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1
Introduction

The current status of discussions is captured in [1], which was noted at RAN3#102 and within chairman’s minutes, where the following agreements are stated as:
A1) Specification needs to enable routing of TNL address requests at MME for TNL address discovery of Opt 3 in Rel-15

A2) We use a protocol fn of S1 equivalent to current functionality (e.g. S1 TNL config transfer procedure to start TNL address discovery)

A3) Routing function of TNL address requests resides in the MME; further details are FFS

A4) We continue to work on ANR, exploring the possibility to merge opt1 and opt2 (if technically feasible)

2
Discussion

2.1
Deducing requirements
First, it would be good to re-call why ANR and X2 TNL address discovery was introduced in the first place in Rel-8. There was consensus that manual configuration of neighbour relations and manual configuration of interfaces needs to be replaced by a scheme that allows to minimise OAM effort and by that also to avoid mis-configuration. Therefore, a basic requirement should be that the chosen solution shall not require manual configuration at any step.
Requirement 1:
The chosen solution shall minimise manual configuration effort as far as possible.

Further, as can be seen in the agreements (the “green” text quoted in the introduction section) already made some meetings ago, the basic design of the final solution can be summarised in the following requirements:
Requirement 2:
The MME contains the functions for routing TNL address requests between requesting eNBs and candidate en-gNBs. 
We have also seen in the past that there are some topologies, some deployment situations, which make it impossible for certain approaches to work, especially if approaches require that not only the detected cell and the current serving cell. Independence of topologies is the strong advantage of ANR, because it reduces network planning effort. If such is required, the main advantage of ANR is spoiled.
Requirement 3:
The resulting solutions shall not introduce unnecessary planning effort regarding network topologies, as this would spoil the main advantage of ANR, only regarding nodes serving the detected cell and the current serving cell.
2.2
On manual Configuration effort
The basic question to answer is how to provide a newly introduced en-gNB with a “point of attachment” in the network.
For eNBs in Rel-8, it was assumed, that each eNB can be provided with the S1-MME TNL address of the MMEs it has to connect with. Automatisms enable the eNB to discover when new MMEs are introduced into the system it would have connect to. The nice thing with such approach is, that there is one common “point of attachment” for a multitude of eNBs, which minimises the effort to notify the relevant eNBs, as such “point of attachment” can be linked e.g. to the TAIs eNBs are broadcasting in their serving cell.

For EN-DC, en-gNBs do not have any S1-MME connection, but it can be very well thought of a similar approach than for eNBs, i.e. to associate the “point of attachment” on other configuration items of the en-gNB, e.g. the configured (4G) TAI. This would result in en-gNBs first contacting one or several eNBs, which then enables the routing mechanism in the MME to be “feeded” with en-gNB information.
So, if configuration/discovery of a “point of attachment” can be based on another configuration item, like a TAI, and such “point of attachment” is common for N eNBs, the effort can be reduced at least down to 1/N, if not automatic discovery of this parameter is possible, which further reduces the effort.

Looking at the two options summarised in [1],

-
Option 1 follows exactly such an approach approach

-
Option 2, as per [2], would require configuration of a “parent eNB” for each and every individual en-gNB, which should be really avoided as per requirement#1.

Observation 1:
Option 2 requires individual configuration per en-gNB with a parent eNB, which is equivalent to “manual configuration”. Such is not necessary in Option 1.

2.3
On the network node providing routing functionality

Based on Requirement 2, which stems from the agreements made already, one can easily see, that option 2, which is based on routing functions in a parent eNB does not follow those agreements. We do not see a good reason to step back from agreements already made.

Observation 2:
Option 2, which places the routing function in a “parent” eNB does not follow already made agreements.

2.4
On topology requirements

Option 2 requires the en-gNB to be in the coverage area of the parent eNB, i.e. a third necessary requirement is introduced for the scheme to work, which contradicts and spoils the basic advantages of ANR/TNL address discovery, to only regard the detected cell and the UE’s current serving cell. If a certain kind of pre-knowledge of network/cell topologies is absolutely necessary to enable an “automatic” scheme, this should provide already some warning. Any such approach should not be accepted.

Observation 3:
Option 2 places unnecessary requirements to TNL address discovery, which should be avoided.
3
Conclusion and Proposals
We have discussed basic requirements, deduced from common sense findings and already made agreements and have observed that option 2, which foresees to place the routing function into a parent eNB, would require individual configuration of each and every en-gNB, which is against already made agreements, and requires pre-knowledge of network/cell topologies. Such approach is also against basic design criteria for ASN and TNL address discovery, which require a high degree of automatism.
It is therefore proposed to finally agree on option 1, represented in CRs in [3]-[5].
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