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1 Introduction

After RAN#103 meeting, the WID of Inter RAT mobility support from E-UTRAN TN to NR-NTN is approved. The work item aims at specifying IDLE mode mobility from E-UTRA TN to NR NTN with the following assumptions:
· GSO (Geo Synchronous Orbit) and NGSO (Non-Geo Synchronous Orbit). 

· NGSO includes Low Earth Orbit (LEO) and Medium Earth Orbit (MEO).

· Earth fixed tracking area. Quasi-Earth fixed & Earth moving cells for NGSO

· UEs with GNSS (Global Navigation Satellite Systems) capability

· FDD mode for NR-NTN

· NTN-FR1 band is considered in priority

· Implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios, where relevant
The work item aims at specifying support for the following objectives:

· idle mode mobility based on cell reselection from E-UTRA TN to NR NTN, where E-UTRA TN provides satellite information for NR NTN neighbor cells in a System Information Block. [RAN2]

Note: 

· The solutions shall be reusing the existing signaling introduced for IoT-NTN and mobility procedures between NR TN and NR NTN to the maximum extent.

In this contribution, we make the proposals of the impact of cell reselection from LTE TN to NR NTN.
2 Discussion
After RAN2#125-bis meeting, agreements about mobility from LTE TN to NR NTN are achieved as follow:
Agreement:

1. For idle mode mobility from LTE to NR NTN, at least normal LTE UE are in scope. Can come back in the next meeting to check if also eMTC UE and NB-IoT UEs could also be considered in scope

Working Assumption:

2. We don’t introduce multiple SMTCs in LTE
We think it is still controversial of supporting this feature for eMTC UEs and NB-IoT UEs. Based on the discussion of last meeting, most companies think the normal LTE UE is the first consideration of this WID. According to 36.304, NB-IoT UEs perform inter-frequency measurements for cell reselection as follow:
-
The UE shall apply the following rules for NB-IoT inter-frequencies which are indicated in system information:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP, the UE may choose not to perform inter-frequency measurements.

-
Otherwise, the UE shall perform inter-frequency measurements.

For eMTC UEs, the inter-frequency measurements are also supported as normal LTE UEs. Thus, both eMTC and NB-IoT UEs could perform inter-frequency cell reselection.
Observation 1: Both eMTC and NB-IoT UEs could perform inter-frequency cell reselection.
Considering the deployment of IoT NTN, reselecting to IoT NTN cell is more straightforward for eMTC and NB-IoT UEs. Thus, we prefer to not support reselection of NR NTN cell for eMTC and NB-IoT UEs. The scope of WID should only stick to normal LTE UEs.
Proposal 1: RAN2 should clarify mobility from LTE TN to NR NTN only sticks to normal LTE UEs.
In Rel-18, NR has the ability to provide satellite information for idle mode mobility from NR TN to NR NTN. According to TS 38.300, TN could broadcast SIB19 to indicate the satellite information:

SIB19 in TN contains NTN-specific parameters for NTN neighbour cells as defined in TS 38.331
SIB19 contains satellite assistance information for NTN access.
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

    ]],

    [[

    movingReferenceLocation-r18              ReferenceLocation-r17                           OPTIONAL,       -- Need R

    satSwitchWithReSync-r18                  SatSwitchWithReSync-r18                         OPTIONAL        -- Need R

    ]]

}

Based on SIB19, UE could be able to get the satellite related information like ephemeris, service time and reference location for cell selection and reselection. 
For LTE, satellite assistance information of neighbor cell is mainly in SystemInformationBlockType33, which is shown as follow: 
SystemInformationBlockType33 information element

-- ASN1START

SystemInformationBlockType33-r18 ::= SEQUENCE {


neighSatelliteInfoList-r18
NeighSatelliteInfoList-r18


OPTIONAL,
-- Need OR


neighValidityDuration-r18

ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,













s45, s50, s55, s60, s120, s180, s240, s900}




















OPTIONAL,
-- Need OP


lateNonCriticalExtension

OCTET STRING






OPTIONAL,


...

}

NeighSatelliteInfoList-r18 ::=
SEQUENCE (SIZE(1..maxSat-r18)) OF NeighSatelliteInfo-r18

NeighSatelliteInfo-r18 ::=
SEQUENCE {


satelliteId-r18



SatelliteId-r18,


ephemerisInfo-r18



CHOICE {



stateVectors



EphemerisStateVectors-r17,



orbitalParameters


EphemerisOrbitalParameters-r17


},


nta-CommonParameters-r18

SEQUENCE {



nta-Common-r18




INTEGER (0..8316827)

OPTIONAL,
-- Need OP



nta-CommonDrift-r18


INTEGER (-261935..261935)
OPTIONAL,
-- Need OP



nta-CommonDriftVariation-r18
INTEGER (0..29479)


OPTIONAL
-- Need OP


},


epochTime-r18




SEQUENCE {



startSFN-r18




INTEGER (0..1023),



startSubFrame-r18



INTEGER (0..9)


}















OPTIONAL,
-- Need OP


k-Mac-r18





INTEGER (1..512)



OPTIONAL,
-- Need OP


t-ServiceStartNeigh-r18

TimeOffsetUTC-r17



OPTIONAL,
-- Need OR


...

}

-- ASN1STOP

The parameters like ephemeris, common TA, Kmac could be used for NTN cell selection and reselection. Thus, E-UTRAN TN could broadcast SystemInformationBlockType33 and to support the idle mode mobility from LTE TN to NR NTN.
Proposal 2: E-UTRAN TN could broadcast SystemInformationBlockType33 to support the idle mode mobility from LTE TN to NR NTN.
3 Conclusions 
In this contribution, we have the following observations and proposals: 
Observation 1: Both eMTC and NB-IoT UEs could perform inter-frequency cell reselection.
Proposal 1: RAN2 should clarify mobility from LTE TN to NR NTN only sticks to normal LTE UEs.
Proposal 2: E-UTRAN TN could broadcast SystemInformationBlockType33 to support the idle mode mobility from LTE TN to NR NTN.
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