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1
Introduction

TNL Address discovery is one open topic, see section 10.1.2.8 in TR 38.801 [1]. This document lists some possible alternatives and proposes a way forward.
2
Discussion

The Automatic Neighbour Relation (ANR) function, see chapter 22.3 of TS 36.300 [2], was introduced in the first LTE Release.

Option 3 is realised based on EPS, where the E-UTRAN consists of a master node providing E-UTRA and a secondary node providing NR access.
The following aspects are considered in this paper:

1)
ANR, together with (X2) TNL address discovery and dynamic configuration of the X2 interface, as specified in TS 36.300 [2,] require that the involved E-UTRAN nodes have announced their presence to the MME by means of the dynamic S1-MME interface configuration. However, option 3, as depicted in TR 38.801 [1] does not foresee any S1-MME interface between the E-UTRAN node providing NR access and the MME.
2)
ANR for Option 3 does also require the ability of the master node (the one providing E-UTRA) to configure and receive UE reports about available NR resources (cells) in order to acquire NR neighbour relation information.

3)
In order to allow inter-NR-node mobility (while keeping the master role within the same E-UTRA node), it could be envisaged to look at the inter-NR-node neighbour relations as well.

4)
In order to allow basic inter-NR-node information of load and resource status, signalling means would need to be foreseen also for option 3.
2.1
Option 3 as depicted in TR 38.801 [1] does not foresee an C-plane connectivity for the NR node towards the MME

There are several possibilities to treat this aspect:

1)
Connectivity between the E-UTRA and NR nodes is performed via O&M.

The LTE eNB, neighbouring the eNB providing NR access, with which an Xx/X2 interface needs to be setup, may serve UEs that are able to read system information of such gNB cells. The serving node may request the UEs to report cell information for the neighbor NR eNB. The serving LTE eNB may contact a local database to map the reported cell ID to an TNL address.

It can be noted, that such such option would fall behind Rel-8 functionality.
2)
Some E-UTRA nodes serve as proxy towards the MME (or as MME proxies)
I.e. E-UTRA and NR nodes would either need to be configured to connect to such proxy node. The proxy node then either relays the setup of the NR nodes towards the MME to enable TNL address exchange via the EPC, or it serves a TNL address exchange point on its own. 
This option doesn’t seem to support scalability, as such proxy nodes would probably need to connect to a large amount of corresponding nodes.
3)
The NR node is allowed to connect to the MME for TNL address discovery reasons only
I.e. an S1-MME instance is established by means of S1 Setup, and the eNB/MME Configuration Transfer procedures are allowed to be signalled via such S1-MME instances. I.e., the MME would serve, as for E-UTRA nodes since Rel-8, as the node via which TNL address discovery signalling is performed, holding E-UTRAN node-level S1-MME contexts.
In this approach the respective S1-MME protocol function is either added on top of the existing S1 Setup procedure or defined as a new function but similar to the existing S1 Setup procedure. Such a S1 Setup protocol function setup the S1-MME interface between the gNB and the MME is expected to also be very similar to the setup procedure between a 5G RAN node and the 5G CN (the AMF). 

Such S1 Setup procedure between the gNB and the MME will have to take into account that the Node identifier of the eNB providing NR access is different from the LTE eNB node identifier, the former one derived from an NR cell identifier, the latter one from an E-UTRA cell identifier. Alternatively, if and no new NR node specific addressing space is introduced, the legacy eNB addressing space is used. The drawback of such approach is that it consumes the RAN node addressing space, i.e. it is limited by the existing 4G deployments.

Once the S1-MME interface has been setup and the LTE eNB is able to retrieve the Xx/X2-C TNL address from the gNB, the Xx/X2-C interface instance can be setup by the LTE eNB. The respective Xx/X2-C Setup signaling between the LTE eNB and gNB will contain NR cell information from the gNB and E-UTRA cell information from the LTE eNB.

Retrieval of the Xx/X2-C TNL address may be performed via the SON configuration Transfer procedures already existing in LTE.
4)
(encrypted) broadcast of the Xx/X2-C TNL address

This option foresees that the NR eNB broadcasts its Xx/X2-C TNL address over the air, encrypted with encryption keys only known to selected RAN nodes in the neighbourhood. This information is reported to the LTE eNB, the LTE eNB then establishes the Xx/X2-C interface instance. 

This option requires new broadcast content and new UE functions on top of management and configuration effort.
5)
TNL address discovery via the inter-CN-inter-system interface

This option foresees signalling between the (EPC connected) LTE eNB and the NR node via NG-C, the inter-system CN interface and S1-MME.
Assuming inter-system mobility between EPS and 5G system is possible, one can assume the ability of the overall system to route such a request based on RAN node identifiers, probably aided by CN area (tracking are) identifiers. 
This approach is expanding a bit the concept of option 3 (where in theory the gNB has no connection to the 5G CN) to migration scenarios where option 3 is still deployed, but where there is already the possibility of connecting to an AMF or equivalent node (not offering the full functionality of a 5G CN for example), and then the gNB may be able to execute TNL address discovery via such an interface, but not other functionality.
This approach assumes that availability of a fully-fledged 5G eco system at the introduction of option 3.
2.2
E-UTRA node should be able to receive UE reports for NR neighbours

Such UE and E-UTRA node abilities are assumed, but current RAN2 status needs to be double checked.
2.3
Inter-NR-node neighbour relations

In order to support NR-node-change scenarios (while keeping the master role within the same E-UTRA node), it would be advantageous if inter-NR-node neighbour relations could be established in some way:
Note, that such approach requires the ability of the RAN to deduce secondary cell group neighbours, either controlled by the master node or the secondary node (double check with RAN2).

1)
Either, the master E-UTRA node serves as relay (requires X2AP updates and involvement of the E-UTRA node)
2)
or an Xn instance is established (which requires Xn support for option 3 but avoids unnecessary signalling enhancements of X2AP)

3)
or Xn signalling is relayed (transparently) via the connected E-UTRA nodes (could be more than one E-UTRA node)
2.3
Further Inter-NR-node signalling
In order to support basic load and resource status to be exchanged between NR-nodes, respective inter-NR-node signalling needs to be defined also for option 3. Details of the signalling content would need to be looked at, however, in this paper, discussion of this aspect focusses on connectivity principles. Like for the inter-NR-node neighbour relation aspect, 3 possibilities can be envisaged: 1) updating X2AP, 2) relying on the existence of an Xn interface, 3) relaying Xn signalling transparently via a connected E-UTRA node.
3
Conclusion
This paper has discussed the open topic on TNL Address discovery for option 3 and the necessity of inter-NR node communication. We propose the following:

Proposal 1 It is proposed to discuss the various possibilities of supporting TNL address discovery for option 3 as outlined in the paper. The selected option should contain as much protocol functions re-useable in the NG RAN as possible.
Proposal 2 It is proposed to discuss the necessity of supporting direct inter-RAN node communication. In case the necessity is given, signalling schemes have to be developed. We would prefer an approach that uses schemes, re-useable on the Xn interface.
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