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1 Introduction
In IOT NTN, RAN2 has agreed to signal optionally a tracking area list per PLMN to support the soft-switch scenario.

How to define the signaling was discussed for two meetings without consensus. 
In this document, we explain the background of the signalling in eMTC and NB-IoT and proposes a signalling design which avoids duplicating information over the air.  
2 Discussion
2.1 Signalling of cell access related info in NR
In NR, the signalling of the cellAccessRelatedInfo is as follows:

CellAccessRelatedInfo   ::=         SEQUENCE {

    plmn-IdentityInfoList               PLMN-IdentityInfoList,

    cellReservedForOtherUse             ENUMERATED {true}             OPTIONAL,   -- Need R

    ...,

    [[

    cellReservedForFutureUse-r16        ENUMERATED {true}             OPTIONAL,   -- Need R

    npn-IdentityInfoList-r16            NPN-IdentityInfoList-r16      OPTIONAL    -- Need R

    ]]

}

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo
PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,
    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R

    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R

    cellIdentity                            CellIdentity,

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},

    ...,

    [[

    iab-Support-r16                     ENUMERATED {true}                                               OPTIONAL       -- Need S

    ]] ,

    [[

    trackingAreaList-r17                SEQUENCE (SIZE (1..maxTAC)) OF   TrackingAreaCode          OPTIONAL       -- Need R

    ]]

}
Observation 1:  In NR, the signalling in NR has been designed from the beginning to allow different cell access related info per PLMN. PLMNs sharing the same cell access related info are signalled in the same entry of PLMN-IdentityInfoList,
Observation 2: In NR, it was straightforward to extend the IE PLMN-IdentityInfo with a new parameter trackingAreaList-r17.
2.2 Signalling of cell access related info in LTE/eMTC

In eMTC, the signalling of the cellAccessRelatedInfo is as follows:


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


}


cellAccessRelatedInfoList-r14


SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF












CellAccessRelatedInfo-r14
OPTIONAL,
-- Need OR
CellAccessRelatedInfo-r14 ::=
SEQUENCE {

plmn-IdentityList-r14



PLMN-IdentityList,


trackingAreaCode-r14



TrackingAreaCode,


cellIdentity-r14




CellIdentity

}

Observation 3: In LTE/eMTC, there is the concept of primary PLMN and, until Rel-14, all PLMNs share the cell access related information of the primary PLMN.

Observation 4: In LTE/eMTC, the possibility to signal cell access related info per PLMN was introduced in Rel-14. PLMNs sharing the same cell related info than the primary PLMN are signalled in cellAccessRelatedInfo and PLMN with different cell access related info are signalled in an entry of cellAccessRelatedInfoList.
For NTN, in order to avoid duplicating (mandatory present) information for the primary PLMN and PLMN sharing the same information as the primary PLMN, the same principle as rel-14 should be followed, i.e. : 

Proposal 1: In eMTC, for the primary PLMN and PLMNs sharing the primary PLMN cell access information, the trackingAreaList-r17 is signalled in an extension of cellAccessRelatedInfo (without suffix), cellAccessRelatedInfo-v17xx. The actual list of TAC includes the tracking area codes signalled in trackingAreaCode and in trackingAreaList.
For NTN not sharing the primary PLMN cell access information, there are two possibilities: 1) extend the CellAccessRelatedInfo-r14 or 2) create a new list CellAccessRelatedInfoList-r17 to signal the cell access related info per PLMN. The later seems a bit simpler and more understandable
Proposal 2: In eMTC, for the PLMNs not sharing the primary PLMN cell access information, a cellAccessRelatedInfoList-r17 is introduced to signal per PLMN the cell access related info (including the trackingAreaList-r17). The list of TAC for the PLMN only includes the tracking area codes signalled in trackingAreaList. 
The corresponding ASN1 is shown below:

SystemInformationBlockType1-v17xx-IEs ::=
SEQUENCE {


cellAccessRelatedInfo-v17xx



SEQUENCE {



trackingAreaList-r17





TrackingAreaList-r17


} OPTIONAL, 
-- Need OR


cellAccessRelatedInfoList-r17


SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF

 











CellAccessRelatedInfo-r17
OPTIONAL, -- Need OR



nonCriticalExtension





SEQUENCE {}


OPTIONAL

}

CellAccessRelatedInfo-r17
::=
SEQUENCE {


plmn-IdentityList-r17



PLMN-IdentityList,


trackingAreaList-r17



TrackingAreaList-r17,


cellIdentity-r17




CellIdentity


}

TrackingAreaList-r17 ::= SEQUENCE (SIZE (1..maxTAC-r17)) OF  TrackingAreaCode

2.3 Signalling of cell access related info in NB-IoT

In NB-IoT, the signalling of the cellAccessRelatedInfo is as follows:


cellAccessRelatedInfo-r13


SEQUENCE {



plmn-IdentityList-r13



PLMN-IdentityList-NB-r13,



trackingAreaCode-r13



TrackingAreaCode,



cellIdentity-r13




CellIdentity,



cellBarred-r13





ENUMERATED {barred, notBarred},



intraFreqReselection-r13


ENUMERATED {allowed, notAllowed}


}
Observation 5: In NB-IoT, there is the concept of primary PLMN and all PLMNs share the cell access related information of the primary PLMN.

For NTN, in order to avoid duplicating (mandatory present) information for the primary PLMN and PLMN sharing the same information as the primary PLMN, the same principle as used for LTE rel-14 should be followed, i.e. : 

Proposal 3: In NB-IoT, for the primary PLMN and PLMNs sharing the primary PLMN cell access information, the trackingAreaList-r17 is signalled in an extension of cellAccessRelatedInfo, i.e cellAccessRelatedInfo-v17xx. The actual list of TAC includes the tracking area codes signalled in trackingAreaCode and trackingAreaList.

For NTN not sharing the primary PLMN cell access information, create a new list CellAccessRelatedInfoList-r17 to signal the cell access related info per PLMN.
Proposal 4: In NB-IoT, for the PLMNs not sharing the primary PLMN cell access information, a cellAccessRelatedInfoList-r17 is introduced to signal per PLMN the cell access related info (the trackingAreaList-r17). The list of TAC for the PLMN only includes the tracking area codes signalled in trackingAreaList.
The corresponding ASN1 is shown below:

SystemInformationBlockType1-v17xx-IEs ::=
SEQUENCE {


cellAccessRelatedInfo-v17xx



SEQUENCE {



trackingAreaList-r17





TrackingAreaList-r17


} OPTIONAL, 
-- Need OR


cellAccessRelatedInfoList-r17


SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF

 











CellAccessRelatedInfo-NB-r17

OPTIONAL, -- Need OR


nonCriticalExtension





SEQUENCE {}


OPTIONAL

}

CellAccessRelatedInfo-NB-r17
::=
SEQUENCE {


plmn-IdentityList-r17



PLMN-IdentityList,


trackingAreaList-r17



TrackingAreaList-NB-r17,


}

TrackingAreaList-NB-r17 ::= SEQUENCE (SIZE (1..maxTAC-NB-r17)) OF  TrackingAreaCode

3 Conclusion
In this document, we have discussed the signalling of the tracking area list for eMTC and NB-IoT and made the following observations and proposals:
Observation 1:  In NR, the signalling in NR has been designed from the beginning to allow different cell access related info per PLMN. PLMNs sharing the same cell access related info are signalled in the same entry of PLMN-IdentityInfoList,
Observation 2: In NR, it was straightforward to extend the IE PLMN-IdentityInfo with a new parameter trackingAreaList.
Observation 3: In LTE/eMTC, there is the concept of primary PLMN and, until Rel-14, all PLMNs share the cell access related information of the primary PLMN.

Observation 4: In LTE/eMTC, the possibility to signal cell access related info per PLMN was introduced in Rel-14. PLMNs sharing the same cell related info than the primary PLMN are signalled in cellAccessRelatedInfo and PLMN with different cell access related info are signalled in an entry of cellAccessRelatedInfoList.
Observation 5: In NB-IoT, there is the concept of primary PLMN and all PLMNs share the cell access related information of the primary PLMN.

Proposal 1: In eMTC, for the primary PLMN and PLMNs sharing the primary PLMN cell access information, the trackingAreaList-r17 is signalled in an extension of cellAccessRelatedInfo (without suffix), cellAccessRelatedInfo-v17xx. The actual list of TAC for the PLMN includes the tracking area codes signalled in trackingAreaCode and in trackingAreaList.

Proposal 2: In eMTC, for the PLMNs not sharing the primary PLMN cell access information, a cellAccessRelatedInfoList-r17 is introduced to signal per PLMN the cell access related info (including the trackingAreaList-r17). The list of TAC for the PLMN includes the tracking area codes signalled in trackingAreaList.

Proposal 3: In NB-IoT, for the primary PLMN and PLMNs sharing the primary PLMN cell access information, the trackingAreaList-r17 is signalled in an extension of cellAccessRelatedInfo-r13, cellAccessRelatedInfo-v17xx. The actual list of TAC includes the tracking area codes signalled in trackingAreaCode and trackingAreaList.

Proposal 4: In NB-IoT, for the PLMNs not sharing the primary PLMN cell access information, a cellAccessRelatedInfoList-r17 is introduced to signal per PLMN the cell access related info (the trackingAreaList-r17). The list of TAC for the PLMN includes the tracking area codes signalled in trackingAreaList.
4 Reference

[1] RP-211601 “WID: NB-IoT/eMTC support for Non-Terrestrial Networks”, Mediatek Inc, Eutelsat S.A, RP#92, June 2021
[2] R2-211616 “Report of [Offline-029][IoT-NTN] Idle mode mobility and TA handling”, Ericsson, RAN2#116-e, November 2021
[3] R2-1706003 “EUTRAN sharing enhancement”, RAN2#98, May 2017
[4] R2-2200146 Reply LS on EPS support for IoT NTN in Rel-17, SA2, SA2#148-e, November 2021
[5] S2-2109197 “TS 23.401 CR Introduction of Satellite support for Cellular IoT”, SA2#148-e, November 2021
[6] R2-2111212 “LS on Validity Timer for UL Synchronization”, RAN1, RAN2#116-e, November 2021

[7] R2-2200084 “LS on GNSS Validity duration for IoT NTN”, RAN1, RAN2#116bis-e, January 2022
[8] R2-2106543 “New LS on UE location aspects in NTN”, RAN2, RAN2#114-e. August 2021
[9] R2-2200149 “Reply LS on UE location aspects in NTN”, SA3, RAN2#116bis-e, January 2022

[10] R2-2200145 “LS on TAC reporting in ULI and support of SAs and FAs for NR Satellite Access”, SA2, RAN2#116bis-e, Januart 2022

4/4


