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Introduction
In RAN2 #101bis in Sanya, the topic of PLMN lists for LTE when connected to 5GC was addressed. After an off-line discussion summarized in [1], it was concluded to revisit this topic in Busan. 
There have previously been some agreements that relates to the PLMN lists that are worth repeating in this context: 
In RAN2 -99, in connection to CN selection discussion, it was agreed that: 

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 RAN2-100, the following was agreed: 

Agreements
1	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)
2	"cellReservedForOperatorUse” is introduced for PLMNs which can connect to 5GC only.  
3	5GC specific “cellReservedForOperatorUse” is introduced for PLMNs which can connect both EPC and 5GC.  
4	UE AS indicates available CN types to upper layers for CN type selection.   

[bookmark: _Ref178064866]Discussion
In the light of the above and recent discussion, a number of concerns has been raised and can be summarized as: 
· The PLMN list for EPC cannot be empty and need not be changed to support legacy
· Repetitions should be avoided. 
· PLMN related information elements that exist in LTE need to support TAC of different size.
There is an additional aspect of the PLMN list that relates to number of PLMN’s, that we address in another contribution [2].
In the following, we go through the concerns and map to a solution for PLMN list handling in LTE connected to 5GC.
A non-empty PLMN list for EPC
A pre-release-15 UE is expecting to find a PLMN that connects to EPC. There is a coding and format of listing of PLMN’s (max 6) and it is necessary to maintain this format. 
[bookmark: _Toc513534715][bookmark: _Toc513534736]The format and content of PLMN list for EPC-connected PLMN’s needs to be maintained. 
One aspect of pre-release-15 UE’s is that it is expected to find at least one PLMN listed. In situations when a cell does not connect to EPC, but only connect to 5GC, there is a need to have a coding of the system information that allows existing UE to actually find a PLMN, but to refrain from camping at all, not even in limited state. The cell is not even an acceptable cell. 
[bookmark: _Toc513534716][bookmark: _Toc513534737]In situations when a cell only connects to EPC, there is anyway a need to list a PLMN in a legacy PLMN list. 
[bookmark: _Toc513534717]There are at least two different ways to handle the legacy aspect. 
a) Include any PLMN in a legacy-compliant way, assign a TAC/Cell Identity in release 14/EPC format and reserve the cell for operator use. The PLMN can be a PLMN that connects to 5GC, or a completely different PLMN code.
b) Include all PLMN’s in a legacy-compliant way, then the list will never be empty. In this scenario, and if there is no PLMN that connects to EPC, there is still a need to assign a TAC/Cell Identity in release 14/EPC format. That “fake” cell needs to be reserved for operator use
It can be concluded that for any PLMN that is listed in a legacy-compliant way, there needs to be a valid TAC and cell Identity. As these need to be created (fake) identities we propose to limit the amount of PLMNs that only connect to 5GC to be present in a legacy-compliant list. We propose to follow a) above. 
[bookmark: _Toc513534718][bookmark: _Toc513534741]Include any PLMN in a legacy-compliant way, assign a TAC/Cell Identity in release 14/EPC format and reserve the cell for operator use. The PLMN can be a PLMN that connects to 5GC, or a completely different PLMN code.
Two lists with or without repetitions
A very straight-forward way to form the PLMN lists would be to have two completely separate lists. This can be argued as advantageous, as there would anyway need to be different TAC’s and Cell Identity formats. The drawback of that is that PLMN identities needs to be repeated.
A simple way to avoid duplication would be to not repeat PLMN identities for cells that connect to both EPC and 5GC, but instead, point to an index in the PLMN list for EPC to indicate that a PLMN also connect to 5GC. When indexing the PLMN’s that connect to EPC, it is necessary to consider both plmn-IdentityList as well as possible repetitions of cellAccessRelatedInfo-r14, including PLMN’s that have specific TAC’s and/or Cell Identities. 
[bookmark: _Toc513534719][bookmark: _Toc513534742]Keep the pre-release-15 ways of listing PLMN untouched and include only PLMN’s that connect to EPC in this list (irrespective of if they also connect to 5GC)
For PLMNs that connect to both EPC and 5GC, assign an index to the PLMN list of PLMN’s that connect to EPC. Take into consideration both the plmn-IdentityList and any cellAccessRelatedInfo-r14 occurrences.

A way of coding a PLMN-Identity in a 5GC-list would then be to allow either full PLMN or an index of an element in the PLMN list. The coding of the list can then be according to below: 

PLMN-IdentityList-5GC-r15 ::=	SEQUENCE (SIZE (1..maxPLMN-5GC-r15)) OF PLMN-IdentityInfo-5GC-r15	Comment by Ericsson: THIS NEEDS TO BE CHECKED! 

PLMN-IdentityInfo-5GC-r15::=				SEQUENCE {
	plmnIdentity-5GC-r15					PLMN-Identity-5GC-r15
	cellReservedforOperatorUse-5GC-r15		ENUMERATED {reserved, notReserved}


PLMN-Identity-5GC-r15::=		CHOICE	{
	plmn-Index-r15				INTEGER (1..maxPLMN-r11),
	plmnIdentity				PLMN-Identity

TAC of different size
As soon as there is a cell that connects to 5GC, there is going to be a different TAC, this is the current assumption. Thus, for each element in the PLMN list for 5GC, there is going to be a need to include a TAC. It would thus make sense to include the TAC in the PLMN-IdentityInfo-5GC above. There is no need to create any specific cellAccessRelatedInfo-r15 in this case. The same thing may apply for CellIdentity. However, as with the case of TAC, it has been clear that there are 5GC-specific TACs, it has not been equally clear that there will be 5GC-specific cell identities in the case a cell connects to both 5GC and EPC. In either case, there at least needs to be a cell identity if the PLMN does not connect to EPC. 
The coding can be further expanded to: 

PLMN-IdentityList-5GC-r15 ::=	SEQUENCE (SIZE (1..maxPLMN-5GC-r15)) OF PLMN-IdentityInfo-5GC-r15

PLMN-IdentityInfo-5GC-r15::=				SEQUENCE {
	plmnIdentity-5GC-r15					PLMN-Identity-5GC-r15
	cellReservedforOperatorUse-5GC-r15		ENUMERATED {reserved, notReserved}
	trackingAreaCode-5GC-r15				TrackingAreaCode-5GC-r15
	cellIdentity-5GC						CellIdentity-5GC		OPTIONAL, --Cond cellIdentity



PLMN-Identity-5GC-r15::=		CHOICE	{
	plmn-Index-r15				INTEGER (1..maxPLMN-r11),
	plmnIdentity				PLMN-Identity

	Conditional presence
	Explanation

	cellIdentity
	The field is mandatory present if the plmn-Identity-5GC-r15 is a plmnIdentity


FFS: If the cellIdentity-5GC would be needed if indexing is done to the legacy/pre-release-15 PLMN list for PLMNs that connect to EPC.

[bookmark: _Toc513534721][bookmark: _Toc513534744]Verify with RAN3 if they foresee different cell identity for LTE connected to 5GC in case the cell also supports EPC. 
[bookmark: _Toc513534722][bookmark: _Toc513534745]Adopt the way of coding the PLMN list for PLMN’s connecting to 5GC according to above. 
Conclusion
In section 2 we made the following observations:
Observation 1	The format and content of PLMN list for EPC-connected PLMN’s needs to be maintained.
Observation 2	In situations when a cell only connects to EPC, there is anyway a need to list a PLMN in a legacy PLMN list.

Based on the discussion in section 2 we propose the following:
Proposal 1	Include any PLMN in a legacy-compliant way, assign a TAC/Cell Identity in release 14/EPC format and reserve the cell for operator use. The PLMN can be a PLMN that connects to 5GC, or a completely different PLMN code.
Proposal 2	Assign index to the PLMN list of PLMN’s that connect to EPC, taking into consideration both the plmn-IdentityList and any cellAccessRelatedInfo-r14 occurrences.
Proposal 3	Adopt the way of coding the PLMN list for PLMN’s connecting to 5GC according to above.
Proposal 4	Verify with RAN3 if they foresee different cell identity for LTE connected to 5GC in case the cell also supports EPC.
Proposal 5	Adopt the way of coding the PLMN list for PLMN’s connecting to 5GC according to above.
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