3GPP TSG RAN WG2 Meeting #125
R2-2400182
Athens, Greece, Feb. 26th – Mar. 1st, 2024
Source:
China Telecom

Title:
Consideration of remaining open issues of NTN
Agenda Item:
7.7.3
Document for:
Discussion and Decision
1 Introduction

After RAN2#124 meeting, the remaining open issues of NTN have been identified:

· For location-based conditional handover, RAN2 needs to clarify whether condEventD2 applies only to moving cells or a combination of moving and quasi-Earth fixed cells for the choice of source and target cells.

· For satellite switch with re-sync, ntn-Config provided in SIB19 as part of the IE SatSwitchWithReSync is mandatory included. There were split views whether this information could be optionally present.

· In the soft-switch scenario for satellite switch with re-sync, the current procedure establishes that the UE declares UL sync lost for the source satellite upon switch determination before it starts to re-synchronize to the target satellite. However, it is unclear whether this is necessary and the UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.

In this contribution, we make the proposals and corresponding TPs of these open issues.
2 Discussion
For earth moving cells of NTN, the condEventD2 event is defined. However, the definitions of entering condition and leaving condition are all based on moving reference location. Some companies point out the combination of moving cell and fixed cell reference location should also be supported. However, we think this is not essential considering NTN deployment. The operator of satellites may only support one type of satellites at the early stage of NTN deployment. The coexistence of moving and quasi-Earth fixed cells may be rare currently. Thus, the enhancement of combination of moving and quasi-Earth fixed cells can be left to the future release.
Proposal 1: No enhancement of condEventD2 to support the combination of moving and quasi-Earth fixed cells.
The next open issue related the ntn-Config in SatSwitchWithReSync for satellite switching without PCI unchanged. In current version, ntn-Config is mandatory in SatSwitchWithReSync. We think the importance of this field is different in soft satellite switch over and hard satellite switch over.
Based on the current version of 38.300, UE could start synchronizing with the target satellite in advance for soft satellite switch over:
For soft satellite switch over, the UE can start synchronizing with the target satellite before the source satellite ends to serve the cell.
In this situation, the satellite information of target cell could be obtained by the UE to reading the SIB 19 in target cell. Thus, the ntn-Config could be optional.

For hard satellite switch over, the ntn-config should be provided in SatSwitchWithReSync to avoid the handover interruption. UE could use it to re-sync to the target cell immediately.

Based on the analysis above, we think it is more flexible to set ntn-config as optional. NW could configure ntn-config in SatSwitchWithReSync based on hard or soft satellite switch over. We suggest the following TP as follow:
SatSwitchWithReSync-r18 ::=              SEQUENCE {

    ntn-Config-r17                           NTN-Config-r17,                       OPTIONAL,       -- Need R
    t-ServiceStart-r18                       INTEGER (0..549755813887)                       OPTIONAL,       -- Need R

    ssb-TimeOffset-r18                       INTEGER (0..159)                                OPTIONAL        -- Need R

}

5.7.19
Satellite switch with re-synchronization in RRC_CONNECTED

The UE shall:

1>
stop timer T430 if running;

1>
inform lower layers that UL synchronisation is lost due to satellite switch with re-synchronization;
1> if ntn-Config is included in SatSwitchWithReSync
2>
start re-synchronising to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync;
1> else
2>
require ntn-Config of SIB19 from the SpCell served by the target satellite and start DL re-synchronising;

1>
start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;

1>
inform lower layers when UL synchronisation is obtained.

Proposal 2: RAN2 to agree the above TP of ntn-Config in SatSwitchWithReSync for satellite switch with re-sync.
For the last open issue, we think it is not just a RAN2 question and related to RAN4. Based on the UE capability, maintaining connection of source satellite while obtaining DL synchronization from the target satellite is feasible. However, the connection of source satellite is UL or UL/DL is still unclear, which is necessary for RAN2 to discussion. If the connection is only UL, we think it brings limited benefits for NW and UE. 
Proposal 3: RAN2 to discuss connection of source satellite is UL or UL/DL when obtaining DL synchronization from the target satellite. If the connection is UL/DL, the feature is supported. Otherwise, the feature is not supported.
3 Conclusions 
In this contribution, we have the following proposals: 
Proposal 1: No enhancement of condEventD2 to support the combination of moving and quasi-Earth fixed cells..
Proposal 2: RAN2 to agree the following TP of ntn-Config in SatSwitchWithReSync for satellite switch with re-sync.

SatSwitchWithReSync-r18 ::=              SEQUENCE {

    ntn-Config-r17                           NTN-Config-r17,                       OPTIONAL,       -- Need R
    t-ServiceStart-r18                       INTEGER (0..549755813887)                       OPTIONAL,       -- Need R

    ssb-TimeOffset-r18                       INTEGER (0..159)                                OPTIONAL        -- Need R

}

5.7.19
Satellite switch with re-synchronization in RRC_CONNECTED

The UE shall:

1>
stop timer T430 if running;

1>
inform lower layers that UL synchronisation is lost due to satellite switch with re-synchronization;
2> if ntn-Config is included in SatSwitchWithReSync
2>
start re-synchronising to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync;
1> else
2>
require ntn-Config of SIB19 from the SpCell served by the target satellite and start DL re-synchronising;

1>
start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;

1>
inform lower layers when UL synchronisation is obtained.

Editor’s Note: FFS whether in the soft-switch scenario a UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.
Proposal 3: RAN2 to discuss connection of source satellite is UL or UL/DL when obtaining DL synchronization from the target satellite. If the connection is UL/DL, the feature is supported. Otherwise, the feature is not supported.
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