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1. Introduction
For satellite switch (or feeder link switch), unchanged PCI solution (i.e. no handover) has been agreed for certain conditions – with a few items still to be resolved. Satellite switch with unchanged PCI is beneficial especially to save L3 mobility procedure such as RRC reestablishment. The following agreements were made in the last RAN2 meeting #123 (Toulouse).
Agreements:
1. An explicit indication will be introduced to enable the unchanged PCI switch.
2. The unchanged PCI mechanism can be applied to the case where the coverage gap is zero or negligible (where there is no need to introduce t-gap or t-start). FFS whether we need to support scenarios that require the introduction of t-gap or t-start.
3. PCI unchanged procedure can be performed without performing RACH.
4. In the unchanged PCI case, the UE considers UL synchronization timer expired at t-Service (current cell stop time) to stop any UL operation. FFS on timeAlignmentTimer handling.
5. In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite.
6. The UE specific Koffset, if configured, is not used after t-Service and the UE uses the cell specific Koffset until the UE receives new differential Koffset MAC CE.

This document provides our view on the satellite switch with unchanged PCI under slightly longer gap conditions. We are referring to the FFS topics being part of the highlighted agreements above. 

2. Discussion on slightly longer gaps in conjunction with unchanged PCI 
2.1 Scenario requiring t-start or t-gap
For satellite switch, the beam direction of the ground station is switched from the current serving satellite to the new satellite (see figure 1). The switching time depends on the antenna configuration. In the case electrical beam steering antennas are in use on satellite and/or ground station side, e.g. phased array antenna, beam switch with almost zero gap length would be feasible. On the other hand, if mechanical beam steering antennas, e.g. dish type antenna, are deployed, relatively long gap (e.g. > 100 ms) would occur in connection with the satellite switch. In these longer gap cases, UE needs an information when to start the feeder link with the new satellite.  
[image: ]
[bookmark: _Ref142398911]Figure 1 Satellite switch
Observation 1: The very short/zero gap would not be feasible in connection with mechanically steered antennas on the ground and/or on the satellite. UEs need an information on when to start the transmission via the new satellite. 
Proposal 1: The network should provide information on when to start the transmission via the new satellite. 

2.2 timeAlignmentTimer handling
Whatever the length of the occurring gap is, the fact that a new satellite comes into play when switching is connected to the requirement for flushing the timeAlignmentTimer as soon as the connection to the “old satellite” gets terminated, i.e. before t-Service is reached or exactly when t-Service is reached, and to re-start the timeAlignmentTimer with the value provided by the gNB as soon as RAR is received via the “new satellite”. 
Observation 2: Switching from one satellite to another is connected to the need for flushing and restarting certain timers, e.g. the timeAlignmentTimer.
[bookmark: _Hlk146545935]Proposal 2: The timeAlignmentTimer shall be flushed when the connection to the “old satellite” gets terminated and shall be re-started with the value provided by the gNB as soon as RAR is received via the “new satellite”. 

2.3 Issues with UE neighbour cell management
Another issue is neighbor cell status for the neighbor cell measurement. UE performs neighbor cell search and manages the detected neighbor cells’ information such as PCI and detection timing for neighbor cell measurement. The detected timing is also used for handover. When the satellite switch occurs on the serving cell, neighbor cell’s satellite link may or may not change depending on whether the neighbor cell is served by the same satellite. If the detected neighbour cells is served by another satellite, neighbor cell’s satellite link may change independently from the serving cell. Therefore, when neighbour cell's satellite link is changed, UE would reset detected neighbor cells’ timing and re-synchronize the neighbour cell. Because UE does not know when the neighbour cell’s satellite link is changed, one possible implementation method is UE periodically resets all detected neighbour cells' timing and re-synchronizes the neighbour cell but that increases the power consumption of UE and maintained neighbour list is inefficient. Therefore, if the UE can obtain information about the neighbour cell status, e.g. whether neighbour cells’ satellites are changed, the UE would be able to determine whether re-synchronization to neighbour cells is needed and unnecessary trials of the neighbour cell search can be avoided. 
Proposal 3: The UE is informed about the neighbour cell status, i.e. whether neighbour cells’ satellites have changed. 



3. Conclusion
In this document, we discussed the issues on satellite switch with unchanged PCI. The following observations and proposals were made. 
Observation 1: The very short/zero gap would not be feasible in connection with mechanically steered antennas on the ground and/or on the satellite. UEs need an information on when to start the transmission via the new satellite. 
Observation 2: Switching from one satellite to another is connected to the need for flushing and restarting certain timers, e.g. the timeAlignmentTimer.
Proposal 1: The network should provide information on when to start the transmission via the new satellite. 
Proposal 2: The timeAlignmentTimer shall be flushed when the connection to the “old satellite” gets terminated and shall be re-started with the the value provided by the gNB as sonn as RAR is received via the “new satellite”. 
Proposal 3: The UE is informed about the neighbour cell status, i.e. whether neighbour cells’ satellites have changed. 
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