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Introduction 

At RAN2 NR Adhoc 201706 the following agreement was made with regards to ANR framework extension.
 LTE inter-RAT ANR framework is extended to cover NR (target to complete this at end of Rel-15, not December 2017)
Naturally, with the discussion on LTE connectivity to 5GC, we start to think about the ANR functionality for eLTE. In this contribution we discuss the application and enhancement of ANR functionality for eLTE.
Discussions
As described in [1], the UE tasks to support ANR functionality in LTE can be summarized in two actions:
Detect and measure neighbour cells and report them to the network (also those which are unknown to the serving cell),
Read neighbouring cell’s ECGI (or other identifier broadcast by the cell) and report it to the network.
The following figure from [1] illustrates the ANR feature for intra-LTE case.
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Figure 1: Intra-LTE Automatic Neighbour Relation Function
At RAN2#99, we had the following agreements for LTE connectivity to 5GC:
An LTE ng-eNB can belong to multiple PLMNs and for each PLMN, it can be connected to: (1) EPC only, (2) both EPC and 5GC or (3) 5GC only.
In eLTE, no matter what kind of core network the eNB is connected to, UEs are still under LTE coverage.
Current ANR framework can be applied to intra-frequency and inter-frequency reporting for LTE. It can also apply for inter-RAT (UMTS) and WLAN, which was introduced by LWA feature. As agreed at RAN2 NR Adhoc 201706, LTE ANR framework is also extended to cover NR. When eLTE is deployed, it makes sense to use UEs under LTE coverage to find the relevant neighbouring relations between LTE and eLTE cells. The eLTE cells can support (1) EPC only, (2) both EPC and 5GC or (3)5GC only.
Proposal 1: LTE ANR framework is also applied for LTE connectivity to 5GC.
In LTE, by instructing UE to measure neighbour cells and report the ECGI, the eNB can use the PCI and ECGI to set up a new X2 interface towards this eNB.
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Figure 2. An example of applying ANR for eLTE
For example, as shown in Figure 2, the eNB (connected to EPC only) serving cell A has an ANR function. While the neighbouring cell B is a eLTE cell supporting 5GC only. After instructing UE to measure and report ECGI of neighbouring cell B, the eNB may try to set up new X2/Xx interface towards the neighbouring eNB (connected to 5GC only). It is obvious that the setup of X2 interface will fail as we do not support X2 interface between eNB (connected to EPC only) and eLTE eNB (connected to 5GC only). Such attempt and failure can lead to waste of time and resources.
The situation will get worse if the current ng-eNB is connected to both EPC and 5GC. After knowing the PCI and ECGI of neighbouring cells, the ng-eNB will try to set up all kinds of Xn/X2/Xx interface and suffer from frequent failure.
To avoid such failures and reduce waste of time and resources, we suggest to enhance the ANR functionality to support CN type report.
By adding the CN type in the Neighbouring Relation Table (NRT), the serving eNB/ng-eNB can be aware of the CN type supported by neighbouring cells and then try to set up appropriate Xn/X2/Xx interface towards the neighbouring eNB. For the example in Figure 2, the eNB will only try to set up Xx（i.e. EN-DC X2 ) interface after knowing the ECGI and supported CN type of cell B.
Thus, we have the following proposal:
Proposal 2: The ANR functionality should be enhanced to support CN type report.
Conclusion

This contribution discusses the application and enhancements of ANR functionality for eLTE. We have the following proposals:
Proposal 1: LTE ANR framework is also applied for LTE connectivity to 5GC.
Proposal 2: The ANR functionality should be enhanced to support CN type report.
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