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1. Introduction
During RAN2#98 meeting, CN selection in LTE connectivity to 5G-CN while accessing was discussed and the following agreements are made:
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.

And a LS was sent to SA2 to ask the above two questions. 

SA2 also approved a response LS (S2-175310) [1] which gave the answers:

	1. Is it possible that an E-UTRA cell is connected only to 5G-CN (and cannot serve legacy UEs only supporting EPC-NAS)?

[Answer]: According to TS 23.501 an "E-UTRA cell" (as part of NG RAN) may connect to both EPC and 5G CN (see clause 5.17.1 for description) or only 5G CN in Rel-15. 

If the "E-UTRA cell" connects only to 5G Core it can only serve UEs that support 5GC NAS. Hence mechanisms need to be discussed in RAN2 that will prevent "legacy" UEs that support only EPC NAS procedures from camping on this cell as either an acceptable or a suitable cell. As stated by RAN2, SA2 agree that each sharing PLMN can independently choose whether or not to use 5G CN or EPC.

2. Can it be assumed that 5G-CN connectivity is available within the whole PLMN, within the whole TA, or only within the cell?

[Answer]: As per TS 23.501 clause 5.17.1 it is assumed that the RAN provides homogeneous support across the TA (and that the AMF/MME allocates the UE with a TAI list that provides contiguous support for that core network). 

To avoid frequent CN reselections it is expected that any eNB-provided SIB indicator for supporting access to 5GC/EPC be "homogeneously" set within each TA. 


In this contribution, we provide further consideration on CN type selection in LTE connectivity to 5G-CN based on SA2 reply LS.
2. Discussion
1) E-UTRA cell connects to 5G CN only

According to the answer to the question 1 in the SA2 LS, we can know that the E-UTRA cell can connect to 5G CN only. For such case, how to prevent legacy UEs from camping on this cell and let the enhanced UE can camp on this cell should be considered. As indicated in R2-1704177 [2], the EPC-NAS only UE will considered the cell as barred and will reselect to other cells. And the 5GC-NAS capable UE can select and camp on the cell. To support such case, the cell should further broadcast cell barring information dedicated to 5GC-NAS capable UE and in legacy IE cellbarred, it is set to barred. 
Proposal 1: the E-UTRA cell which only connects to 5G CN should always set legacy IE cellbarred to barred.
Proposal 2: the E-UTRA cell which only connects to 5G CN should broadcast a new IE to indicate whether the cell is barred or not for 5GC-NAS capable UE.
2) E-UTRA cell connects to both 5G CN and EPC

Considering RAN sharing case, an E-UTRA cell can be shared within multiple PLMNs. And for these PLMNs, three cases would be supported: 
a) connect to EPC only, 
b) connect to 5G CN only and 
c) connect to both EPC and 5G CN. 
These cases should be broadcasted to UEs for CN selection. The following figure 1 shows an example. 
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Figure 1: an example of RAN sharing case
In this example, UE1 is a legacy UE, UE2 and UE3 are 5G-CN capable UEs. The eNB can connects to both CNs, i.e. EPC and 5G CN, e.g. PLMN 1 would support to connect to EPC only, PLMN 2 would connect to both CNs, and PLMN 3 would support to connect to 5G CN only. It is obvious that UE1 would select the cell only considering the legacy PLMN list information (i.e. PLMN 1 and PLMN 2). And if UE2 or UE3 wants to connect to 5G CN, they need to acquire 5G CN PLMN related information (i.e. PLMN 2 and 3) before it performs PLMN selection. So both EPC PLMN and 5G CN PLMN related information should be broadcasted via system information.  If considering the load balancing/congestion control between two core networks and providing the flexibility for operators, e.g. like PLMN 2 which is connecting to both CNs, CN priority indication also should be broadcasted via system information. Then UE2 can select an appropriate CN considering network preference. 

Proposal 3: at least both EPC and 5G CN PLMN ID, and CN priority should be provided to the UE via system information.
According to the answer of question 2 in SA2 LS, “As per TS 23.501 clause 5.17.1 it is assumed that the RAN provides homogeneous support across the TA (and that the AMF/MME allocates the UE with a TAI list that provides contiguous support for that core network).” It could be known that the CN type is for TA level. For each PLMN in each PLMN list, the network can provide TA level information, e.g. TAC available in this PLMN. Accordingly, the UE should be informed TAI list of each supported PLMN. For the case that the PLMN supporting to connect to two CNs, as the PLMN ID is the same, the TAI list provided to the UE for the PLMN ID would be one list. And there is no reason to have different TACs for the same cell in the same PLMN. So even for a PLMN connecting to two CNs, the TAC is only one for the cell, i.e. TAC has no relationship with the CN type, but is just associated with a PLMN ID. 
Proposal 4: together with above information, for each PLMN, TA level information can be provided, e.g. TAC via system information. 
After UE selects PLMN, it can inform the selected PLMN related information to the network via Msg 5. At least the selected 5G CN PLMN ID and CN type should be added and can be reported. 
Proposal 5: the selected PLMN ID (including EPC PLMN ID and 5G CN PLMN ID) and CN type can be reported via Msg5 with the consideration of the backward-compatibility.
The corresponding signallings which carry these parameters mentioned in proposal 3-5 also can be optimized to reduce the signalling overhead. For example, if designing the signaling on how to provide 5G-CN PLMN ID list, it could use a separate 5G-CN PLMN list for all 5G-CN PLMN or for 5G-CN only PLMN. For UE reporting selected PLMN ID case, if there are two PLMN lists broadcasted in system information, one bit may be used to indicate which list the index refer to. Details of signaling reduction and optimization can be FFS.
Proposal 6: Signaling reduction and optimization should be considered for CN type selection related information.

3. Proposals
In this contribution, we further discussed CN selection issue and give the following proposals:

Proposal 1: the E-UTRA cell which only connects to 5G CN should always set legacy IE cellbarred to barred.
Proposal 2: the E-UTRA cell which only connects to 5G CN should broadcast a new IE to indicate whether the cell is barred or not for 5GC-NAS capable UE.
Proposal 3: at least both EPC and 5G CN PLMN ID, and CN priority should be provided to the UE via system information.
Proposal 4: together with above information, for each PLMN, TA level information can be provided, e.g. TAC via system information. 
Proposal 5: the selected PLMN ID (including EPC PLMN ID and 5G CN PLMN ID) and CN type can be reported via Msg5 with the consideration of the backward-compatibility.
Proposal 6: Signaling reduction and optimization should be considered for CN type selection related information.

If these proposals could be agreed, we would like to provide more details on corresponding signalling design in the next meeting.
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