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1 Introduction
In RAN2#107 meeting, it was agreed that the human-readable network name (HRNN) should be broadcasted in a separate SIB (i.e. different from SIB1) [1]. In this paper, we discuss which SIB the HRNN should be broadcasted in and how the HRNN presents in the SIB.
2 Discussion
The agreement in RAN2#107 meeting on the HRNN of non-public network (NPN) was,
If HRNN are broadcast then the HRNN should a be broadcasted in a separate SIB (i.e. different from SIB1).

It applies to both stand-alone NPN (SNPN) and public network integrated NPN (PNI-NPN) [1]. Which SIB the HRNN should be included in is to be decided. There are the following two options:
· Option 1: The HRNN is included in a SIB (SIB2 or above) defined in current spec.

· Option 2: The HRNN is included in a newly defined SIB.

On one hand, each of the NR SIBs (SIB2 and above) existing in current spec has specific functions which are distinctly different from providing an HRNN. For example, SIB2 and SIB3 are used for cell re-selection, while HRNN is only used for manual network selection as stated in [2],
The human-readable network name per NID is only used for manual SNPN selection.
The human-readable network name per CAG Identifier is only used for presentation to user when user requests a manual CAG selection.

Observation 1: It is not suitable to contain the HRNN in NR SIB2 or NR SIB3.

On the other hand, SIB4-SIB9 contain some mandatory information to be broadcasted. As in the Appendix, the informations highlighted in green are mandatory to be broadcasted in each SIB. For example, InterFreqCarrierFreqList in SIB4 is mandatory, and T-Reselection in SIB5 is mandatory.  If the HRNN is broadcasted in one of SIB4-SIB9, the mandatory informations highlighted in green should be also broadcasted even though only the HRNN is wanted; otherwise, the informations highlighted in green should be changed to be optional, yielding significant changes of the current spec. 
Observation 2: It is not suitable to contain the HRNN in NR SIB4-SIB9.
As in LTE, the home eNB name (HNB Name) is broadcast in the specially defined SIB9. Similar scheme can be applied to HRNN for NPN, and Option 2 is preferred. Based on the discussions and Observations above, we have the following proposal,

Proposal 1: The HRNN for the NPN is broadcasted in a specialized SIB.
Next, how the HRNN presents in the specialized SIB is to be decided. As stated in TS 23.501[2],
NG-RAN nodes which provide access to SNPNs broadcast the following information:

-
One or multiple PLMN IDs

-
List of NIDs per PLMN ID identifying the non-public networks NG-RAN provides access to

-
Optionally a human-readable network name per NID.

-
A CAG cell may in addition broadcast a human-readable network name per CAG Identifier:

It can be observed that there can be an HRNN per NID/CAG ID, and NID/CAG ID is unique within the scope of a PLMN ID. SNPN is identified by PLMN ID and NID, and PNI-NPN is identified by PLMN ID and CAG ID. There are the following solutions to provide HRNN in a specialized SIB.

· Option 1: The HRNN(s) together with the corresponding PLMN ID(s) and NID/CAG ID are fully provided.

· Option 2: The HRNN(s) together with the simplified information of the corresponding PLMN ID(s) and NID(s)/CAG ID(s) are provided.

Option 1 is straightforward but has to provide the PLMN ID(s) and the NID(s)/CAG ID(s) which have been broadcasted in SIB1 again. That is, the PLMN ID(s) and the NID(s)/CAG ID(s) are broadcasted two times in a cell. There can be up to 12 networks identified by PLMN ID(s) and NID(s)/CAG ID(s) in a cell. Given the size of the PLMN ID(s) and NID(s)/CAG ID(s), Option 1 is redundant and costly. 
For Option 2, the simplified information of the PLMN ID(s) and NID(s)/CAG ID(s) can be the indexes of the PLMN ID(s) and NID(s)/CAG ID(s). Or, only PLMN ID(s) or NID(s)/CAG ID(s) together with the HRNN(s) are provided. Or, only the HRNN(s) are provided. With the simplified information, the mapping between the HRNN(s) and the corresponding PLMN ID(s) and NID(s)/CAG ID(s) can be known. For example, 
· Indexes of the network(s) identified by the PLMN ID(s) and NID(s)/CAG ID(s) can be together provided with the HRNN(s) in the specialized SIB. It was agreed in RAN2#107 meeting that the total number of networks indicated in SIB1 (i.e. #PLMN + #SNPN + #PNI-NPN) shall not exceed 12 in a cell. Therefore, the indexes of the networks provided in SIB1 can be covered by 4 bits, e.g., 0010 represents the network ranked second among the network provided in SIB1. The cost of 4 bits is far less than providing the PLMN ID and CAG ID. 
· Only the corresponding NID(s)/CAG ID(s) are provided together with the HRNN(s) when the cell serves only one PLMN. 
· Only the HRNN(s) are provided in the specialized SIB according to the same sequence of providing the PLMN ID(s) and NID(s)/CAG ID(s) in the SIB1. It is in line with LTE where only the home eNB name (HNB Name) is contained in the specialized SIB9, and the corresponding PLMN ID and CSG ID can be known from SIB1. It is possible that some HRNNs corresponding the networks identified by the PLMN(s) and NID(s)/CAG ID(s) are not configured, in this case, indexes of the network(s) identified by the PLMN ID(s) and NID(s)/CAG ID(s) can be together provided with the HRNN(s) in the specialized SIB as discussed above. As another solution, if some HRNNs of the networks are not configured, there can be vacant indications in the corresponding spaces in the sequence, or in other places.
Option 2 is more efficient compared with Option 1. Option 2 is preferred for efficient broadcast and unicast of system information.
Proposal 2: Only the HRNN(s) together with the simplified information of the corresponding PLMN ID(s) and NID(s)/CAG ID(s) are provided in the specialized SIB.

3 Conclusion

The paper discusses the HRNN for NPN and we propose:
Observation 1: It is not suitable to contain the HRNN in NR SIB2 or NR SIB3.

Observation 2: It is not suitable to contain the HRNN in NR SIB4-SIB9.
Proposal 1: The HRNN for the NPN is broadcasted in a specialized SIB.
Proposal 2: Only the HRNN(s) together with the simplified information of the corresponding PLMN ID(s) and NID(s)/CAG ID(s) are provided in the specialized SIB.
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5 Appendix
–
SIB4

SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SIB4 information element
-- ASN1START

-- TAG-SIB4-START

SIB4 ::=                            SEQUENCE {

    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

–
SIB5

SIB5 contains information relevant only for inter-RAT cell re-selection i.e. information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
SIB5 information element
-- ASN1START

-- TAG-SIB5-START

SIB5 ::=                            SEQUENCE {

    carrierFreqListEUTRA                CarrierFreqListEUTRA                        OPTIONAL,       -- Need R

    t-ReselectionEUTRA                  T-Reselection,
    t-ReselectionEUTRA-SF               SpeedStateScaleFactors                      OPTIONAL,       -- Need S

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

–
SIB6

SIB6 contains an ETWS primary notification.
SIB6 information element
-- ASN1START

-- TAG-SIB6-START

SIB6 ::=                            SEQUENCE {

    messageIdentifier                   BIT STRING (SIZE (16)),

    serialNumber                        BIT STRING (SIZE (16)),

    warningType                         OCTET STRING (SIZE (2)),
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

-- TAG-SIB6-STOP

-- ASN1STOP

–
SIB7

SIB7 contains an ETWS secondary notification.
SIB7 information element
-- ASN1START

-- TAG-SIB7-START

SIB7 ::=                            SEQUENCE {

    messageIdentifier                   BIT STRING (SIZE (16)),

    serialNumber                        BIT STRING (SIZE (16)),

    warningMessageSegmentType           ENUMERATED {notLastSegment, lastSegment},

    warningMessageSegmentNumber         INTEGER (0..63),

    warningMessageSegment               OCTET STRING,
    dataCodingScheme                    OCTET STRING (SIZE (1))                     OPTIONAL,   -- Cond Segment1

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

-- TAG-SIB7-STOP

-- ASN1STOP

–
SIB8

SIB8 contains a CMAS notification.
SIB8 information element
-- ASN1START

-- TAG-SIB8-START

SIB8 ::=                        SEQUENCE {

    messageIdentifier               BIT STRING (SIZE (16)),

    serialNumber                    BIT STRING (SIZE (16)),

    warningMessageSegmentType       ENUMERATED {notLastSegment, lastSegment},

    warningMessageSegmentNumber     INTEGER (0..63),

    warningMessageSegment           OCTET STRING,
    dataCodingScheme                OCTET STRING (SIZE (1))                         OPTIONAL,   -- Cond Segment1

    warningAreaCoordinatesSegment   OCTET STRING                                    OPTIONAL,   -- Need R

    lateNonCriticalExtension        OCTET STRING                                    OPTIONAL,

    ...

}

-- TAG-SIB8-STOP

-- ASN1STOP

–
SIB9

SIB9 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.
NOTE:
The UE may use the time information for numerous purposes, possibly involving upper layers e.g. to assist GPS initialisation, to synchronise the UE clock.
SIB9 information element
-- ASN1START

-- TAG-SIB9-START

SIB9 ::=                            SEQUENCE {

    timeInfo                            SEQUENCE {

        timeInfoUTC                         INTEGER (0..549755813887),
        dayLightSavingTime                  BIT STRING (SIZE (2))                   OPTIONAL,   -- Need R

        leapSeconds                         INTEGER (-127..128)                     OPTIONAL,   -- Need R

        localTimeOffset                     INTEGER (-63..64)                       OPTIONAL    -- Need R

    }                                                                               OPTIONAL,   -- Need R

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

-- TAG-SIB9-STOP

-- ASN1STOP
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