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Discussion and decision
1 Introduction

In RAN2#99, based on SA2 LS, RAN2 discussed CN type selection and had following agreements.

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.
The open issue is how to prevent legacy UE camping on the cell if the PLMN of UE can only have access to 5GC, but other PLMNs of the cell can access to EPC, i.e. existing cellBarred flag in SIB1 does not work, and additional mechanism is needed.

In this contribution, we discuss this open issue and provide our opinion. Based on proposed solution, we also review whether original agreement is still valid, e.g. whether we still need to indicate CN type per PLMN. 

2 Discussion
In last meeting, RAN2 agreed that “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”).”, but from this agreement it is unclear whether a 5GC specific “cellReservedForOperatorUse” should be introduced for 5GC NAS capable UEs. Considering that an operator may upgrade a legacy cell which is already connected to EPC to additionally connect to 5GC, the operator may need to test whether it is ready for 5GC or not. During this testing phase, only AC11, 15 users should be allowed to access 5GC. To avoid the impact to the existing EPC capable UEs using the same cell, a new 5GC specific “cellReservedForOperatorUse” is needed.

Proposal 1. New 5GC specific “cellReservedForOperatorUse” is introduced for PLMNs which can connect to 5GC.  
Regarding the open issue” FFS for the case that only some PLMN only have access to 5GC”, there are two solutions on the table:

Option 1: introduce a new 5GC PLMN list containing PLMNs that can connect to 5GC

Based on this solution, the legacy PLMN list only contains PLMNs which can access EPC. For PLMNs which can access 5GC they will be contained in the new PLMN list. A particular PLMN ID may be present in one or both lists.
An EPC NAS capable UE only checks whether its PLMN exists in the legacy PLMN list or not. 

· If its PLMN is present, the UE camps on the cell, otherwise UE does not camp on the cell;
An EPC/5GC NAS capable UE will check whether its PLMN exists in the new 5GC PLMN list or not.

· If its PLMN is present in either new or legacy list the UE camps on the cell, otherwise UE does not camp on the cell.
·  If UE camps then UE-AS provides the available CN type to NAS to enable NAS to decide between the CN types (as previously agreed).

5GC NAS capable only UE only check whether its PLMN exists in new 5GC PLMN list or not. 

· If the PLMN is present, the UE camps on the cell, otherwise the UE does not comp on the cell;

Note: the UE still needs to check cell barring flag, and cellReservedForOperatorUse to know whether the cell can camp or not;
Based on the description above, the UE knows whether the cell can connect to 5GC or not based on whether its PLMN is contained in new 5GC PLMN list or not. An explicit indication of  “supported CN type” per PLMN is not needed, since the same information is provided by the 2 PLMN lists..
Option 2: Use cellReservedForOperatorUse for the PLMN who cannot connect to EPC [1]

Use the existing cellReservedForOperatorUse flag that is provided per PLMN to prevent UEs other than UEs belonging to AC 11 or 15 to camp on a cell.  The 5GC-NAS capable UEs shall ignore this legacy flag. It would require the operator to ensure that SIMs with AC11/15 are only used within UEs are upgraded to support the new LTE/5GC feature.  To bar 5GC NAS capable UE, a new 5GC specific cellReservedForOperatorUse  is used. 

EPC NAS capable UEs only check whether legacy cellReservedForOperatorUse is allowed or not for its PLMN. 

· If not allowed for its PLMN, the UE will not camp on the cell;

EPC/5GC NAS capable UEs will check whether the new 5GC specific cellReservedForOperatorUse  and legacy cellReservedForOperatorUse are present and allowed for its PLMN
· If at least one of them is present and allowed for its PLMN, the UE camp on the cell, otherwise UE does not camp on the cell.; 
· If UE camps then UE-AS provides the available CN type to NAS to enable NAS to decide between the CN types (as previously agreed).
5GC NAS capable only UEs only check whether 5GC specific cellReservedForOperatorUse  is present and allowed for its PLMN.

· .If present and allowed, it will camp on the cell; otherwise UE does not camp on the cell
Based on the description above, the UE knows whether the cell can connect to 5GC or not based on whether 5GC specific cellReservedForOperatorUse  is present or not. An explicit indication of  “supported CN type” per PLMN is not needed, since the same information is provided by 5GC specific cellReservedForOperatorUse . 
Another choice is to have both “supported CN type” and 5GC“cellReservedForOperatorUse ”. “supported CN type” is used to let 5GC NAS capable UE know whether the RAN supports 5GC, and 5GC“cellReservedForOperatorUse ” is used to let UE know whether for the PLMN connected to 5GC, the cell is reserved for operator use. It looks redundant. 
From signalling overhead perspective, there is no big different between these two options. 

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,
-- legacy PLMN list


trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},
Skip unrelated parts

-- Option 1&2
SystemInformationBlockType1-v15xy-IEs ::=
SEQUENCE {


cellAccessRelatedInfo-v15xy




SEQUENCE {



plmn-IdentityList-5GC-r15




PLMN-IdentityList
-- 5GC PLMN list

},

nonCriticalExtension




SEQUENCE {}




OPTIONAL
}
Skip unrelated parts

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

The only difference between them is for plmn-IdentityList-5GC, option 2 does not need to contains plmn-Identity if same order between plmn-IdentityList  and plmn-IdentityList-5GC can be guaranteed. 

For option 1, from signaling perspective, we could also improve it a bit, i.e. plmn-Identity is only present in  plmn-IdentityList-5GC for 5GC only PLMN, and for PLMN which can connect to both EPC and 5GC, plmn-Identity may not be present if same order between plmn-IdentityList  and plmn-IdentityList-5GC can be guaranteed. 
Considering there is no big difference between option 1 and 2 from signalling overhead perspective, and option 1 is more straight way, we prefer option 1. 

Proposal 2. Introduce a new 5GC PLMN list containing PLMNs that can connect to 5GC.
Proposal 3. The PLMN is contained in both legacy PLMN list and new 5GC PLMN list if it can connect to both EPC and 5GC.

For both options, the UE can know whether the cell can connect to 5GC or not based on other information. Per PLMN indication on CN type is not needed. 

Proposal 4. Per PLMN indication on supported CN type is implicitly reflected by new 5GC PLMN list and legacy PLMN list (i.e. no explicit indication of "CN type" is required);

In addition, RAN2 agreed that

Agreements

1:
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).

Without assistance information from AS, the upper layers cannot make the decision. 

Proposal 5. UE-AS indicates CN type to upper layer for CN type selection.  
3 Conclusion

Based on the discussion, we have the following proposals:
Proposal 1. New 5GC specific “cellReservedForOperatorUse” is introduced for PLMNs which can connect to 5GC.  
Proposal 2. Introduce a new 5GC PLMN list containing PLMNs that can connect to 5GC.
Proposal 3. The PLMN is contained in both legacy PLMN list and new 5GC PLMN list if it can connect to both EPC and 5GC.
Proposal 4. Per PLMN indication on supported CN type is implicitly reflected by new 5GC PLMN list and legacy PLMN list (i.e. no explicit indication of "CN type" is required);

Proposal 5. UE AS indicates CN type to upper layer for CN type selection.   
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