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1 Introduction
In this contribution, we would like to discuss the validity checking for area SI in RAN sharing cases.
2 Discussion
In Rel-15, to reduce the power consumption for reading SIBs upon cell reselection, the UE can store the acquired SIBs for 3 hours from the moment it was successfully confirmed as valid [1]. Currently, the SIB can be cell-specific or area-specific, which is indicated by the areascope. If the areascope is set to “TRUE”, the related SIB is an area-specific SIB. For the cell specific SIB, it is valid for the same cell. For the area specific SIB, it can be valid for more than one cells, for example, cells with the same SIAID (systemInformationAreaID). To check the validity of the stored version of a SIB, for cell specific SIB, the UE will compare the first PLMN ID, the cell ID, the value Tag for the SIB of the new serving cell with the stored ones. Currently, the cell ID is unique within one PLMN ID. When the UE returns to the same cell, it is possible that the stored cell specific SIB is valid. For the area specific SIB, the UE will compare the first PLMN ID, the SIAID (instead of cell ID), the value Tag for the SIB of the new serving cell with the stored ones. For Rel-15 RAN sharing case, the cell will broadcast multiple PLMN IDs. The UE will consider the first PLMN ID for the validity checking of SIBs.

For Rel-16, it was agreed to support RAN sharing cases among PN, SNPN and CAG. In RAN2 #108 meeting, RAN2 agreed to introduce a separate NPN list for both SNPN and CAG IDs. The Rel-15 UE can only identify the Rel-15 PN list and cannot identify the Rel-16 NPN list. 
Based on the above analysis, there will be the following RAN sharing cases. We give our considerations on the determination of the first network ID to be used for validating the stored SIB.
Case 1: NPN only cell

In this case, a separate Rel-16 NPN list will be broadcast. It is intuitive to reuse the Rel-15 scheme for the determination of the first network ID. That is, the first NPN ID will be considered as the “first” network ID. For SNPN, the combination of a PLMN ID and Network identifier (NID) identifies an SNPN. The PLMN ID for an SNPN can rely on operator’s PLMN or be set to the reserved PLMN ID (e.g., MCC=999). In both cases, the combination of PLMN ID and NID should be used for validity because PLMN ID cannot identify an SNPN by itself. In other words, if the first NPN ID is an SNPN ID, the UE operating in SNPN mode should use the first SNPN ID instead of the first PLMN ID for the SIB validity checking. For CAG, it can be deployed with the support of a PLMN. Consequently, if the first NPN ID is a CAG ID, only the related PLMN ID is used to validate the stored SIB.
Proposal 1: For NPN-only sharing case, the first NPN ID is used for the SIB validity check for R16 NPN UEs by default:

· the first NPN ID includes both PLMN ID and NID in case that the SNPN ID is the first one in the NPN list;

· the first NPN ID includes only PLMN ID in case that the CAG ID is the first one in the NPN list.
Case 2: PN and NPN mixed cell
For the cell shared by PN and NPN, it will allow Rel-15 UEs to camp on. According to the email discussion [108#37][PRN] RRC Running CR (Nokia) [2], the PLMN ID(s) for PN will always be listed first. 
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
    ]]

}

Consequently, for the Rel-15 UE, it will employ the first PLMN ID in the Rel-15 PN list for the validity of the stored SIB. For Rel-16 UEs only supporting PN, they can also employ the first PLMN ID in the Rel-15 PN list for the validity of the stored SIB.
Proposal 2: For PN and NPN mixed cell, Rel-15 UEs and Rel-16 PN UEs use the first PLMN ID in the Rel-15 PN list for the SIB validity check.
Taking NPN UEs into consideration, there are two approaches, 

· Option 1: NPN UEs use the first PLMN as primary network

· Option 2: NPN UEs use the first NPN as primary network

For Option 1, both PN UEs and non NPN UEs consider the first PLMN as primary network, which will restrict the network deployment: the PN and SNPN mixed cell must be deployed by a PN operator. For instance, a physical cell contains PLMN 1 and “PLMN 2 + CAG 1”. The network could be deployed by PLMN 2, but the operator of PLMN 2 does not want to deploy public network in this cell. With Option 1, the primary network is PLMN 1, which is not reasonable because the network is deployed by PLMN 2 and only shared to PLMN 1.
Thus, Option 2 is preferred in some scenarios.

Proposal 3: For PN and NPN mixed cell, NPN UEs can use the first PLMN ID in the Rel-15 PN list or the first NPN ID in the NPN list to perform the SIB validity check.
As mentioned previously, the SIB could be cell-specific or area-specific.
For cell specific SIB, when the UE returns to the same cell, the validity of the stored SIB can be checked. 
For area specific SIB, it is identified by the areaScope indicator and related SIAID.  For PN and NPN mixed cell, the Rel-15 UEs will always consider the first PLMN ID in the Rel-15 PN list for SIB validity check. And Rel-16 UEs will consider the first NPN ID for SIB validity check.
The area-specific SIB is validated based on both first network ID and the SIAID (systemInformationAreaID).
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As illustrated in the picture, Cell 1 is a PN + NPN mixed cell, Cell 2 is a PN-only cell, and Cell 3 is an NPN-only cell. The validity check of Cell 1 is based on first PN for R15 UEs and first NPN for R16 UEs. Since Cell 2 has the same first PN ID and SIAID with Cell 1, and Cell 3 has the same first NPN ID and SIAID with Cell 1, all the three cells are in the same SI area, which is too restrictive since Cell 2 and Cell 3 have unrelated deployments.

To summarize, if the Rel-15 areaScope is reused for Rel-16 NPNs, it will lead to the following: either both of PN SIB and NPN SIB are area-specific, or neither PN SIB nor NPN SIB is area-specific. We think this kind of restriction/coupling does not make sense.
Therefore, we prefer to introduce areascope-R16. 

SIB-TypeInfo ::=                    SEQUENCE {
    type                                ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,

                                                    spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1,... },

    valueTag                            INTEGER (0..31)                                                  OPTIONAL, -- Cond SIB-TYPE

areaScope                           ENUMERATED {true}                                                OPTIONAL, -- Need S

    areaScope-R16                       ENUMERATED {true}                                                OPTIONAL -- Need S
}

According to the above possible ASN.1 structure, the possible solutions can be:

· When the areascope of the SIB is set to “TRUE”, both the Rel-15 and Rel-16 UEs shall treat this SIB as area specific one. The UEs consider the first PLMN ID in the Rel-15 list for the SIB validity. In this case the new areascope-R16 can be absent. 

· When the areascope of the SIB is absent, the Rel-15 UEs consider the SIB as cell specific. 

· If the new areascope-R16 is set to “TRUE”, the Rel-16 UEs consider the SIB as area specific one and consider the first NPN ID as the first network ID for the SIB validity check. 

· If the new areascope-R16 is absent, the Rel-16 UEs consider the SIB as cell specific.
Proposal 4: For PN and NPN mixed cell, for area specific SIB, the new areascope-R16 is introduced.

· If the areascope-R16 is absent, both Rel-15 and Rel-16 UEs use the first PLMN ID in the Rel-15 PN list for the SIB validity check;

· If the areascope is absent and the areascope-R16 is set to “TRUE”, the Rel-16 UEs use the first NPN ID for the SIB validity check.
3 Conclusion
In this paper, we have discussed the SIB validity procedures for NPN. We have the following proposals:
Proposal 1: For NPN-only sharing case, the first NPN ID is used for the SIB validity check for R16 NPN UEs by default:

· the first NPN ID includes both PLMN ID and NID in case that the SNPN ID is the first one in the NPN list;

· the first NPN ID includes only PLMN ID in case that the CAG ID is the first one in the NPN list.
Proposal 2: For PN and NPN mixed cell, Rel-15 UEs and Rel-16 PN UEs use the first PLMN ID in the Rel-15 PN list for the SIB validity check.

Proposal 3: For PN and NPN mixed cell, NPN UEs can use the first PLMN ID in the Rel-15 PN list or the first NPN ID in the NPN list to perform the SIB validity check.
Proposal 4: For PN and NPN mixed cell, for area specific SIB, the new areascope-R16 is introduced.

· If the areascope-R16 is absent, both Rel-15 and Rel-16 UEs use the first PLMN ID in the Rel-15 PN list for the SIB validity check;

· If the areascope is absent and the areascope-R16 is set to “TRUE”, the Rel-16 UEs use the first NPN ID for the SIB validity check.
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