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1
Introduction

This paper repeats presenting the approach submitted in R3-185914ff for already several times to RAN3, denoted as option#1, see [1]-[4], where the association between the en-gNB ID and a connected eNB is provided by the MME

An alternative, denoted as option#2, an allegedly compromised solution, has been submitted to RAN3#101bis in [5]-[8], where the association between the en-gNB ID and a connected eNB is provided by UE ANR reporting the new NR cell and a “connected” E-UTRA cell.

A way forward paper in R3-186141 [9] was noted at RAN3#101bis.

2
Discussion

2.1
Option 1: Association between en-gNB ID and a connected eNB is provided by the MME
2.1.1
General approach
The figure below tries to depict the approach deduced from the working assumptions:
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Figure 1: Overall approach for X2 TNL address discovery for option 3

S1-MME/X2-C Setup based on pre-configuration

a)
An en-gNB is assumed to be configured with at least one X2-C TNL address of an eNB with which it is supposed to interact in terms of EN-DC. One can assume that many deployment scenarios would foresee co-location of those nodes.

c)
Following WAs #1 and #3, eNB1 to which en-gNB1 has established X2-C connectivity announces this fact to the MME(s) it is connected to.
d)
So, the starting point of the X2 TNL address discovery for option 3 is based on a routing entry in the MME's lookup table that is able to redirect TNL address requests to an eNB the en-gNB is connected to.

Option 3 TNL address discovery
1.
A UE served by eNB2 detects an NR cell yet unknown to eNB2 and performs CGI reporting.
2.
eNB2 deduces the ID of the serving en-gNB1 from the reported NR cell ID.
3.
eNB2 starts TNL address discovery by indicating "X2 TNL Configuration Info" in the SON Information Request IE and provides routing information (i.e. the source eNB2 ID and the target en-gNB1 ID). The approach depicted in Figure 1 suggests reusing existing S1AP procedures.
4.
Along WAs #1 and #2, the MME consults its routing table to direct the request to eNB1.
5.
The request is forwarded to eNB1, MME Configuration Transfer is suggested to contain source eNB2 and target en-gNB1 as routing info.

6.
An implementation choice may foresee to provide X2-C TNL address information w/o consulting the en-gNB, if such information is available at eNB1. If the en-gNB1 is consulted, eNB1 requests X2-C TNL address information from en-gNB1 by indicating the requesting eNB2's ID.

7./8.
X2 TNL address information is provided to eNB2.
9.
X2 is setup between en-gNB1 and eNB2.

10./11. As an implementation choice, e.g. gain resilience against S1/X2 connectivity outages, eNB2 may update the look-up table at the MME by initiating the eNB Configuration Update procedure. The MME would then have the choice to provide a further request for X2-C TNL address to either eNB1 or eNB2.

2.1.2
Conformance of the approach shown in section 2.1. with the agreements
It should be obvious, that the approach outlined in above is conformant with all 3 agreements:
Ad 1) The approach enables routing of TNL address requests at MME for TNL address discovery, as it does for X2 TNL address discovery since Release 8.
Ad 2) A protocol function of S1 equivalent to current functionality (e.g. S1 TNL config transfer procedure to start TNL address discovery) is used.
Ad 3) The Routing function of TNL address requests resides in the MME.

The approach outlined in the agreed working assumptions was deliberately chosen in contrast to the alternative X2-GW based approach, which does not fulfil the working assumptions, as it is based on moving the routing function from the MME to the X2-GW.

The working assumption was also taken under the impression of operator input which highlighted unnecessary OAM burden in introducing redundant function in a new logical node. Such OAM burden would exist irrespective of the physical implementation of such X2-GW.
Last meeting it was also highlighted that the MME based approach would use traffic (S1-MME) interface instances, whereas with the X2-GW additional X2-C interface instances would need to be established.

All in all, we do not see any obstacles in following the outlined approach.

2.1.3
Inter-MME en-gNB address discovery
Inter-MME routing is based on the target node’s supported TAIs, i.e. the source/initiating MME may use TAIs an E-UTRAN connected to another MME pool, to route e.g. HO messages towards a proper MME.

The same holds for the configuration transfer procedures, that is supported since Rel-8.

Therefore, routing configuration transfer procedures for Option 3 en-gNB TNL Address Discovery purposes needs as input parameter an (EPS) TAI associated with the candidate en-gNB. However, there is no system broadcast of an (EPS) TAI. The only possibility to gain information of a TAI would be to try to gain TAI information of E-UTRA cells with overlapping coverage. Such approach may not always work and is up to the initiating eNB’s implementation. Consequently, the “selected TAI” information of the candidate en-gNB may not always be present and is defined as optional parameter.
2.1.4
Specification work description of the overall concept
Stage 2 specification within 36.300 foresees to 

-
add separate text for the TNL association setup and application layer initialisation, applicable between an eNB and an en-gNB.

-
add separate text for the X2 TNL address discovery, along the general concept described 2.1.1
Stage 3 specification within 36.413 foresees to 

-
add “connected en-gNB” information into S1 Setup and eNB Configuration Update procedures.

-
create a new EN-DC Configuration Transfer IE with source/target eNB/en-gNB identifiers.

Stage 3 specification within 36.423 foresees to 

-
introduce a new elementary procedure for provision of X2 TNL address information

The fact that “selected TAI” information of the candidate en-gNB is not always available is reflected in draft CR for 36.300 and the CR for 36.413.
The eNB Configuration Update procedure also foresees to enable “removal” of “connected en-gNB” information, to reflect possible X2 removal cases at respective eNBs.

2.2
Option 2: Association between the en-gNB ID and a connected eNB is provided by UE ANR reporting the new NR cell and a “connected” E-UTRA cell.
2.2.1
General approach
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Figure 1 en-gNB X2 TNL address discovery with parent eNB (from [5])
This solution foresees that in addition to ANR reporting of the NR cell, the UE also reports E-UTRA cells in the coverage area of the new NR cell, so as compared to option 1, there are 3 coverage conditions to be fulfilled to let this option work: the serving E-UTRA cell, the (detected) NR cell and the connected E-UTRA cell have to have overlapping coverage. 

2.2.2
Conformance of the approach shown in section 2.1. with the agreements
It should be obvious, that the approach outlined in above is conformant with all 3 working assumptions:

Ad 1) The approach enables routing of TNL address requests at MME for TNL address discovery, as it does for X2 TNL address discovery since Release 8.
Ad 2) A protocol function of S1 equivalent to current functionality (e.g. S1 TNL config transfer procedure to start TNL address discovery) is used.
Ad 3) The Routing function of TNL address requests resides in the MME.

2.2.3
Inter-MME en-gNB address discovery
Inter-MME routing should work the same as for option 1.
2.2.4
Specification work description of the overall concept
Specification work for 36.300 and 36.423 would look like similar as for option 1
Specification work for 36.413 would have 
-
no impact on the S1 Setup and eNB Configuration Update procedures.

-
include in the existing SON Information IE en-gNB ID related information to indicate to the ”connected” eNB that X2 TNL address information is requested.
2.3
Comparing Option 1 and Option 2
Dependency on cell topologies / network deployment

We do not state that option 2 in certain deployment and topologies scenarios would not work, this is probably the case, but we would like to emphasize that a cell topology - necessary for option 2 to work - is not given in all cases. Therefore, this approach does not represent the most general one, and not at all a deterministic one. 
This may lead to either cells being unusable, as no X2 connection can be established due to missing coverage of the “connected cell”, or, if one would like to ensure option 2 to work in all scenarios, unnecessary cell planning effort.
Dependency on eNBs serving cells with overlapping coverage to the NR cell
Option 1 could very well foresee to select any eNB in the network as the “connected eNB” - typically any eNB in a certain Tracking Area configured to be applicable for the en-gNB - to provide the “first contact point” to the system. After the en-gNB would have gained sufficient X2 connectivity to eNBs with which it actually performs EN-DC, the X2 link to the “initially connected eNB” would be removed. Such approach is especially important for en-gNB deployments which are not relying on gNB/eNB co-location, as it relieves the operator from a per en-gNB O&M configuration burden.
Such approach would be not possible with option 2.

3
Conclusion
We have discussed in section 2.1 option 1, the approach we have submitted for a couple of meetings already.

Option 2, submitted to RAN3#101bis was presented as well in section 2.2

Section 2.3 outlines 2 major drawbacks of option 2, therefore we propose to agree on option 1.
We propose:
Proposal 1:
It is proposed to agree on the stage 2 text provided in a CR for TS 36.300 in R3-186873.

Proposal 2:
It is proposed to agree on the stage 3 text provided in a formal CR against TS 36.413 in R3-186782.

Proposal 3:
It is proposed to agree on the stage 3 text provided in a formal CR against TS 36.423 in R3-186783.
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