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1 Introduction
[bookmark: _Ref178064866]During RAN2#125, RAN2 discussed two incoming LSs regarding VSATs UE originated in RAN4 [3,4] reaching the following agreements:
· Introduce two per-UE capabilities for FR2-only band as below to indicate VSAT UE’s mobility and antenna types:
· A UE capability to indicate whether UE uses electronic or mechanical steering antenna
· A UE capability to indicate whether UE is a fixed or mobile VSAT
· Introduce two separate indications in SIB1 to indicate whether current cell is barred for mobile VSAT, or barred for fixed VSAT
· Introduce two separate indications in SIB1 to indicate whether current cell is barred for mobile VSAT, or barred for fixed VSAT.

In the second LS [4], RAN4 informs RAN2 that mechanically steered VSATS require a certain time for the UE to steer its beams from the serving satellite towards the target satellite. The contents of the LS and the possible impact on RAN2 timers of a longer interruption time before the UE can start DL synchronization acquisition in the target cell were discussed without any clear conclusion.

R2-2401449	Draft LS response on Handover delay in FR2 NTN with mechanically steered beams	Nokia	LS out	Rel-18	NR_NTN_enh-Core	To:RAN4 	Late
· Inmarsat suggests to move the last sentence in the reply LS. IDC agrees. QC also agrees and wonders if we need a reply LS at all
· Nokia agrees that if we remove the last sentence it’s not so essential to send the reply LS
· Ericsson thinks we could also change our specs (modify the meaning of T304) to modify the behaviour. Oppo thinks that no matter how we change the description the same interruption time will be there.
· HW supports sending the LS also without the last sentence
· Ericsson thinks we need to do something
· No reply LS is sent for now, but we can come back to this (in this or future meetings) 

This contribution aims to shed light into the discussion and illustrate how both network and UEs can benefit from adapting the operation of T304 timer to VSAT operation in NTN.


[bookmark: _Ref154582601]2	Discussion
In the named LS [4], RAN4 informs RAN2 that Release 18 scope of work for UEs with mechanically steered beams is limited to the scenarios where there are no inter-satellite measurements. Thus, inter-satellite handovers are limited to blind handovers, i.e., without preparatory measurements and previous cell detection. Therefore, RAN4 has agreed to extend the maximum interruption time and maximum handover delay to account for the steering time delay which is initiated by the UE after receiving handover command [4]. In RAN4 #109, it was agreed that the value for this component depends on the angular offset between source and target satellite as viewed by the UE. A constant steering speed of 22 degrees per second was also agreed.

[bookmark: _Toc163205857]Mechanically steered VSATs are limited to blind handover for service link switch.
[bookmark: _Toc163205858]RAN4 has extended the maximum interruption time and handover delay for mechanically steered VSATs.

In addition, RAN4 has identified that, in the worst-case scenarios (e.g., 160 degrees offset), the newly added component to the handover delay can accumulate up to 7.3 seconds. Consequently, it would consume a significant portion of the reconfiguration with sync failure timer (T304), which has a maximum configurable value of 10 seconds. Therefore, RAN4 requests RAN2 to assess this matter if it is deemed as potential issue.

[bookmark: _Toc163205859]Worst-case, the new delay component could accumulate up to 7.3 seconds and consume a significant portion of T304.

The purpose of T304 is primarily for initiating re-establishment attempts (faster than L1 RLF). It is meant to address situations where a failure occurs between the reception of the handover command and the successful completion of random access. Network carefully chooses a value for T304 in order to optimizes the time given to the UE to try to access the target cell before it declares RLF due to handover failure. In NTN FR2, mechanically steered VSAT UEs may take a considerable amount of time before they attempt DL synchronization with the target cell. Thus, the network is required to configure larger values of T304 that accommodate an estimation of the inherent interruption time. This would be an estimation since the network is not aware of the actual offset between the two satellites from the UE’s location. Limiting the configuration of T304 only to larger values is detrimental for both network and UE. First, it reduces the network’s optimization capabilities for adapting T304 to the specific conditions of a UE. Second, it introduces longer delays and power waste in UEs which, due to the channel conditions, may need to attempt RLF and re-establishment.

[bookmark: _Toc163205860]Mechanically VSAT UEs may require the network to configure larger values of T304.

Given the increased interruption may be UE implementation related, the best way forward would be to initiate the timer T304 when the UE finishes the redirection of its beam and starts the attempts to acquire DL synchronization in the target cell. This approach would align the UE behaviour in NTN FR2 with the current practices for terrestrial networks, where the UE starts T304 when the acquisition of DL synchronization in the target cell is possible. A common way forward will ensure consistency in the handling of T304 across NR technologies in both NTN and TN deployments.

[bookmark: _Toc163205861]Upon handover, a VSAT UE starts T304 when it has aligned its beam towards the target satellite.


3	Conclusions
[bookmark: _In-sequence_SDU_delivery]In the previous sections, we have presented the following observations: 
Observation 1	Mechanically steered VSATs are limited to blind handover for service link switch.
Observation 2	RAN4 has extended the maximum interruption time and handover delay for mechanically steered VSATs.
Observation 3	Worst-case, the new delay component could accumulate up to 7.3 seconds and consume a significant portion of T304.
Observation 4	Mechanically VSAT UEs may require the network to configure larger values of T304.

Based on the discussion in the previous sections, we propose the following: 
Proposal 1	Upon handover, a VSAT UE starts T304 when it has aligned its beam towards the target satellite.
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