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1 Introduction

In the last meeting, the following agreements regarding tracking areas have been made in order to support a soft tracking area update (TAU) approach for moving beams.

Agreements:
1. In NTN, the UE determines the TA based on the broadcast information (the use of other information is not excluded). In any case RAN2 will not go in a different direction than other groups
2. In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation.

This document shall motivate for a change of the current specification regarding the SIB1.

2 Discussion

In 5G NR, the system information block #1 (SIB1) is specified in TS 38.331 V16.4.1. It carries relevant cell-specific system information that is required by the UE to access the cell. The so-called cell access related information (CellAccessRelatedInfo) contains the public land mobile network (PLMN) identity info list (plmn-IdentityInfoList), which contains a set of PLMN-IdentityInfo elements. The PLMN identity info further contains a PLMN-IdentityList and an optional tracking area code (TAC). The tracking area identifier (TAI) is made up by the PLMN and the TAC.
The detailed SIB1 message and the relevant information elements are captured in the annex (chapter 5) of this document. A coarse structure is shown in the following:

SIB1
	CellAccessRelatedInfo
		plmn-IdentityInfoList
			PLMNIdentityInfo 1
				plmn-IdentityList
					plmn identity 1
					plmn identity 2
					...
					plmn identity maxPLMN
				trackingAreaCode
			PLMNIdentityInfo 2
				plmn-IdentityList
					plmn identity 1
					plmn identity 2
					...
					plmn identity maxPLMN
				trackingAreaCode
			...
			PLMNIdentityInfo maxPLMN
				plmn-IdentityList
					plmn identity 1
					plmn identity 2
					...
					plmn identity maxPLMN
				trackingAreaCode

As it can be seen above, it is possible to define up to maxPLMN (12) PLMN identities, but there is only one trackingAreaCode per PLMNIdentityInfo element. 

Observation: SIB1 currently only supports multiple PLMNs, but not multiple TACs per PLMN.

Since it currently does not seem to be possible to broadcast multiple TACs per PLMN, we propose to add this feature to the SIB1.

Proposal: In NTN, the network shall be able to broadcast more than one TAC per PLMN in the SIB1.

3 Summary

The following observations and proposals are described in this document:

Observation: SIB1 currently only supports multiple PLMNs, but not multiple TACs per PLMN.
Proposal: In NTN, the network shall be able to broadcast more than one TAC per PLMN in the SIB1.
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5 [bookmark: _Ref68212921]Annex: Relevant message and information elements
Extracted from [1]:
	SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
    cellSelectionInfo                   SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S
        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R
        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S
        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Cond Standalone
    cellAccessRelatedInfo               CellAccessRelatedInfo,
    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R
    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R
    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R
    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon                UAC-BarringPerCatList                                           OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List                                         OPTIONAL,   -- Need S
        uac-BarringInfoSetList              UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }                                                                                                   OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Need R
    useFullResumeID                     ENUMERATED {true}                                               OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
    nonCriticalExtension                SIB1-v1610-IEs                                                  OPTIONAL
}

SIB1-v1610-IEs ::=               SEQUENCE {
    idleModeMeasurementsEUTRA-r16    ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    idleModeMeasurementsNR-r16       ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    posSI-SchedulingInfo-r16         PosSI-SchedulingInfo-r16                                           OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1630-IEs                                                     OPTIONAL
}

SIB1-v1630-IEs ::=               SEQUENCE {
    uac-BarringInfo-v1630            SEQUENCE {
        uac-AC1-SelectAssistInfo-r16     SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AC1-SelectAssistInfo-r16
    }                                                                                                   OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                        OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}

UAC-AC1-SelectAssistInfo-r16 ::=     ENUMERATED {a, b, c, notConfigured}

-- TAG-SIB1-STOP
-- ASN1STOP




	CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}             OPTIONAL,   -- Need R
    ...,
    [[
    cellReservedForFutureUse-r16        ENUMERATED {true}             OPTIONAL,   -- Need R
    npn-IdentityInfoList-r16            NPN-IdentityInfoList-r16      OPTIONAL    -- Need R
    ]]
}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP



	PLMN-IdentityInfoList information element
-- ASN1START
-- TAG-PLMN-IDENTITYINFOLIST-START

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
    ]]
}
-- TAG-PLMN-IDENTITYINFOLIST-STOP
-- ASN1STOP




	maxPLMN                                 INTEGER ::= 12      -- Maximum number of PLMNs broadcast and reported by UE at establisghment






	TrackingAreaCode information element
-- ASN1START
-- TAG-TRACKINGAREACODE-START

TrackingAreaCode ::= BIT STRING (SIZE (24))

-- TAG-TRACKINGAREACODE-STOP
-- ASN1STOP




	PLMN-Identity information element
-- ASN1START
-- TAG-PLMN-IDENTITY-START

PLMN-Identity ::=                   SEQUENCE {
    mcc                                 MCC                 OPTIONAL,                   -- Cond MCC
    mnc                                 MNC
}

MCC ::=                             SEQUENCE (SIZE (3)) OF MCC-MNC-Digit

MNC ::=                             SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit

MCC-MNC-Digit ::=                   INTEGER (0..9)

-- TAG-PLMN-IDENTITY-STOP
-- ASN1STOP
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