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1. Introduction
In this paper, we mainly discuss some potential RAN3 impacts based on the new progress of other WGs. The new LS from RAN2, and the newly introduced SIB19 will all be discussed in this paper. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Impact of no accurate GNSS location information after AS security.
Recently, RAN2 sent a new LS in R2-2204257. Although the LS just ‘cc’ RAN3, it is about informing the availability of UE location information after AS security, which is closely related to RAN3.
	Based on SA3 (see R2-2200149/S3-214360 “Reply LS on UE location aspects in NTN” (CATT)) and SA2 feedbacks (see R2-2203829/S2-2201540 “LS Response to LS on UE location during initial access in NTN” (QC)), RAN2 discussed an alternative solution described here below:

RAN2 assumes a normative solution for user consent framework of TS 33.501 to specifically cover NTN will not be agreed upon in Rel-17 by SA3. In case other methods of obtaining user consent (e.g., subscription based) at NG-RAN would not be possible in Rel-17, RAN2 is then considering the solution where, upon network request, after AS security in connected mode is established, a UE can report a coarse UE location information (X most Significant Bits of its GNSS coordinates with accuracy around 2km level) to the NG-RAN without a new explicit "NTN specific" user consent.

Specifically for Rel-17, RAN2 is considering the implicit user consent approach where:
- in connected mode, the network can request the UE to provide its coarse GNSS coordinates without receiving any prior user consent
- then, if "user consent" is available at the UE, the UE will report the information (implicitly giving the consent). If it's not present, the UE will respond that "no coarse GNSS location available" (implicitly refusing the consent).




In RAN3, it was assumed that RAN can get accurate GNSS UE location after AS security. However, according to the LS, we can conclude that the best RAN can get after AS security is coarse location, which also need further confirmation by SA3. 
Lack of accurate GNSS location information has some RAN3 impact in theory, the following analyzes the potential influence:
· The first possible impact is in the areas of country borders, RAN may have difficulty to judge whether a UE actually moves across the country border or not. It was assumed that gNB has responsibility to detect whether a UE moves across the country border. However, by checking the wording of our stage 2, it says “If the gNB detects that the UE is in a different country to that served by the serving AMF, then it should perform an NG handover to change to an appropriate AMF, or initiate an UE Context Release Request procedure towards the serving AMF (in which case the AMF may decide to de-register the UE).” Since there is an ‘if’ added in the beginning of the sentence, it already includes the case where gNB is unable to detect the UE is in a different country. Moreover, CN has backup solutions to verify the UE location, hence verify whether a UE moves to a different country, so there should be no impact to RAN3’s specification and the functionality.
· Another possible influence is RAN side may difficult to determine the TAI and the mapped cell where the UE is actually located in. However, in the last meeting, we already added a note saying that‘A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate different geographical areas (e.g. overlapping and/or with different dimensions)’ With the note, RAN will always try its best to do the cell mapping based on the knowledge they have. If only coarse location or even worse can be obtained after AS security, RAN will construct a relatively large mapped cell. As for the TAI, in the last meeting, RAN3 has introduced a new UE Location Derived TAI in NR NTN IE. If RAN is unsure of the TAI where the UE is actually located in, RAN can simply not report the new IE to CN.
Based on the above analysis, we can conclude that lack of accurate GNSS location information after AS security has no severe impact to functionality and RAN3 for NR NTN. 
Observation 1: Lack of accurate GNSS location information after AS security has no severe impact to functionality and RAN3 for NR NTN.
We note that, the LS also impact eMTC for NTN-IoT. Since no UE location will be received from the UE before activation of AS security, and no accurate UE location will be received after AS security, the eNB basically construct the Mapped Cell ID with best effort as well. Therefore, it is suggested to align with NR NTN with the following stage 2 changes
“The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network.
NOTE 1:	A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate differerent geographical areas (e.g. overlapping and/or with different dimensions). 
For a BL UE or a UE in enhanced coverage, the eNB is responsible for constructing the Mapped Cell ID based on the UE location info received from the UE, if available. The mapping may be pre-configured (e.g., up to operator’s policy) or up to implementation.
NOTE 2:	As described in TS 23.401 [17], the User Location Information may enable the MME to determine whether the UE is allowed to operate at its present location. Pre-configuration of special mapped cell identifiers may be used to indicate areas outside the serving PLMN’s country.”

Proposal 1: It is suggested to align NTN-IoT stage 2 with NR NTN stage 2 regarding the cell mapping.
The related CR is provided in [1].
2.2 Discussion on impact of SIB 19 in NTN.
In the RAN2 #116bis-e and #117-e meeting, NTN introduced SIB19, which is described in the TS38.331 R17 ASN.1 review draft [2]. The SIB19 contains satellite assistance information, including Ephemeris data, common TA parameters, epoch time, etc. 
SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK144][bookmark: OLE_LINK143][bookmark: OLE_LINK145]    ntn-Config                               NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
[bookmark: _Hlk94000021]    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R
    ta-Report-r17                            ENUMERATED {enabled}                            OPTIONAL,       -- Need R
    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,
    ...
}

NTN-Config-r17 ::=             SEQUENCE {
[bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK167][bookmark: OLE_LINK168]    epochTime-r17                  EpochTime-r17                                                            OPTIONAL,  -- Need R
    ntn-UlSyncValidityDuration-r17 ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                              s40, s45, s50, s55, s60, s120, s180, s240}                    OPTIONAL,  -- Need R
    cellSpecificKoffset-r17        INTEGER(0..1023)                                                         OPTIONAL,  -- Need R
    kmac-r17                       INTEGER(0..512)                                                          OPTIONAL,  -- Need R
    ta-Info-r17                    TAInfo-r17                                                               OPTIONAL,  -- Need R
    ntn-PolarizationDL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ephemerisInfo-r17              EphemerisInfo-r17                                                        OPTIONAL,  -- Need R
    ...
}

EpochTime-r17 ::=              SEQUENCE {
    sfn-r17                        INTEGER(0..1023),
    subFrameNR-r17                 INTEGER(0..9)
}

TAInfo-r17 ::=                 SEQUENCE  {
    ta-Common-r17                  INTEGER(0..66485757),
    ta-CommonDrift-r17             INTEGER(-261935..261935)                                                 OPTIONAL,  -- Need R
    ta-CommonDriftVariant-r17      INTEGER(0..29470)                                                        OPTIONAL   -- Need R
}


In our understanding, all the parameters can be configured by the gNB-DU. And also we think the epochTime, cellSpecificKoffset, kmac, ntn-PolarizationDL , ntn-PolarizationUL and TAInfo are more related with the configuration in the gNB-DU. 
Observation 2: The information in the SIB19 is more related with the configuration in the gNB-DU.
Additionally, RAN2 has agreed to provide the NTN-Config of the target cell during the handover to the UE in the dedicated configuration. The NTN-Config is included in the CellGroupConfig-> SpCellConfig-> reconfigurationWithSync-> spCellConfigCommon-> ServingCellConfigCommon-> DownlinkConfigCommon.
DownlinkConfigCommon ::=        SEQUENCE {
…
    [[
    ntn-Config-r17                  NTN-Config-r17                                  OPTIONAL,  --  Need R
 …

}

ServingCellConfigCommon ::=         SEQUENCE {
    physCellId                          PhysCellId                                                          OPTIONAL,   -- Cond HOAndServCellAdd,
    downlinkConfigCommon                DownlinkConfigCommon                                                OPTIONAL,   -- Cond HOAndServCellAdd
…
}


ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
…
}

SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
…
}

CellGroupConfig ::=                        SEQUENCE {
    cellGroupId                                CellGroupId,
    rlc-BearerToAddModList                     SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig                        OPTIONAL,   -- Need N
    rlc-BearerToReleaseList                    SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity                  OPTIONAL,   -- Need N
    mac-CellGroupConfig                        MAC-CellGroupConfig                                                     OPTIONAL,   -- Need M
    physicalCellGroupConfig                    PhysicalCellGroupConfig                                                 OPTIONAL,   -- Need M
    spCellConfig                               SpCellConfig                                                            OPTIONAL,   -- Need M
…
}

Since CellGroupConfig is configured by the gNB-DU, it indicates that gNB-DU needs to configure the NTN information including the ephemeris information to the UE during handover, which is another sign that it is more appropriate to encode SIB 19 in gNB-DU. Correspondingly, we should add SIB 19 in gNB-DU System information IE which will be transmitted to CU, and add related descriptions in the section of 5.2.2 System Information management function of 38.470.
Observation 3: During handover, the gNB-DU needs to configure the NTN information including the ephemeris information to the UE.
Proposal 2: The SIB 19 is encoded by the gNB-DU. Corresponding changes in 38.473 and 38.470 are needed.
The related CRs for TS 38.473 and 38.470 are provided in [3] and [4]

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we have the following proposals:
Observation 1: Lack of accurate GNSS location information after AS security has no severe impact to functionality and RAN3 for NR NTN.
Observation 2: The information in the SIB19 is more related with the configuration in the gNB-DU.
Observation 3: During handover, the gNB-DU needs to configure the NTN information including the ephemeris information to the UE.
Proposal 1: It is suggested to align NTN-IoT stage 2 with NR NTN stage 2 regarding the cell mapping.
Proposal 2: The SIB 19 is encoded by the gNB-DU. Corresponding changes in 38.473 and 38.470 are needed.
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