annex.
Proposal-1: Confirm that RAN1’s assumption in note 1 is correct, i.e. UL synchronization requirements specified in Table 7.1C.2-1 of TS38.133 could apply to the first UL transmission in the target cell.
3	Conclusion
This contribution gave our considerations on the UL synchronization requirements during RACH-less handover procedure and the following proposals:
Observation-1: Except when receiving a timing advance command, the Te_NTN requirements specified in Table 7.1C.2-1 apply to almost all UL transmission including PUCCH, PUSCH, SRS, PRACH and msgA.
Proposal-1: Confirm that RAN1’s assumption in note 1 is correct, i.e. UL synchronization requirements specified in Table 7.1C.2-1 of TS38.133 could apply to the first UL transmission in the target cell.
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5	Annex
3GPP TSG-RAN WG4 Meeting # 106	R4-22xxxxx
Athens, Greece, February 27 – March 03, 2023


Title:	             Draft reply LS on RACH-less handover in NTN
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	R1-2213001: Reply LS on RACH-less handover in NTN
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	        NR_NTN_enh-Core


Source:	RAN4
To:	RAN1 
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	RAN2

Contact person:	
E-mail Address:	 
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org
1	Overall description
RAN4 would like to thank RAN1 for the liaison in R1-2213001 and provide the following the information regarding RACH-less handover in NTN. 
	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.

(5) Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB
(6) Intra-satellite handover with different feeder links, i.e., with gateway/gNB switch
(7) Inter-satellite handover with gateway/gNB switch
(8) 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.

ACTION:	
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.



For the question asked by RAN1, RAN4 confirms that the assumption in note 1 is correct, i.e. The RAN4 UL synchronization requirement specified in Table 7.1C.2-1 of TS 38.133 could apply to the first UL transmission in the target cell.
2	Actions
To RAN1 
ACTION: 	RAN4 respectfully asks RAN1 to take the above information into consideration in their future work.
3	Dates of next TSG RAN 4 meetings
RAN4 Meeting #106-bis-e		17 Apr – 26 Apr			e-meeting
RAN4 Meeting #107		     22 May – 26 May		Korea
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