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1	Introduction
The following agreements were made about TACs and PLMN IDs in eLTE cells:
RAN2#98 Agreements:
1.	An LTE eNB can belong to multiple PLMNs and per PLMN the CN type can be: (1) EPC only, (2) both EPC and 5GC 
FFS: Whether connectivity to 5GC only should be supported.
FFS: Whether the type of CN connectivity is uniform across a PLMN, or across a TA of the PLMN, or can be per eNB.
RAN2#99 Agreements:
1.	An LTE ng-eNB can belong to multiple PLMNs and for each PLMN, it can be connected to: (1) EPC only, (2) both EPC and 5GC or (3) 5GC only.
2.	In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be prevented from camping and should reselect to a different cell.
3.	For the case that all the PLMNs only have access to 5GC then UEs capable only of EPC-NAS can be barred using cell Barred flag in SIB1 which the 5GC-NAS capable UEs ignore. To provide the current cell barring flag functionality to 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellBarred-5GC”).
FFS for the case that only some PLMN only have access to 5GC
4.	In LTE, the system information should be extended to include information about the available CN per PLMN.
5.	From RAN2 perspective we assume that selection between EPC and 5G-CN in the UE is performed by upper layers (i.e. it is not an AS function).
RAN2#100 Agreements:
1.	RAN2 confirm that understanding that if cell (re)selection takes the UE to a cell that only support EPC then this information is provided to NAS which will cause NAS to select EPC
2.	Introduce a new 5GC PLMN list containing PLMNs that can connect to 5GC (coding details to be worked offline to avoid any need for repeating a PLMN ID if already present in the legacy PLMN list).
3.	"cellReservedForOperatorUse” is introduced for PLMNs which can connect to 5GC only.
4.	5GC specific “cellReservedForOperatorUse” is introduced for PLMNs which can connect both EPC and 5GC.  
5.	UE AS indicates available CN types to upper layers for CN type selection.
RAN2#101 Agreements:
1	New TAC field for 5GC will be introduced (separate from TAC for EPC, to enable different TAC value for EPC and 5GC)
2	TAC for 5GC can be PLMN specific

At the previous meetings there was no agreement how to address the above agreements in SIB1. This paper proposes a solution that meets the above agreements, and minimize the additional overhead in SIB1.
2	Discussion
According the above agreements the specifications shall cover the cases when an LTE cell is connected to
1. one or more 5GCNs, but it is not connected to any EPC; and 
2. one or more 5GCNs, and one or more EPCs in the meantime.
Moreover, in case 2 it is possible that a PLMN only supports EPC, or only 5GCN or both. 
The solution on advertising PLMN IDs and related cell access information shall be backward compatible:
· It is important to that a pre-Rel-15 UE that does not support connectivity to 5GCN shall be able to discover the PLMNs connected to EPC.
· SIB1 even in case 1 (when the cell provides no EPC connectivity) shall be compatible with pre-Rel-15 specifications (e.g. at least one PLMN ID shall be advertised), otherwise the behaviour of a pre-Rel-15 UE is not predictable. 
Observation 1: The PLMN IDs that provide connectivity to EPC shall be advertised in the same way as in Pre-Rel-15 networks and the SIB1 extension shall remain compatible with pre-Rel-15 specifications. 
On the other hand, it shall be assured that pre-Rel-15 UE that does not support connectivity to 5GCN shall not try to select the cell and PLMN combination when the PLMN only supports connectivity to 5GCN 
Observation 2: The PLMN IDs that provide connectivity to 5GCN only shall be advertised in a way that prevents a pre-Rel-15 UE to assume that the given PLMN can be used in that cell.
[bookmark: _Hlk508618348]It can be assumed that a UE that supports LTE connected to 5GCN can interpret both the legacy PLMN ID and cell information advertisements and additional new information elements together. Therefore, the new information advertised due to 5GCN connectivity should only contain the additional information to optimize the size of advertised information.
Observation 3: the new information advertised due to 5GCN connectivity should only contain additional information required due to 5GCN connectivity.
Based on the above observations the following high-level structure is proposed for cell access information advertisement:
1. All PLMNs (even if they are only connected to 5GCN) are listed in the existing cellAccessRelatedInfo. 
[This assures that there will be at least one PLMN ID advertised (SIB1 remains backward compatible) and pre-Rel-15 UEs can discover the supported PLMNs.]

1. If a PLMN provides connection to EPC then 
1. The EPC related information is provided in cellAccessRelatedInfo as before.
[This assures that a pre-Rel-15 UE can use the cell for EPC connectivity.]

1. If the cell is also connected to 5GCN (with the given PLMN) then all 5GCN related information is provided in a new information element (cellAccessRelatedInfoFor-5GC). (Instead of the full PLMN ID just the position/index of the PLMN ID in the cellAccessRelatedInfo list can be used to optimize the signalling.)
[bookmark: _Hlk510100038][This part helps to minimize the overhead in SIB1. A UE can learn that a PLMN ID can be used for 5GCN from the presence of the cellAccessRelatedInfoFor-5GC for the given PLMN ID.]

1. If a PLMN provides connection to 5GCN only then for the given PLMN
2. CellBarred is set to barred in cellAccessRelatedInfo
[This assures that pre-Rel-15 UE will not try to use the cell with the given PLMN ID.]

2. The TAC and CellID information in cellAccessRelatedInfo are for 5GCN connectivity
2. The additional 5GCN related information (e.g. additional 8 bits for TACs, 5GCN barring) are in the new cellAccessRelatedInfoFor-5GC, 
(Instead of the full PLMN ID just the position of the PLMN ID in the cellAccessRelatedInfo list can be used to optimize the signalling.)
[b. and c. help to minimize the overhead in SIB1. A UE can learn that a PLMN ID can be used for 5GCN from the presence of the cellAccessRelatedInfoFor-5GC for the given PLMN ID.]


Proposal: Adopt the following structure for advertisement of cell access related information:
1) All PLMNs (even if they are only connected to 5GCN) are listed in the existing cellAccessRelatedInfo. 
2) If a PLMN provides connection to EPC then 
a. The EPC related information is provided in cellAccessRelatedInfo.
b. If the cell is also connected to 5GCN (with the given PLMN) then all 5GCN related information is provided in a new information element (cellAccessRelatedInfoFor-5GC). (Instead of the full PLMN ID just the position of the PLMN ID in the cellAccessRelatedInfo list can be used to optimize the signalling.)
3) If a PLMN provides connection to 5GCN only then for the given PLMN
a. CellBarred is set to barred in cellAccessRelatedInfo
b. The TAC and CellID information in cellAccessRelatedInfo are for 5GCN connectivity
c. The additional 5GCN related information (e.g. additional 8 bits for TAC, 5GCN barring) are in the new cellAccessRelatedInfoFor-5GC, 
(Instead of the full PLMN ID just the position of the PLMN ID in the cellAccessRelatedInfo list can be used to optimize the signalling.)

This proposed solution meets all the previous agreements, and avoid the advertisement of unnecessary information (e.g. no dummy PLMN ID is needed for the case when the cell does not support EPC connectivity).
3	Proposal
This paper discusses the addition of cell access information to SIB1 with the following conclusions:
Observation 1: The PLMN IDs that provide connectivity to EPC shall be advertised in the same way as in Pre-Rel-15 networks and the SIB1 extension shall remain compatible with pre-Rel-15 specifications. 
Observation 2: The PLMN IDs that provide connectivity to 5GCN only shall be advertised in a way that prevents a pre-Rel-15 UE to assume that the given PLMN can be used in that cell.
Observation 3: the new information advertised due to 5GCN connectivity should only contain additional information required due to 5GCN connectivity.
Proposal: Adopt the following structure for advertisement of cell access related information:
1) [bookmark: _GoBack]All PLMNs (even if they are only connected to 5GCN) are listed in the existing cellAccessRelatedInfo. 
2) If a PLMN provides connection to EPC then 
a. The EPC related information is provided in cellAccessRelatedInfo.
b. If the cell is also connected to 5GCN (with the given PLMN) then all 5GCN related information is provided in a new information element (cellAccessRelatedInfoFor-5GC). (Instead of the full PLMN ID just the position of the PLMN ID in the cellAccessRelatedInfo list can be used to optimize the signalling.)
3) If a PLMN provides connection to 5GCN only then for the given PLMN
a. CellBarred is set to barred in cellAccessRelatedInfo
b. The TAC and CellID information in cellAccessRelatedInfo are for 5GCN connectivity
c. The additional 5GCN related information (e.g. additional 8 bits for TAC, 5GCN barring) are in the new cellAccessRelatedInfoFor-5GC, 
(Instead of the full PLMN ID just the position of the PLMN ID in the cellAccessRelatedInfo list can be used to optimize the signalling.)

