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[bookmark: _Toc116995841]Introduction
In the last RAN WG1 #111, RAN 1 has sent a LS to RAN2 and RAN4, regarding the discussions to implement RACH-LESS Handover in NTN. In this document we discuss the implications of RAN1 request and provide a tentative answer. 


[bookmark: _Toc116995842]Discussion
The main content of the LS submitted by RAN1 is directed to RAN2 and regard the scenarios where the HO mobility could be considered for RACH-less access.  RAN1 has submitted the following:

	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.

(….)

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





In what regards the requirements for UL transmissions, the first transmission on the target cell on a RACH-less transmission is expected to be performed in one of the following channels: PUCCH or PUSCH transmission. As such, it must follow the requirements for PUCCH or PUSCH for first transmission on the target cell already. This was captured for terrestrial UEs, when updating the requirements to include RACH-less activation/deactivation of SCG (NR) of for the RACH-less HO in LTE, and similar must be done done for NTN:
	TS 36.133 [4]
[bookmark: _Toc383690743][bookmark: _Toc127521242]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.


TS 38.133 [2]
[bookmark: _Toc127521243]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.



 

[bookmark: _Toc127521244][bookmark: _Toc127521440][bookmark: _Toc127521547]The UL synchronization requirements for UE transmit timing must be applied from the first transmission in the target cell, which becomes the serving cell upon HO execution. . 

But regarding the discussion provided by RAN1, further considerations need to be considered by RAN4 when designing proper transmit timing requirements. 
A) State of the art for RACH-less HO: In Rel-14, when the RACH-less HO is configured, the UE is informed by the network via the parameter targetTA-r14which timing advance value to be used in the target cell. As we can see the values were set to be one of the active TA groups (PTAG or STAG) used by the UE or zero (when configured for small cells, where the network knows in advance the value of TA to be small). When the RACH-less HO was first implemented there was no pre-compensation components of TA due to service link delay nor common delay in the feeder link. 

	TS 36.331 – on the  configuration to be used when RACH-less HO is performed [3]:

RACH-Skip-r14 ::=					SEQUENCE {
	targetTA-r14					CHOICE {
		ta0-r14							NULL,
		mcg-PTAG-r14						NULL,
		scg-PTAG-r14						NULL,
		mcg-STAG-r14					STAG-Id-r11,
		scg-STAG-r14					STAG-Id-r11
	},




[bookmark: _Toc127521245][bookmark: _Toc127521441][bookmark: _Toc127521548]In legacy scenarios for RACH-less HO, there is no timing advance pre-compensation, and the components and ,  are assumed to be zero.  

B) NTN has introduced the concept of TA pre-compensation, where the service link delay and the common delay in the feeder link are compensated by the components  and , both updated autonomously at the UE side. However, the component  is still valid and can be configured by the network. This – now residual- component of timing advance must be needed in many scenarios, one example being the case where the GNSS information at the UE side is not very accurate. 
[bookmark: _Toc127521246][bookmark: _Toc127521442][bookmark: _Toc127521549]The legacy component of the timing advance is still used in NTN, and can be configured, for example for residual correction of the timing advance when the GNSS information at UE side is not very accurate.
[bookmark: _Toc127521247][bookmark: _Toc127521443][bookmark: _Toc127521550]Depending on the satellite position, for the same inaccuracy on the GNSS information, the residual component of the timing advance might differ. 

[bookmark: _Toc127521248][bookmark: _Toc127521444][bookmark: _Toc127521551]Based on this A) and B) and in the observations we made in this document, we then propose:

[bookmark: _Toc127521249][bookmark: _Toc127521445][bookmark: _Toc127521552]Ask RAN1 and RAN2, to consider indication of the reference value for the network-controlled component of timing-advance, , for the target cell when the RACH-less HO is performed in scenarios 2, 3 and 4 described in R1-2213001.  
Proposal 3: Agree on the Draft LS included in the Annex. 

[bookmark: _Toc116995848]Conclusion
This paper has provided a discussion for the LS sent by RAN1 regarding the adopting of RACH-less HO in NTN. 

In the paper, the following Observations and Proposals were made:
Proposal 1: The UL synchronization requirements for UE transmit timing must be applied from the first transmission in the target cell, which becomes the serving cell upon HO execution.  
Observation 1: In legacy scenarios for RACH-less HO, there is no timing advance pre-compensation, and the components and ,  ,  are assumed to be zero.
Observation 2: The legacy component of the timing advance is still used in NTN, and can be configured, for example for residual correction of the timing advance when the GNSS information at UE side is not very accurate.
Observation 3: Depending on the satellite position, for the same inaccuracy on the GNSS information, the residual component of the timing advance might differ.
Based on this A) and B) and in the observations we made in this document, we then propose:
Proposal 2: Ask RAN1 and RAN2, to consider indication of the reference value for the network-controlled component of timing-advance,  , , for the target cell when the RACH-less HO is performed in scenarios 2, 3 and 4 described in R1-2213001.
     Proposal 3: Agree on the Draft LS included in the Annex.
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1. Overall Description:
RAN4 would like to thank RAN1 for the information in LS R1-2210807. 

On the transmit timing requirements, RAN4 would like to clarify that the target cell becomes the serving cell upon HO execution. Therefore, requirements must apply to the first and all subsequent transmissions in the target cell, as described in Section 7.1C of TS 38.133, for the different UL channels.

RAN4 respectfully asks RAN1 and RAN2 to take the above information into account. 

Regarding the scenarios (1)-(4) described in R1-2210807, it is clear that RAN1 intention is to allow RACH-less HO to be performed whenever the UE is capable of performing timing pre-compensation (when satellite assistance information is provided). This would provide clear indication of  and  to be used as reference for the UE to comply with the requirements. But it is unclear to RAN4 what is the value to be used for  in the target cell, especially for scenarios (2)-(4). 

RAN4 respectfully asks RAN1 to consider the network-controlled component of the timing advance, , during the normative work. 

2. Actions:
To RAN1 and RAN2:

RAN4 respectfully asks RAN1 and 2 to take the above information regarding the requirements on the first transmission on the target cell to be taken into account.

RAN4 respectfully asks RAN1 to consider the network-controlled component of the timing advance, , during the normative work. 

3. Date of Next TSG-RAN4 Meetings:

RAN WG4 Meeting #106-bis-e		Apr 17 – Apr 26, 2023			Online
RAN WG4 Meeting #107		May 22 – May 26, 2023	                           Incheon, Korea






