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1   Introduction
In recent several RAN2 meetings, there has been quite a lot of discussion on initial CN selection when UE in an eLTE cell connected to 5GC and EPC simultaneously. In RAN2 #98 meeting, a RAN sharing scenario where different PLMN can provide different CN connectivity was confirmed, which makes the CN selection issue more complex. This issue was discussed and RAN2 has made some agreement as follows [1]:
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 cellBarred 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.

In this contribution, we discuss the feasibility and the solutions for the FFS i.e. how to prevent legacy UEs from camping on the E-UTRA cell which shared by multiple PLMNs and some PLMNs connected to 5GC only.
2   Discussion
In LTE, RAN will broadcast indications of cell status and special reservations for control of cell selection and reselection procedures as follows [2],

	Cell status and cell reservations are indicated in the SystemInformationBlockType1 message (or SystemInformationBlockType1-NB message) by means of two fields:

-
cellBarred (IE type: "barred" or "not barred") 
In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.


And the UE behaviours are defined as:
	When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.

When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN,

-
UEs assigned to Access Class 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to “reserved”.

-
UEs assigned to an Access Class in the range of 0 to 9, 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:
ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN; ACs 12, 13, 14 are only valid for use in the home country [4].
When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.
-
…


When legacy LTE UE performs cell selection/reselection, it will read System Information and check the cell status indication, if cell status is indicated as "barred" it will not try to camp on this cell. Therefore it is agreed that for the case that all the PLMNs only have access to 5GC, UEs capable only of EPC-NAS can be barred using cellBarred flag in SIB1. 
For the case that only some PLMNs only have access to 5GC, how to prevent legacy UEs belonging to these PLMNs from camping on the E-UTRA cell has no conclusion. In last meeting, some solutions were raised and they can be clarified into two types: 

-
Option1: reuse "cellBarred" and "cellReservedForOperatorUse";
-
Option2: introduce new PLMN list.
In order to analyse these two options, we assume an E-UTRA cell is shared by three PLMNs:

PLMN1: only provide 5GC connectivity;
PLMN2: only provide EPC connectivity;
PLMN3: provide both of EPC and 5GC connectivity.
And since there is a back-forward compatibility issue for prevent legacy LTE UE camping on a cell provided by ng-eNB, we should discuss how to handle the UEs capable only of EPC-NAS and belonging to PLMN1 in the above case.

In Option 1, for UEs capable of EPC-NAS and belonging to PLMN1 or PLMN3, the cell can be camped on, so the legacy cellBarred flag in SIB1 should be configured as "not barred" to allow these UEs to select this cell to camp on. Meanwhile the field of "cellReservedForOperatorUse" for PLMN1 should be set “reserved”, then once the UEs capable only of EPC-NAS and belonging to PLMN1 performs cell selection/reselection towards this cell, UEs assigned to an Access Class in the range of 0 to 9, 12 to 14 shall behave as if the cell status is "barred" and will not camp on this cell. For the UEs assigned to Access Class 11 or 15, this cell could be treated as a candidate cell. However, since the AC 11 and 15 is for operator use, e.g. testing a new deployed eNB before it can provide services to normal UEs, if PLMN1 will not use this eNB to provide EPC connectivity, then we assume operators will not use an EPC-NAS capable only UE to test this cell since the PLMNs plan is decided by operators. 
In Option 2, ng-eNB could broadcast two PLMN lists in system information. For legacy PLMN list in SIB1, the list could only include the PLMNs provide EPC access, and the legacy UEs can learn that a cell is not allowed to camp on if its PLMN is not included in the legacy PLMN list. 
Comparing with Option1 and Option2, Option 1 is simple and has no standard impact and Option 2 needs extra standard work and the details needs more discussion. Therefore we prefer Option 1. 
Proposal 1: In order to prevent legacy LTE UEs from camping on a cell where only some PLMNs do not provide EPC connectivity, the cellBarred should be configured as “not barred”, and the cellReservedForOperatorUse for these PLMNs should be configured as “reserved”.
3   Conclusion
In this paper, we discuss and propose solution to prevent "legacy" UEs that support only EPC NAS procedures from camping on the "E-UTRA cell" connects only to 5GC in a RAN sharing scenario where the CN connectivity could be configured per-PLMN.
Proposal 1: In order to prevent legacy LTE UEs from camping on a cell where only some PLMNs do not provide EPC connectivity, the cellBarred should be configured as “not barred”, and the cellReservedForOperatorUse for these PLMNs should be configured as “reserved”.
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