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1 Introduction
In previous RAN2 meetings, for LTE Connected to 5G-CN i.e. eLTE, there are some discussions and consensus on CN selection and RAN2 assumed this should be be performed by upper layer.  RAN2 send LS to CT1 in R2-1709981 to confirm that “selection between EPC and 5GC is not an AS function in the UE, and is performed by upper layers”.  In the reply LS from CT1, R2-1712103, CT1 confirms the assumption which means RAN2 previous assumption is aligned with CT1 understanding.  However, In the LS to RAN2, CT1 also pointed out:
CT1 would also like to note that selection between EPC and 5GC performed by upper layers does not override redirection and idle mode mobility procedures performed by the AS.

And in action part, CT1 mentioned,

3GPP TSG CT WG1 kindly asks RAN2 to take the above answer into account in their work on 5GS Phase 1.

In our view, CT1’s note is related to the NAS and AS functional division for CN selection which is captured in TS 36.304.  In this contribution, we discuss this issue and propose to capture the UE behaviour in stage-2 specification.
2 Discussion and Proposals
In TS 36.304, the functionality division between NAS and AS is specified as follows:

	Idle Mode Process
	UE Non-Access Stratum
	UE Access Stratum

	PLMN Selection
	Maintain a list of PLMNs in priority order according to [5]. Select a PLMN using automatic or manual mode as specified in [5] and request AS to select a cell belonging to this PLMN. For each PLMN, associated RAT(s) may be set.

Evaluate reports of available PLMNs from AS for PLMN selection.

Maintain a list of equivalent PLMN identities.
	Search for available PLMNs.
If associated RAT(s) is (are) set for the PLMN, search in this (these) RAT(s) and other RAT(s) for that PLMN as specified in [5].

Perform measurements to support PLMN selection.

Synchronise to a broadcast channel to identify found PLMNs.

Report available PLMNs with associated RAT(s) to NAS on request from NAS or autonomously.


From the above table, it can be observed that to perform PLMN selection for idle mode UE, AS and NAS have clear functionality division.  In general, NAS layer can indicated which PLMN (or frequency or RAT) UE should search and/or measure if NAS layer can provide such inputs to AS layer.  From this point of view, NAS layer can trigger UE to search one PLMN.  On the other hand, AS can report to NAS about available PLMNs with associated RAT(s).  So, NAS and AS layer interaction is mutual.
Observation 1 During LTE PLMN selection, NAS and AS interacts mutually with bi-directional triggers.

In legacy LTE, SIB1 is defined in a way that cell status information is for all PLMN or per-PLMN, referring to the specifications in TS 36.304 as follows, cellBarred IE is for all PLMN and cellReservedForOperatorUse IE　is per-PLMN.
5.3.1
Cell status and cell reservations

Cell status and cell reservations are indicated in the SystemInformationBlockType1 message (or SystemInformationBlockType1-NB message) [3] 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.
As discussed in previous RAN2 meetings, in eLTE, there may be case that one eLTE cell is associated with multiple PLMNs and only some of the PLMNs may be 5GC and some may be EPC.  So, cellBarred mechanism for eLTE should introduce new IE which is per PLMN.  In another contribution, we discuss how to design the new IE for cellBarred5GC [1].  In this paper which focuses on PLMN selection, we think it is necessary to assume that in eLTE PLMN selection will be based on per-PLMN cellBarred IE and one cell can be associated to multiple PLMNs.  And, CN type selection can be modelled as part of PLMN selection.
Proposal 1 RAN2 to agree that eLTE the PLMN selection should be based on per-PLMN cell status information.  
Proposal 2 CN type selection can be modelled as part of PLMN selection.
In previous RAN2 meetings, it has been agreed that in system information the ng-eNB can broadcast the CN type information in SI which indicates whether the cell support only EPC, only 5GC or both.  Thus, we think NAS layer can indicate preferred CN type (which also indicate AS layer that EPC NAS or 5GC NAS to use) to AS and UE AS can acquire the CN type from corresponding system information and report to NAS layer.  For example, if PLMN1 and PLMN2 are both associated with cell A, and PLMN 1 is for EPC and PLMN2 is for 5GC, if NAS layer indicate UE selects 5GC NAS, then 5GC related system information should be reported to NAS which is included in the new SIB introduced for 5GC-capable UEs.
Observation 2 AS layer, depends on NAS layer inputs on CN type, can decide whether to acquire 5GC related system information or EPC related system information.

From NAS layer perspective, to perform CN selection, some information is needed from AS layer.  For eLTE, we think it very important for NAS layer to be aware of the CN type supported for each cell.  This is important to support PLMN selection and also cell selection and reselection.
Proposal 3 RAN2 agree that AS layer can report the CN type information per-PLMN (and per-cell) to NAS layer to perform PLMN selection, cell selection and reselection.
We also provide the potential changes to TS 36.304 as follows:

	Idle Mode Process
	UE Non-Access Stratum
	UE Access Stratum

	PLMN Selection 
	Maintain a list of PLMNs in priority order according to [5]. Select a PLMN using automatic or manual mode as specified in [5] and request AS to select a cell belonging to this PLMN. For each PLMN, associated RAT(s) and CN type(s) if needed may be set.

Evaluate reports of available PLMNs from AS for PLMN selection.

Maintain a list of equivalent PLMN identities and corresponding per-PLMN CN type if needed.
	Search for available PLMNs.
If associated RAT(s) is (are) set for the PLMN, search in this (these) RAT(s) and other RAT(s) for that PLMN as specified in [5].

Perform measurements to support PLMN selection.

Synchronise to a broadcast channel to identify found PLMNs.

Report available PLMNs with associated RAT(s) and CN types(s) if needed to NAS on request from NAS or autonomously.


Proposal 4 RAN2 to agree the proposed TP to TS 36.304 on NAS and AS division for CN type selection.
Proposal 5 RAN2 to send LS to CT1 to confirm the proposed AS and NAS function division for CN type selection.
3 Conclusion

In this contribution, we discuss how NAS and AS functions division for CN type selection and we have the following observations and proposals.

Observation 1 During LTE PLMN selection, NAS and AS interacts mutually with bi-directional triggers.

Observation 2 AS layer, depends on NAS layer inputs on CN type, can decide whether to acquire 5GC related system information or EPC related system information.

Proposal 1 RAN2 to agree that eLTE the PLMN selection should be based on per-PLMN cell status information.  
Proposal 2 CN type selection can be modelled as part of PLMN selection. 
Proposal 3 RAN2 agree that AS layer can report the CN type information per-PLMN (and per-cell) to NAS layer to perform PLMN selection, cell selection and reselection.

Proposal 4 RAN2 to agree the proposed TP to TS 36.304 on NAS and AS division for CN type selection.
Proposal 5 RAN2 to send LS to CT1 to confirm the proposed AS and NAS function division for CN type selection.
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