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1
Introduction
This paper discusses TNL address discovery to support automatic establishment of the Xx interfaces for the tight interworking options 3/3a/3x, and proposes to evaluate possible solutions during the work item phase. 
2
Discussion
One of the important 4G features that was already considered in the initial LTE Rel-8 was the Automatic Neighbour Relation Function (ANR) [1] which involved the UE in building the eNBs neighbour relations. Later this was complemented with the “TNL address discovery of candidate eNB via S1 interface” [2] allowing for automatic interface setup to newly detected neighbour eNBs. The 4G TNL address discovery uses existing S1-MME messages eNB/MME CONFIGURATION TRANSFER to retrieve the TNL information needed for SCTP initialization followed by sending X2 SETUP REQUEST to that node. The combination of ANR and the TNL discovery function provides for automatic X2 interface setup via core network while at the same time minimizing the impact on the core network because the MME does not interpret the transferred RAN configuration information.
However, one of the architectural characteristics of deployment options 3/3a and 3x [3] is that the gNB has no control plane connectivity with EPC (see dashed lines) and therefore the S1-MME based messages cannot be used for the TNL address discovery at gNB side. 
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Figure 10.1.2.2-2: C-Plane connectivity for Option 3/3a             Figure 10.1.2.4-1: Option 3x

As can be seen from the architecture figure below the same obstacle exists for the establishment of the Xw interface between eNB and the Wireless Termination (WT) when the LTE/WLAN aggregation (LWA) feature shall be deployed [4]. 
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Figure 22A.1.1-1: Non-collocated LWA Overall Architecture
Possible solutions for the TNL address discovery were to use a local Info Service, e.g. provided by the OAM [5] or using a DNS [6], both enabled to provide TNL address information to the eNB when the eNB gets aware of a missing Xw interface. As these proposed solutions are out of scope of RAN3 these were not further pursued by RAN standardization, i.e. “How the eNB gets the remote IP end point(s) and its own IP address are outside the scope of this specification.” [4].
The LWA solutions are also candidate solutions for the Xx (i.e. X2) interface establishment issue of the tight interworking options 3/3a/3x. There may be also other solutions for this problem. Therefore, we propose to consider possible TNL address discovery solutions for Xx interface establishment for the deployment options 3/3a/3x during the normative work.
Proposal 1:
Possible TNL address discovery solutions for Xx interface establishment for the deployment options 3/3a/3x shall be considered and concluded during the normative work.
Proposal 2:
It is proposed to agree on the TP provided for TR 38.801 in [7].

3
Conclusions
In this paper, we have shown the TNL address discovery mechanism based on S1-MME cannot be used for deployment options 3/3a/3x. We presented solutions that were proposed to solve the same problem for LWA. However, further solutions might be possible for the 4G/5G tight interworking option. We propose:
Proposal 1:
Possible TNL address discovery solutions for Xx interface establishment for the deployment options 3/3a/3x shall be considered and concluded during the normative work.
Proposal 2:
It is proposed to agree on the TP provided for TR 38.801 in [7].
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