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1 Introduction

At RAN2#121-bis meeting, the discussion of Common (C)HO configuration in NTN has no convergency views. Finally, we just clarify the scope of this issue and postpone the main spec work.

· Postponed to the next meeting. Proponents need to show how this would work (when/where the information is broadcast, whether the UE (C)HO command is sent before/after the broadcast signalling, etc.). Focus on the quasi-Earth Fixed Cell case.

In this contribution, we will point out how to broadcasting HO configuration in NTN to achieve the signalling gain.
2 Discussion
In TN scenario, handover is mainly caused by UE movement. However, the coverage change of satellites accounts for a large proportion of handover reason in NTN. UEs in the same coverage of NTN may have the same target cell and share many HO related parameters. According to TR 38.821, the time range to next HO is about 6s to 130s. Thus, it is necessary to reduce signalling overhead in such frequent mobility. Furthermore, the number of UEs in one NTN cell is large due to 50km-1000km NTN cell diameters. Even though the HO occurs frequently, most HO signalling share the same configuration related to target cells. If this part can be added in one SIB, NW just needs to broadcast this SIB several times to complete the configuration. This will definitely save Uu overhead significantly.
Observation 1: NW just needs to broadcast the SIB containing the common part of target cell several times to complete the configuration. 
After RAN2#121-bis meeting, the scenario converges to foucs on quasi-Earth Fixed Cell case. For quasi-Earth Fixed Cell, the serving time is needed to be broadcast to indicate the time information on when a cell provided via NTN quasi-Earth fixed system is going to stop serving the area it is currently covering. The details is shown as follows:

SIB19-r17 ::= SEQUENCE {

    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R

    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R

    distanceThresh-r17                       INTEGER(0..65525)                               OPTIONAL,       -- Need R

    ntn-NeighCellConfigList-r17              NTN-NeighCellConfigList-r17                     OPTIONAL,       -- Need R

    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,

    ...,

    [[

    ntn-NeighCellConfigListExt-v1720         NTN-NeighCellConfigList-r17                     OPTIONAL        -- Need R

    ]]

}

NTN-NeighCellConfigList-r17 ::=          SEQUENCE (SIZE(1..maxCellNTN-r17))  OF NTN-NeighCellConfig-r17

NTN-NeighCellConfig-r17 ::=              SEQUENCE {

    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R

    carrierFreq-r17                          ARFCN-ValueNR                                   OPTIONAL,       -- Need R

    physCellId-r17                           PhysCellId                                      OPTIONAL        -- Need R

}

-- TAG-SIB19-STOP

-- ASN1STOP

NW needs to broadcast the common HO signalling before the end of the value of t-Service. The motivation of introducing SIB19 in Rel-17 is to contain satellite assistance information. What is more, the size of SIB19 is limited. We prefer to introduce a new SIB to contain the common C(HO) configuration of target cells.
Proposal 1: Introduce a new SIB to contain the common C(HO) configuration of target cells and broadcast it before the end of the value of t-Service.
According to TS 38.331, handover command is included in RRCReconfiguration message. The handover related IE is included in ReconfigurationWithSync, the structure is shown as follow:
ReconfigurationWithSync ::=         SEQUENCE {

    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M

    newUE-Identity                      RNTI-Value,

    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},

    rach-ConfigDedicated                CHOICE {

        uplink                              RACH-ConfigDedicated,

        supplementaryUplink                 RACH-ConfigDedicated

    }                                                                                               OPTIONAL,   -- Need N

    ...,

    [[

    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S

    ]],

    [[

    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N

    ]],

    [[

    sl-PathSwitchConfig-r17         SL-PathSwitchConfig-r17                                         OPTIONAL    -- Cond DirectToIndirect-PathSwitch

    ]]

}

Among many IEs, the IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync. What is more, smtc is also related to the target cell, which contains the SSB periodicity/offset/duration configuration of target cell. Thus, we think ServingCellConfigCommon and smtc of target cell can be broadcast to the UE to save the dedicated signalling overhead. 
Proposal 2: ServingCellConfigCommon and smtc of target cell can be broadcast to the UE to save the dedicated signalling overhead.
The selection of target cell is more complicated in NTN. The measurement report may not be the only factor for handover. Even the measurement report of neighbour cell is good for handover, it may not provide long term service due to the movement of satellites. In legacy handover, measurement report is used to choose target cell. However, in NTN scenario, the selection of target cell is based on ephemeris and/or measurement report.
Proposal 3: In NTN scenario, the selection of target cell is based on ephemeris and/or measurement report.
Considering the ephemeris, the prediction of NTN target cell is feasible, which is agreed in RAN2#119bis-e. Even though we notice some companies do not want too many cells. We think configure the subsequent target NTN cells in a period at once is more effective, reducing frequent handover related signalling exchanging between NW and UE. For example, the measurement report may not be sent frequently for the reason UE has already known the target cells for a long time. 
Proposal 4: Configure the subsequent target NTN cells in a period at once to reduce signalling exchanging between NW and UE.
3 Conclusions 
In this contribution, we have the following observations and proposals: 
Proposal 1: NW predicts the target NTN cell and broadcast the configuration in SIB. UEs execute the handover based on the coverage related information.
Proposal 2: ServingCellConfigCommon and smtc of target cell can be broadcast to the UE to save the dedicated signalling overhead.
Proposal 3: In NTN scenario, the selection of target cell is based on ephemeris and/or measurement report.
Proposal 4: Configure the subsequent target NTN cells in a period at once to reduce signalling exchanging between NW and UE.
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