[bookmark: _GoBack]3GPP TSG-RAN4 Meeting #106	                                                                  R4-2300588
Athens, Greece, February 27 – March 3, 2023

Title:	Reply LS on RACH-less handover in NTN
Source:	CATT
Agenda Item:	9.25.5
[bookmark: DocumentFor]Document for:	Approval
1 Introduction
In RAN1#111 meeting, RAN1 discussed the RAN2 LS [1] on R18 NTN mobility enhancement to check whether the PACH-less handover is possible for certain scenarios. And in the reply LS [2], RAN1 has the following response based on the assumption in note 1 which needs RAN4 to confirm: 
	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. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]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.

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


In this paper, we have some discussions on the issue above and give our views. Based on the discussion, a draft response LS is provided in the Annex. 
2 Discussion
In the current specification in TS 38.133, the UE transmission timing requirements are defined in 7.1C as below: 
	7.1C.1	Introduction
The UE shall have capability to follow the frame timing change of the reference cell in connected state. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.
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..
The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. and the UE has a validity time running for NTA,common  and  NTA,UE-specific. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus .
The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna. 
NTA for PRACH is defined as 0.  (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in clause 7.3 was applied. or after the last update in   or .
The value of NTA-offset depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). NTA-offset is defined in Table 7.1.2-2.
 and  are as defined in TS38.211 [6].
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]


[bookmark: OLE_LINK37]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.


From the requirements definition, the uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell, and the transmission error shall be less than or equal to Te_NTN specified in Table 7.1C.2-1. 
In the existing specification, we understand the requirement applies to two cases. First one, it applies to UE initial transmission such as 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. Second one, 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. 
We understand the first UL transmission of target cell in RACH-less handover belongs to the second case. In this case, UE can obtain the DL timing of target cell (reference cell),  and , so UE should also be able to meet the UL transmission requirements in 7.1C.2. 
Based on the discussions above, we think the UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 can apply to the first UL transmission in the target cell in RACH-less handover. 
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Proposal 1: The UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell in RACH-less handover, i.e. RAN1’s assumption is correct. 
3 Summary
In this paper, we have some discussions on the RAN1 LS on RACH-less handover, the following observations and proposals are given based on which the draft reply LS is provided in Annex：
Proposal 1: The UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell in RACH-less handover, i.e. RAN1’s assumption is correct. 
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1	Overall description
RAN4 thanks RAN1 for the LS [1] on RACH-less handover in NTN. RAN4 discussed the issue and has the following agreements: 
	Proposal 1: The UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell in RACH-less handover, i.e. RAN1’s assumption is correct. 



[bookmark: OLE_LINK15][bookmark: OLE_LINK16]RAN4 kindly asks RAN1 and RAN2 to take the above information into account during the following discussion. 

2	Actions
To RAN WG1 and RAN WG2: 
ACTION: 	RAN4 kindly asks RAN1/2 to take the above information into account during the following discussion.  

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #106-bis-e		Apr. 17 – Apr. 26, 2023		Electronic Meeting
TSG RAN WG4 Meeting #107		May 22 – May 26, 2023		Korea
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