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1. Introduction
Last meeting 2 options where discussed for EN-DC TNL discovery: option 2 [2] which relies on legacy Reuse of the SON Configuration Transfer and option 1 [1] which introduces a new EN-DC SON Configuration Transfer. 

With regards to these two proposals, it was kindly proposed by the proponents of the option 2 to proceed by option 1 as baseline and try a merger of the 2 solutions. 

Additionally, a related discussion raised the Inter-System case [3].

This document provides some background on why a merger is desirable and discusses how to go about doing such a merge.
2. Why merge the two solutions?
The two solutions being considered for pure option 3 deployments are:

· A solution based on enabling the MME to be aware of 5G IDs; the MME routes SON Configuration messages on that basis (option 1)
· A solution based on re-using the legacy (4G) routing procedure in the MME (option 2)
In addition

· Both solutions require X2 signalling to handle the non-collocated case.

· Both solutions require at least one eNB to be configured as a proxy.

· Some signalling change is anyway inevitable at the MME, but the second solution does not require an MME functional change.

In practice, the main differentiating aspect is whether the MME needs to build a routing database that makes use of 5G IDs.  Other differentiating aspects are:

· whether ANR can happen at MME boundaries, as in our understanding only the legacy-like solution can do this
· whether the routing to the proxy is deterministic – the legacy-like solution cannot guarantee a response, so the eNB may need to trigger multiple requests (however it is likely that this can be mitigated by various means)
Taking the above into account, it is clear that both solutions have strengths and weaknesses, so the question is whether the additional functional change in the MME should be mandatory for option 3 with ANR. We should bear in mind that most, if not all, other solutions proposed fulfilled this objective (no MME impact), and this was a very clear component of the initial assumptions. On the other hand, some operators may anyway wish to upgrade MMEs for other reasons, in which case it may be attractive to go with 5G-based routing.
In conclusion, it seems reasonable to allow operators to deploy ANR in option 3 either with or without 5G-based routing at the MME.

3. High level description of merged solution 

The merged solution aims to cover all above scenarios (MME with/without look-up table, ANR across MMEs), and be compatible with application in the inter-system scenario.

The merged solution comprises of the following high-level steps:

· Step 0: the en-gNB setup a first link to the eNB.
· Step 1: the eNB registers to MME with en-gNBs connecting to it (e.g. via configuration update) 

· Step 2: The initiating eNB triggers SON configuration transfer procedure towards MME for en-gNB X2 TNL address discovery by using the en-gNB ID as the target Node ID. 
· The initiating eNB also adds a legacy target eNB ID, this could be based on UE measurements, and allows the MME to request the information to an eNB if it does not find the en-gNB in the mapping table (or does not have a table)
· Message may include optional 4G TAC, 5G TAC, details in stage 3 proposals.
· Step 3: For an MME receiving the discovery request, the MME may

· Case 1: if 5G TAC is included, forward the discovery message to AMF hosting the 5GC. (Inter-system case).
· Case 2: if mapping table is supported, lookup the mapping table to identify the connecting eNB by using the target en-gNB ID (Option 1).
If 4G TAC is included and the target en-gNB is not known, may route the message to another MME.
· Case 3: else if connecting eNB ID is provided and mapping table is NOT supported, forward the discovery request message to the connecting eNB. (Option 2)
-
Step 4: For the connecting eNB, transfer the enquiry message to the en-gNB. (Same for option 1 and 2).
The detailed message flows are illustrated in Figure 1 below.
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Figure 1: high level message flows of merged solution
4. Discussion on Stage 3 design of merged solution

Some elements of the merged solution are fairly obvious and require only defining stage 3 details. These include:

1) X2 impacts: EN-DC Configuration Transfer (steps 5a/5b)

2) S1 impacts: eNB Configuration Update including 5G IDs

It should also be noted that the exchanged information is the same (TNL addresses), and at most semantics may be needed to extend the applicability to EN-DC.

Therefore, the main topic to discuss further is how to enable the possibility of routing using 5G look-up table or via legacy means (or inter-system). Until now, the MME needs to look into the SON Configuration Transfer IE (received as part of either the eNB CONFIGURATION TRANSFER or MME CONFIGURATION TRANSFER messages) to identify the target eNB and perform routing.
There are two main ways to merge the routing information:

Option A: Reuse of the SON Configuration Transfer IE

In this option we add an optional choice of gNB target/source information to the SON Configuration Transfer IE. An MME that has a 5G lookup table can directly use this to identify a target (in this case the legacy target eNB is ignored), and of course uses the target eNB in the reverse direction (when a source gNB is provided by the RAN). An MME that does not have a 5G lookup table ignores these IEs when routing (but still includes them in the IE that is passed to the target eNB, as part of the overall container).
Option B: Introduction of EN-DC SON Configuration Transfer IE

In this option the EN-DC SON Configuration Transfer IE carries similar routing information to above e.g. target would include a gNB ID and optionally an eNB ID in the “eNB ( gNB” direction.

Comparison: although both options are quite similar, option A has the advantage that a legacy MME only needs to pass on a legacy IE (which has some additional elements that the MME does not need to use), while the routing function is not impacted; while option B requires the legacy MME to understand a new IE in order to perform routing. 
Also, an MME that has a 5G lookup table may infer the need for inter-MME signalling if the target gNB ID is not known, but the 4G target (included in legacy option A signalling) has a TA owned by another MME. In other words, it is useful in both scenarios for the initiating eNB to include a detected eNB in the neighbourhood of the detected EN-DC cell. This possibility also highlights another advantage of option A, i.e. that it does not impact the S10 interface (TS 29.274).

Taking the above into account, option A is recommended.

5. Conclusions

It is proposed to merge the solutions for ANR along the lines of section 3 and 4 of this document. The impacts on S1AP are:
1) Providing 5G IDs to the MME at S1 Setup and Configuration Update

2) Add a choice of target/source gNB ID as further optional IE in the SON Configuration Transfer IE

3) Add X2 signalling for exchange between proxy eNB and the gNB consistent with above (using SON Configuration Transfer IE)

CRs for the above are provided in [4,5, 6, 7].
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