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1. Overall Description:
RAN4 would like to thank RAN1 for their LS in R1-2213001.
	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.



The handover of the UE between the source base station and the target base station usually goes through RACH.
As shown in Figure 1. That is, after receiving the handover command from the source BS, the UE needs to send the preamble Preamble to the target BS.The target BS replies the RAR to the UE and it contains the UE's uplink timing advance TA for the target BS. The TA ensures that the arrival time of different UE signals to the BS is basically aligned. One of the purposes of the RACH is: UE obtains the uplink timing of the target BS.
[image: 绘图6]
Figure 1
Also we define a RACH-less method for handover. As shown in Figure 2. In RACH-less handover, there is no process for UE to send the Preamble and BS to reply to the RAR. The TA from UE to the target base station is obtained by other means, which shortens the handover time. There are two main methods for UE to obtain the uplink timing advance: 
1) In the random access process, BS determines the TA value by measuring and receiving the Preamble, and sends it to UE through RAR. 
2) BS measures the uplink transmission of the corresponding UE to determine the TA value. Therefore, as long as UE has uplink transmission, BS can be used to estimate TA value. Theoretically, any signal sent by UE (SRS/DMRS/CQI, etc.) can be used to measure TA.
[image: 绘图7]
Figure 2
Generally, RACH-less can be performed only when the following conditions are met:
· The TA from UE to serving BS is equal to the TA from UE to target BS, 
· or both are 0.
For (1) scenarios, 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. As for UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133, if the first UL transmission in the target cell meets the requirement applicability, the requirement defined in TS38.133 is applied. the requirements applicability as below:上行timing计算，多了open loop调整
	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.

Table 7.1C.2-1: Te_NTN Timing Error Limit

	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	29*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N/A

	
	30
	15
	24*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N/A

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]





As we mentioned before for the RACH-less process, as long as UE has uplink transmission, BS can be used to estimate TA value. Theoretically, any signal sent by UE (SRS/DMRS/CQI, etc.) can be used to measure TA, that is, the first UL transmission in the target cell meets the requirement applicability. From RAN4 perspective, 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.

2. Actions:
To RAN1 :
RAN4 respectfully asks RAN1 to take the above information into account.
To RAN2 :
RAN4 respectfully asks RAN2 to take the above information into account.

3. Date of Next TSG-RAN4 Meetings:
TSG-RAN WG4 Meeting #106bis-e 	17th April – 26th April 2023	                           Online
TSG-RAN WG4 Meeting #107  	 22th May – 26rd May 2023	                        Incheon, South Korea
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