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Introduction
Core network selection for LTE connected to 5GC was discussed in RAN2#99 and the following agreements were reached:

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.

This contribution addresses the remaining FFS point above; that is, how to bar “legacy” UEs (i.e. UEs only capable of EPC NAS) from camping on a cell in a RAN sharing scenario where some of the PLMNs hosted by the eNB do not have EPC connectivity.
Discussion
In RAN2#99 it was that agreed that PLMNs hosted by the same eNB may have different types of CN connectivity and that some PLMNs may be connected only to 5GC. Since legacy UEs can only obtain service from cells with EPC connectivity, we need a mechanism to prevent legacy UEs from camping on cells which are only connected to 5GC. There are two possible cases:
· Scenario 1: None of the PLMNs have EPC connectivity
· Scenario 2: Some of the PLMNs have EPC connectivity while some don’t
For the first scenario, it was agreed that the cellBarred flag in SIB1 can be used prevent legacy UEs from camping on the cell. This flag is common for all PLMNs and can therefore only be used in the first scenario. By letting the new UEs (i.e. UEs capable of 5GC-NAS) ignore the flag, the legacy UEs will be blocked while the new UEs are allowed through. To provide the current cell barring flag functionality for new UEs, it was also agreed to introduce a corresponding new flag for the new UEs (e.g. “cellBarred-5GC”). 
As noted in the introduction the second scenario was left FFS. In our view this scenario can be solved in a similar way as the first one by using the cellReservedForOperatorUse flag in SIB1. This flag is set per PLMN and prevents all UEs except those belonging to AC=11 (“For PLMN Use”) or AC=15 (“PLMN Staff”) and operating in their HPLMN from camping on a cell. Similar to the solution for the first scenario, the flag is ignored by new UEs and a corresponding new flag (e.g. “cellReservedForOperatorUse-5GC”) is introduced to be able to provide the same barring functionality for new UEs.
[bookmark: _Toc492026475][bookmark: _Toc492026525][bookmark: _Toc492027678][bookmark: _Toc492027729][bookmark: _Toc492027814][bookmark: _Toc492644951]The cellReservedForOperatorUse flag in SIB1 is set per PLMN and prevents all UEs except those belonging to AC=11 (“For PLMN Use”) or AC=15 (“PLMN Staff”) from camping on a cell.
One issue that remains, though, is the handling of UEs with AC=11 or AC=15. UEs with these ACs are typically used by the operator for testing purposes, e.g., when testing a new cell before it is taken into use or during drive tests. Since these UEs are under operator control it should be possible to upgrade them to support 5GC-NAS to ensure they don’t cause problems in 5GC only cells.
[bookmark: _Toc492026476][bookmark: _Toc492026526][bookmark: _Toc492027679][bookmark: _Toc492027730][bookmark: _Toc492027815][bookmark: _Toc492644952]Legacy UEs with AC=11 or AC=15 can be upgraded to support 5GC-NAS to ensure that they do not camp on a 5GC only cell with the cellReservedForOperatorUse flag set.
In [2] and [3], an alternative solution to scenario 2 was proposed which is based on having separate PLMN lists for EPC and 5GC. The PLMNs which are connected to 5GC are put in a new PLMN list while the PLMNs which are connected to EPC are put in the legacy PLMN list. (A PLMN which is connected to both EPC and 5GC will be present in both lists). Since a legacy UE only reads the legacy PLMN list it would only camp on a cell if the selected PLMN is connected to EPC. This solution will likely also work but has a larger RRC impact since we need to add the new PLMN list in SIB1 and potentially update fields which reference the legacy PLMN list (like selectedPLMN-Identity in the RRC connection setup complete message). 
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Conclusion
In this contribution, we discussed how to bar legacy UEs from camping on cells which are connected to 5GC only. In section 2 we made the following observations:
Observation 1	The cellReservedForOperatorUse flag in SIB1 is set per PLMN and prevents all UEs except those belonging to AC=11 (“For PLMN Use”) or AC=15 (“PLMN Staff”) from camping on a cell.
Observation 2	Legacy UEs with AC=11 or AC=15 can be upgraded to support 5GC-NAS to ensure that they do not camp on a 5GC only cell with the cellReservedForOperatorUse flag set.
Observation 3	The alternative solution based on separate PLMN lists has a larger RRC impact.

Based on the discussion in section 2 we propose the following:
The cellReservedForOperatorUse flag in SIB1 is used to bar legacy UEs from camping on a 5GC cell in the case when some PLMNs hosted by the eNB are connected to 5GC only.  
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