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Introduction
During RAN2#98, the operation of LTE with 5G-Core (here called LTE-5GC) was discussed and it was agreed that:
Agreements:
1	The eNB with connection to NG-Core can also have connection to EPC, and the LTE cell can support both UEs connected to EPC and UEs connected to 5G-CN.
2	In order to support both UEs connected to EPC and UEs connected to 5G-CN in an LTE cell simultaneously, both the LTE NAS specific parameters and NextGen NAS specific parameters should be broadcasted in system information.
3    It should be possible for LTE eNB to identify at latest by message 5 (message containing initial NAS message) whether the UE is connecting to EPC or NG Core.

In this contribution, we discuss how an LTE eNB that is connected to both EPC and 5GC should broadcast information about the core networks (CNs) to assist the UEs in performing CN selection. We also discuss how the UE should access the network.
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc490060447]It has been agreed in SA2 that deployments based on different 3GPP architecture options (i.e., EPC-based and 5GC-based) and UEs with different capabilities (EPC-NAS and 5GC-NAS) may coexist at the same time within one PLMN [1]. It was also agreed that a UE that is capable of supporting 5GC-NAS procedures should also be capable of supporting EPC-NAS procedures [1]. Therefore, we can assume that UEs that are capable only of EPC-NAS must be connected to EPC, while UEs that are capable of 5GC-NAS can be connected either to EPC or 5GC. We can also assume that an LTE eNB can belong to multiple PLMNs and that for each PLMN the LTE eNB can be connected to: (1) EPC only, (2) both EPC and 5GC or (3) 5GC only. This is because different operators can decide to introduce support for 5GC at different times. Moreover, the LS response from SA2 [2], stated that 5G-CN would be homogenously supported in the same tracking area ID (TAI). Thus, the LTE eNB should broadcast the information about which CNs are available within each PLMN to assist the different UEs in performing CN selection.
[bookmark: _Toc490142290][bookmark: _Toc490224366][bookmark: _Toc490224382][bookmark: _Toc490060526][bookmark: _Toc490060862][bookmark: _Toc490061037][bookmark: _Toc490061069][bookmark: _Toc490061093]An LTE 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. 
[bookmark: _Toc490060448]An open question is whether to consider the scenario in which an LTE eNB is only connected to 5GC. This scenario was considered valid in LS response from SA2 [2] within the context of long term EUTRAN cell deployments.  This is because operators may want to discontinue the EPC and move completely to 5GC. Therefore, we believe that it would be beneficial to include the support for this scenario. UEs capable only of EPC-NAS should not be allowed to access an LTE eNB connected to 5GC only, at any time. For this reason, it may be necessary to bar the LTE eNB for UEs capable only of EPC-NAS and force these UEs to re-select to a different cell.
[bookmark: _Toc490142291][bookmark: _Toc490224367][bookmark: _Toc490224383][bookmark: _Toc490061070][bookmark: _Toc490061094]In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be barred and should reselect to a different cell. 
[bookmark: _Toc490060864][bookmark: _Toc490061039][bookmark: _Toc490061072][bookmark: _Toc490060865][bookmark: _Toc490061040][bookmark: _Toc490061073][bookmark: _Toc490060450][bookmark: _GoBack]One simple way to bar EPC-NAS-only UEs is to use the cellReservedForOperatorUse flag in SIB1. This flag can be set per PLMN and prevents UEs other than UEs belonging to AC 11 or 15 to camp on a cell [3].  The 5GC-NAS capable UEs would ignore this flag and would thus still be able to camp on the cell. In case none of the PLMNs that the eNB belongs to support EPC, another possibility is to use the cellBarred flag in SIB1 to bar the EPC-NAS-only UEs [3]. Unlike the cellReservedForOperatorUse the cellBarred is common for all PLMNs. Since the 5G-CN-NAS capable UE ignores the old flag, a corresponding new flag would need to be introduced in order to be able to bar those UEs (e.g. “cellReservedForOperatorUse-5GC” or “cellBarred-5GC”).
[bookmark: _Toc490224368][bookmark: _Toc490224384]UEs capable only of EPC-NAS can be barred using the cellReservedForOperatorUse or cellBarred flag in SIB1 which the 5GC-NAS capable UEs ignore. To be able to bar the 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellReservedForOperatorUse-5GC” or “cellBarred-5GC”). 
Today, the LTE eNB broadcasts the information about the available PLMNs and common tracking area ID as part of the system information. Also, as referenced earlier pertaining to LS response from SA2 [2], 5G-CN would be homogenously supported in the same tracking area ID (TAI) The system information should be extended with new information about the available CNs per  PLMN. 
[bookmark: _Toc490060528][bookmark: _Toc490060866][bookmark: _Toc490061041][bookmark: _Toc490061074][bookmark: _Toc490061095][bookmark: _Toc490142292][bookmark: _Toc490224369][bookmark: _Toc490224385]In LTE, the system information should be extended to include information about the available CN per  PLMN.
[bookmark: _Toc490060451]After receiving the information about the CN in the SI, the UE is then able to decide which PLMN and CN to use for the attach procedure. The UEs that are capable only of EPC-NAS should always attach to EPC. On the other hand, the UEs capable of 5GC-NAS should always try to attach to 5GC (unless explicitly indicated otherwise by the network) [1]. As agreed in RAN2#98, the UEs should send the information about the selected CN at latest by MSG5, i.e., in the ‘RRCConnectionSetupComplete’ message together with the initial NAS message and the selected PLMN. Therefore, using the information in Msg5 the LTE eNB would be able to decide if the NAS message should be forwarded to EPC or 5GC.
[bookmark: _Toc490060529][bookmark: _Toc490060867][bookmark: _Toc490061042][bookmark: _Toc490061075][bookmark: _Toc490061096][bookmark: _Toc490142293][bookmark: _Toc490224370][bookmark: _Toc490224386]The UEs that are capable of 5GC-NAS should always try to attach to 5GC (unless explicitly indicated otherwise by the network).
[bookmark: _Toc490060452]There might be cases in which an UE that is capable of 5GC-NAS is not allowed to attach to 5GC, i.e., because the user subscription does not include 5GC services. The LTE eNB is not always able to know if an UE can access 5GC or not (e.g., because the LTE eNB does not possess any information about user subscription). Therefore, LTE eNB should allow the UE to try to access 5GC and, if the UE is not allowed to attach, the 5GC control plane will reply with an ‘ATTACH REJECT’. The UE should then try to attach to EPC.  
[bookmark: _Toc490060530][bookmark: _Toc490060868][bookmark: _Toc490061043][bookmark: _Toc490061076][bookmark: _Toc490061097][bookmark: _Toc490142294][bookmark: _Toc490224371][bookmark: _Toc490224387]The LTE eNB is not always able to know if an UE capable of 5GC-NAS is allowed to attach to 5GC. If the UE is not allowed, the 5GC control plane will reply with ‘ATTACH REJECT’ and the UE should then try to attach to EPC.   
Conclusion
In this contribution, we discussed how an LTE eNB that is connected to both EPC and 5GC should broadcast information about the core networks (CNs) to assist the UEs in performing CN selection. The following proposals have been made.   
Proposal 1	An LTE 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.
Proposal 2	In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be barred and should reselect to a different cell.
Proposal 3	UEs capable only of EPC-NAS can be barred using the cellReservedForOperatorUse or cellBarred flag in SIB1 which the 5GC-NAS capable UEs ignore. To be able to bar the 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellReservedForOperatorUse-5GC” or “cellBarred-5GC”).
Proposal 4	In LTE, the system information should be extended to include information about the available CN per  PLMN.
Proposal 5	The UEs that are capable of 5GC-NAS should always try to attach to 5GC (unless explicitly indicated otherwise by the network).
Proposal 6	The LTE eNB is not always able to know if an UE capable of 5GC-NAS is allowed to attach to 5GC. If the UE is not allowed, the 5GC control plane will reply with ‘ATTACH REJECT’ and the UE should then try to attach to EPC.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]23.501, System Architecture for 5G System, section 5.17.1
S2-175017, “Response LS on LTE connectivity to 5G-CN”, SA WG2 Meeting #122
[bookmark: _Ref490058833]TS 36.304, UE procedures in idle mode


	1/3	
