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Introduction
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Many candidate solutions with regards to the TNL address discovery for NR SN in NSA (Option 3 and 7) network has been proposed (e.g., [1], [2], and [3]). In this contribution, we would like to further discuss it by considering 5G network architecture and migration aspects.

Considerations on TNL address discovery for 5G network migration
NG-RAN may consist of NR gNBs and/or LTE eNBs. Especially, in NSA with Option 3 family architecture, LTE eNB as master node and NR gNB as a secondary node are interworked with EN-DC through X2 interface and LTE MN is connected to EPC through S1 interface. Note that the TNL address discovery for NR SN through CN is not feasible because there is no S1-C interface between MME and NR SN.

Candidate TNL address discovery solutions proposed in [1] are as follows:
1) Connection of eNB and gNB is configured by O&M
2) Some eNBs serve as proxy towards MME
3) gNB connected to MME for TNL address discovery purpose
4) Encrypted broadcasting of X2-C TNL address to UE
5) TNL address discovery through inter-CN-inter-system interface

Since operators have different deployment and migration path for 5G along with NSA and SA networks, we need to consider these for selecting a solution for the TNL address discovery.
For example, Figure 1 shows two possible 5G network migration scenarios from Option 3 (NSA-only) to Option 3/7 + Option 2 or Option 3 + Option 2 (NSA and SA mixed). In general, different types of commercial 5G UEs will co-exist and can be served by 5G network. That is, the support of NR-5GC UEs (single-mode), LTE and NR-EPC UEs (dual-mode), and LTE and NR-5GC UEs (dual-mode) is assumed. Note that LTE UEs that can connect to 5GC are excluded here.

In case network is migrated to the 5G network supporting both the Option 3/7 and Option 2 by adding Xn and NG interfaces from NSA Option 3 network, the TNL address discovery though 5GC becomes feasible by using X2/Xn setup procedure. Therefore, the TNL address discovery solution based on both X2 and Xn interfaces needs to be supported.
From operators’ perspective, although it is undesirable that Option 3 and Option 7 based on 5GC are co-operated due to operational and maintenance inefficiency, both the options shall be simultaneously supported to serve LTE and NR-EPC UEs as well as LTE and NR-5GC UEs. Therefore, the TNL address discovery solution should work in the NSA Option 3 as well as the mixed deployment cases for forward compatibility. 

Proposal 1: TNL address discovery solutions that can work in the NSA Option 3 as well as mixed deployment scenarios are highly desirable for seamless 5G network migration and forward compatibility.
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Figure 1: A 5G network migration from NSA to NSA+SA.

It is expected that many operators prefer the NSA Option 3 deployment at the initial phase or the mixed deployment with NSA Option 3/7 + SA Option 2 by introducing more NR gNBs and 5GC. Moreover, new inter-CN-inter-system interface, N26, is supposed to be specified between EPC and 5GC for interworking at core network level. However, it is optional for operators to deploy N26 interface or not [4]. 
Therefore, the solution of TNL address discovery through inter-CN-inter-system interface should be deprioritized. Note that there is still a possibility to support this solution in case that the N26 interface is used.

Proposal 2: The solution of TNL address discovery through inter-CN-inter-system interface should be deprioritized.

By considering aspects mentioned in the above, TNL address discovery solution for 5G network should be selected to minimize specification or implementation complexity (especially, impact of UE and CN) as well as deployment and migration aspects.

Proposal 3: TNL address discovery solution for 5G network should be selected and specified to minimize specification or implementation complexity as well as to support possible 5G deployment and migration aspects.

Proposals Summary
Having discussed above, it is proposed that RAN WG3 is kindly asked to reflect the followings onto the relevant specifications. 

· Proposal 1: TNL address discovery solutions that can work in the NSA Option 3 as well as mixed deployment scenarios are highly desirable for seamless 5G network migration and forward compatibility.
· Proposal 2: The solution of TNL address discovery through inter-CN-inter-system interface should be deprioritized.
· Proposal 3: TNL address discovery solution for 5G network should be selected and specified to minimize specification or implementation complexity as well as to support possible 5G deployment and migration aspects.
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