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1. Background
The following agreements were made about how to prevent legacy LTE UEs from camping on eLTE cells when some PLMNs are connected to only 5GCN , mixed 5GC + EPC.
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.
2. Discussion

In this doc, we will discuss about how to encode PLMN list for cases of mixed PLMNs supporting EPC only, 5GC only and EPC + 5GC .
2.1. Case 1: eLTE Cells supporting some PLMNs as EPC + 5GCN and other PLMNs as 5GCN Only: 
In this scenario, Legacy UEs camping on eLTE cells will not get service from PLMNs with 5GCN only Connectivity and requires mechanism to prevent legacy LTE UEs from accessing 5GCN Only connected PLMNs.
During RAN2#100, it was agreed to introduce a new PLMN list for 5GC only connected PLMNs.
During RAN2#99 it was agreed to indicate CN type indication per each PLMN basis.

PLMNs connected to both EPC + 5GCN can be included as part of legacy PLMN list and PLMNs connected to only 5GC can be configured as part of new PLMN list.

Legacy LTE UEs will only read legacy PLMN list and they can get service from EPC core network.

eLTE UEs are capable of reading both legacy PLMN list and new PLMN list. eLTE UEs are also capable of reading what type of CN connectivity is supported per PLMN. As a result, there is no need of repeating PLMNs connected to both EPC+5GC in both legacy and new PLMNs list. 

PLMNs supporting both EPC+5GC can be configured as part of legacy PLMN list and PLMNs supporting only 5GC can be configured as part of new PLMN list.

Observation 1. eLTE UEs are capable of reading both legacy and new PLMNs list 
Proposal 1.      configure PLMNs that support 5GCN only connectivity in new 5G PLMN list and configure PLMNs supporting both EPC + 5GC in legacy PLMN list. 
Avoiding repetition of PLMNs connected to both EPC+5GC in both PLMN list results in optimized signalling of PLMNs in SIB1. This also simplifies PLMN Index Reporting mechanism by UE and no need to increasing number of PLMNs in system information. 

Proposal 2.      Allow a maximum of 6 PLMNs for both legacy and new PLMN lists combined together. 
Example: 

If there are 4 PLMNs are connected to EPC + 5GC: Configure them as part of legacy PLMN list
If 2 PLMNs are connected to 5GC only: Configure them as part of new PLMN list

Proposal 3.      Use legacy LTE PLMN Index reporting mechanism by UE for reporting max. of 6 allowed PLMNs for both legacy & new PLMN list.  No need of defining new PLMN Index reporting.
2.2. Case 2: eLTE Cells supporting only 5GCN Connected PLMNs:
In this scenario, legacy UEs camping on eLTE will not get service from PLMNs with 5GCN Connectivity and it requires mechanism to prevent legacy UEs from camping on eLTE Cells connected to 5GCN only.
RAN2 Agreement during RAN2#99 : 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”).
If all PLMNs that support connectivity only 5GC , they can be configured as part of legacy PLMN list and no need of using new PLMN list. In legacy LTE, we cannot keep PLMN list empty. CN type connectivity is indicated per PLMN basis.

Proposal 4.     When all PLMNs support connectivity only to 5GC CN then configure all these PLMN Ids as part of legacy PLMN list and configure CN type = 5GC for each PLMN Id. There is no need of defining new 5GC only PLMN list for this scenario.
2.3. Case 3: eLTE Cell supports some PLMNs as EPC and other PLMNs as 5GCN Only:

Legacy UEs camping on eLTE cells will not get service from PLMNs with 5GCN Only Connectivity and we need mechanism to prevent legacy UEs from accessing 5GCN Only connected PLMNs.

For this case, we propose solutions similar to Case 1 discussed above.

Proposal 5.      Configure PLMNs that support 5GCN only connectivity in new 5G PLMN list and configure PLMNs supporting EPC only in legacy PLMN list. 
3. Conclusion
In this contribution, we discussed various mechanisms and proposals to prevent legacy LTE UEs camping on eLTE Cells and PLMNs that does not provide connectivity to EPC Core Network:
Observation 1.
eLTE UEs are capable of reading both legacy and new PLMNs list

Proposal 1.
configure PLMNs that support 5GCN only connectivity in new 5G PLMN list and configure PLMNs supporting both EPC + 5GC in legacy PLMN list.
Proposal 2.
Allow a maximum of 6 PLMNs for both legacy and new PLMN lists combined together.
Proposal 3.
Use legacy LTE PLMN Index reporting mechanism by UE for reporting max. of 6 allowed PLMNs for both legacy & new PLMN list.  No need of defining new PLMN Index reporting.
Proposal 4.
When all PLMNs support connectivity only to 5GC CN then configure all these PLMN Ids as part of legacy PLMN list and configure CN type = 5GC for each PLMN Id. There is no need of defining new 5GC only PLMN list for this scenario.
Proposal 5.
Configure PLMNs that support 5GCN only connectivity in new 5G PLMN list and configure PLMNs supporting  EPC only in legacy PLMN list.
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