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1
Introduction
In RAN3#95 we have shown the TNL address retrieval mechanism from LTE cannot easily re-used for the X2 Setup for the EN-DC (options 3/3A/3x) due to the absence of a C-Plane interface between gNB and EPC [1]. Solutions that were already proposed for establishment of the Xw interface are also possible candidates for X2 establishment in that case. However, interworking with new radio implies more possibilities than interworking with WLAN [2]
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[3]. This paper discusses TNL address discovery supported by RAN to establishing missing X2 interfaces for EN-DC.
2
Discussion

The following solution were discussed in previous meeting getting the TNL address for a missing X2 interface (e.g. [1], [2], [3]):

1)  OAM e.g. supported by an Info-Service functionality
2) DNS

3) MME

4) gNB broadcasts information that can be used for TNL discovery

Besides solution 4) in this paper we also discuss the following two solutions:

5)  UE relays TNL discovery related information between eNB and gNB

6) eNBs can obtain TNL information from neighbour eNBs and even from the neighbour’s neighbour eNBs

The solutions 4), 5) and 6) are further discussed below. The following prerequisite must be fulfilled for these solutions: 
· Each gNB gets at configured by OAM with at least the TNL address of one eNB (“anchor eNB”), and the gNBs have to establish an initial X2 interface with the anchor eNB either on start-up or on a per-need basis which depends on the solution details as discussed below.
We think the RAN based solution shall be transparent to the MME. For example, modifications within the SON Information IE are still acceptable because this IE is transparently forwarded by the MME(s) and only the RAN nodes have to comprehend the content. However, modifications having impact on the MME’s logic of how to route the Configuration Transfer messages would not be transparent and should therefore be avoided. 
2.1
gNB broadcasts specific information supporting TNL discovery
In this solution gNBs provide support for TNL discovery by broadcasting additional information that can be used to get the gNB’s TNL information. However, the broadcasted information should not consist of the gNB’s TNL information, because this would require additional security measures making the solution cumbersome to handle. Also, looking into the details of the transferred SON Information IE that is used in LTE for TNL discovery reveals that quite a number of TNL addresses may be delivered depending on the operator’s preference of how to configure the transport layer (TS 36.413 clause 9.2.3.29 X2 TNL Configuration Info). It would not be reasonable to provide equivalent TNL information over the air. Instead the gNB may broadcast information that can be used by the serving eNB to find an anchor eNB that can provide the TNL information for that gNB, the Global eNB ID and TAC of the anchor eNB. 
This requires gNBs to be configured with the TNL address of an anchor eNB. The X2 setup will transfer the TNL information and NR-CI of the gNB to the anchor eNB, and conversely the gNB will learn the Global eNB ID and TAC of the anchor eNB. 
The serving eNB uses the anchor eNB related information to perform a S1 based TNL discover procedure (eNB/MME Configuration Transfer) towards the anchor eNB, and the query is enhanced to also include the NR-CI or gNB-ID of the gNB. The anchor eNB provides in return X2 TNL information of the corresponding gNB. 
Because information related to the anchor eNB needs to be available over the air only for TNL discovery, which is a functionality that is needed only once per life time of the interface and which is not really time critical, it might even be provided using On Demand SI. Also, the amount of information that needs to be broadcasted can be reduced or even eliminated, e.g. if the gNB ID is allocated in such way that it is possible to derive the anchor eNB ID from it. However, the latter option would come at the cost of reduced allocation flexibility for the gNB ID. 
2.2
Using the UE as a relay between eNB and gNB
This alternative works without additional broadcast information. Instead more support from UE is utilized. An eNB A orders one of its served UEs to shortly connect to the gNB to request it to setup an X2 interface. The gNB contacts an already connected (anchor) eNB to perform a S1 based TNL discovery procedure with the eNB A and to return the TNL information to the gNB. The gNB then sends the X2 Setup request to the eNB A. 

The solution requires that the gNB has setup a first X2 interface towards an eNB, e.g. based on OAM configured TNL information. 
2.3
Using neighbour eNBs and the neighbour eNB’s neighbours
This solution requires that information about NR neighbours of E-UTRAN cells are included in X2 Setup / eNB Configuration Update procedure, and there is also some geographical constraint on the choice of anchor eNBs.  When a new gNB is identified in UE measurement reports (will require NR-CI), the serving eNB A looks up in its Neighbour Relation Table (NRT) the neighbour eNB B that has provided NR neighbour information with the same Global gNB ID. 
The eNB A may then request X2 TNL information of the gNB from eNB B, based on S1-based TNL discovery procedure. Or alternatively X2 Setup / eNB Configuration Update procedures are enhanced with X2 TNL information. 

3
Conclusions
In this paper, we have discussed further possible RAN supported TNL address discovery mechanisms. Comparing these solutions, the broadcast based solution 4) (as discussed in section 2.1.1) and solution 6) seem to be a good choice for a RAN supported TNL discovery mechanism. Solution 5) has too much impact on the UE. Therefore, we propose:
Proposal:
RAN 3 to discuss the RAN supported solutions and decide if the broadcast based (4, section 2.1) or the neighbour information based (6, section 2.3) anchor eNB solution can be selected for RAN supported TNL discovery.
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