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[bookmark: _Ref503504522]Introduction
This contribution discusses issues related to NTN configuration at handover and CHO. 
Discussion
From 38.331v17.1.0, the NTN-config IE can be included in ServingCellConfigCommon, as it is required to access the NTN target cell. This IE mainly contains ephemeris and common TA information that are related to the indicated Epoch Time. 
HO case
In a usual HO case to another NTN cell, we expect the IE to be included.
As per current specification, the validity timer T430 seems only (re)started at SIB19 reception. In our view, it should also be restarted when receiving the NTN-config IE as part of ServingCellConfigCommon at HO. The current behavior is that the timer started on source cell, associated to UL synchronization of the source cell, is still running in the target cell, which doesn't seem expected.
[bookmark: _Ref111043986]Proposal 1: (Re)start validity timer upon reception of NTN-config IE in ServingCellConfigCommon (at corresponding Epoch Time)

CHO case
In the general CHO case, the NW has no knowledge of when the actual handover will take place. It is then generally not possible for the NW to provide the NTN-config in the HO message.
[bookmark: _Ref111043988]Observation 1: In the general CHO case, NTN-config cannot be provided by the NW in the HO message

We see the following possible options.
Time based CHO
With time based CHO, the NW can restrain the time range in which the CHO execution can take place. The time range can currently be configured by a starting time T1 and a duration between 100ms and 10minutes, by step of 100ms. 
By using a maximum time range of 10s, the NW can configure an NTN-config with the Epoch Time falling into that range, that can be used without ambiguity by the UE.
There are 2 main limitations:
· The time T1 may be restrained to some near future as the NW may be limited in providing ephemeris/common TA parameters for Epochs far away in the future
· The maximum duration is limited to 10s as (due to Epoch Time SFN ambiguity)
The first limitation is up to NW implementation.
The second limitation can be easily relaxed, if required, by adding some additional signalling/rules to remove Epoch Time SFN ambiguity within a larger range than 10.24s.
For instance, the Epoch SFN/SF could be signalled within the time range by the number of SFs from T1. To keep closer to existing signalling, an additional indication of which occurrence within the CHO duration has to be considered as the Epoch Time, as shown in figure below (counter in green indicating the occurrence).


Figure 1 - Epoch Time within Time based CHO Time Range

[bookmark: _Ref111043989]Observation 2: Time based CHO might allow signaling of NTN-config in HO (in limited cases)

SIB19 acquisition at HO
In case no NTN-config is available, eventually, the only solution would be for the UE to acquire SIB19 at execution time. This is currently not specified, as it is assumed that all the information required by the UE is available at the time of HO execution.
[bookmark: _Ref111043991]Observation 3: Without up-to-date version of target cell NTN-config, the UE has to acquire SIB19

Using Neighbour cell assistance information from SIB19
If the target cell is part of the neighbour cells listed in SIB19, the NTN-config of the target cell is already available to the UE. It can be kept updated by the UE reading broadcast SIB19, or by the NW sending dedicated SIB19 so that at the point of CHO execution, the UE has an up-to-date version of NTN-config of the target cell.
It would be also possible that the NW keeps sending dedicated SIB19 with the target cell NTN-config information, while not providing the information in the broadcasted version of SIB19 (for reduced broadcast overhead).
[bookmark: _Ref111043995]Observation 4: The target cell NTN-config may be acquired from broadcasted/dedicated SIB19 

In our view, using Neighbour cell assistance information from SIB19 is the preferred solution, as it is applicable to all CHO cases and avoid HO interruption.
[bookmark: _Ref61540102][bookmark: _Ref111043996][bookmark: _Ref101821252]Proposal 2: If NTN-config IE is not in available in a CHO message, it shall be provided and kept updated by SIB19 (either broadcasted or dedicated) 
If this solution is acceptable, we think that similarly as in 2.1, the UE should (re)start the validity timer at CHO execution, but according to the target cell NTN-config EpochTime/validity duration currently used to access the cell.
[bookmark: _Ref111043997]Proposal 3: If target cell NTN-config from SIB19 is used, (re)start validity timer upon reception of CHO execution according to the target cell NTN-config EpochTime/validity duration
We provide a TP in Annex.


Conclusion 
In this contribution, we make the following observations and proposals:
Proposal 1: (Re)start validity timer upon reception of NTN-config IE in ServingCellConfigCommon (at corresponding Epoch Time)
Observation 1: In the general CHO case, NTN-config cannot be provided by the NW in the HO message
Observation 2: Time based CHO might allow signaling of NTN-config in HO (in limited cases)
Observation 3: Without up-to-date version of target cell NTN-config, the UE has to acquire SIB19
Observation 4: The target cell NTN-config may be acquired from broadcasted/dedicated SIB19
Proposal 2: If NTN-config IE is not in available in a CHO message, it shall be provided and kept updated by SIB19 (either broadcasted or dedicated)
Proposal 3: If target cell NTN-config from SIB19 is used, (re)start validity timer upon reception of CHO execution according to the target cell NTN-config EpochTime/validity duration

Annex – 38.331 TP 

–	SIB19
SIB19 contains satellite assistance information.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK144][bookmark: OLE_LINK143][bookmark: OLE_LINK145]    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
[bookmark: _Hlk94000021]    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-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

	SIB19 field descriptions

	distanceThresh
Distance from the serving cell reference location and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. Each step represents 50m.

	ntn-Config
Provides parameters needed for the UE to access NR via NTN access such as Ephemeris data, common TA parameters, k_offset, validity duration for UL sync information and epoch. The validity duration, ntn-UlSyncValidityDuration, is mandatory present.

	ntn-NeighCellConfigList
Provides a list of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellId. In case of CHO candidate without NTN-config, it is used to provide the ntn-Config of the target cell. 

	referenceLocation
Reference location of the serving cell provided via NTN quasi-Earth fixed system and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]..

	t-Service
Indicates 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 field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1. The exact stop time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field.




[bookmark: _Toc60777380][bookmark: _Toc100930297]–	ServingCellConfigCommon
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.
ServingCellConfigCommon information element
[bookmark: _Hlk111043286]-- ASN1START
-- TAG-SERVINGCELLCONFIGCOMMON-START

ServingCellConfigCommon ::=         SEQUENCE {
    physCellId                          PhysCellId                                                          OPTIONAL,   -- Cond HOAndServCellAdd,
    downlinkConfigCommon                DownlinkConfigCommon                                                OPTIONAL,   -- Cond HOAndServCellAdd
    uplinkConfigCommon                  UplinkConfigCommon                                                  OPTIONAL,   -- Need M
    supplementaryUplinkConfig           UplinkConfigCommon                                                  OPTIONAL,   -- Need S
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }                                   OPTIONAL,   -- Need S
    ssb-PositionsInBurst                CHOICE {
        shortBitmap                         BIT STRING (SIZE (4)),
        mediumBitmap                        BIT STRING (SIZE (8)),
        longBitmap                          BIT STRING (SIZE (64))
    }                                                                                                       OPTIONAL, -- Cond AbsFreqSSB
    ssb-periodicityServingCell          ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }   OPTIONAL, -- Need S
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                            OPTIONAL, -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL, -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL, -- Need N
    ssbSubcarrierSpacing                SubcarrierSpacing                                                   OPTIONAL, -- Cond HOAndServCellWithSSB
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                              OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...,
    [[
    channelAccessMode-r16               CHOICE {
        dynamic                             NULL,
        semiStatic                          SemiStaticChannelAccessConfig-r16
    }                                                                                                       OPTIONAL, -- Cond SharedSpectrum
    discoveryBurstWindowLength-r16          ENUMERATED {ms0dot5, ms1, ms2, ms3, ms4, ms5}                   OPTIONAL, -- Need R
    ssb-PositionQCL-r16                     SSB-PositionQCL-Relation-r16                                    OPTIONAL, -- Cond SharedSpectrum
    highSpeedConfig-r16                     HighSpeedConfig-r16                                             OPTIONAL  -- Need R
    ]],
    [[
    highSpeedConfig-v1700               HighSpeedConfig-v1700                                               OPTIONAL, -- Need R
    channelAccessMode2-r17              ENUMERATED {enabled}                                                OPTIONAL, -- Cond SharedSpectrum2
    discoveryBurstWindowLength-r17      ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms0dot75, ms1, ms1dot25}  OPTIONAL, -- Need R
    ssb-PositionQCL-r17                 SSB-PositionQCL-Relation-r17                                        OPTIONAL, -- Cond SharedSpectrum2
    highSpeedConfigFR2-r17              HighSpeedConfigFR2-r17                                              OPTIONAL, -- Need R
    uplinkConfigCommon-v1700            UplinkConfigCommon-v1700                                            OPTIONAL, -- Need R
    ntn-Config-r17                      NTN-Config-r17                                                      OPTIONAL  -- Need R
    ]]
}

-- TAG-SERVINGCELLCONFIGCOMMON-STOP
-- ASN1STOP

	ServingCellConfigCommon field descriptions

	…

	ntn-Config
If present, the UE shall apply the configuration and start or restart T430 with the duration ntn-UlSyncValidityDuration from the subframe indicated by epochTime. 
If absent, in case of a CHO candidate, the UE shall rely on corresponding neighbour cell ntn-Config from SIB19, and at the time of CHO execution, start or restart T430 with the duration ntn-UlSyncValidityDuration from the subframe indicated by epochTime from the latest acquired ntn-Config from SIB19.
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