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1	Introduction
RAN#75 has approved the work item description [1], which includes the following SON functions as part of the objectives: 
	-	Support of Self-Organising Network (SON) functions, including [RAN3, RAN2]:
-	Automatic Neighboring Relation (ANR);
-	NG/Xx/Xn setup;



This paper discusses the scope of the work on ANR for New Radio in Rel-15 step 1 and step 2.  
2	Legacy ANR Functionality
Automatic Neighbour Relation (ANR) functionality as described in TS 36.300 [1] relieves the operator from the burden of manually managing neighbour relations by managing the conceptual Neighbour Relation Table (NRT). ANR relies on UE measurements to discover new cells in the neighborhood and to establish neighbor relations for mobility purposes. The eNB controlling the serving cell for an UE can configure the UE to measure and report the neighbouring cells. The UE measurement reports contain PCI (for intra-LTE scenario) as the neighbour cell identifier. Once a new PCI is detected by the serving eNB, it can ask the UE to report further information like ECGI, TAC and PLMN IDs for the newly detected cell. After the UE has reported all these IDs, the serving eNB can add a neighbour relation entry in its NRT. In this process also OAM is involved e.g. by providing attributes for the neighbour relations (No Remove, No HO, No X2).
Furthermore, the eNB may use UE measurements to identify neighbour relations that have become obsolete due to e.g. network densification. When a neighbour relation is added to or removed from the NRT, the eNB can inform neighbour eNBs about the update using e.g. the eNB Configuration Update procedure.
The ANR function may also trigger, if needed, establishment of a new X2 interface to a neighbour eNB. The X2 Setup procedure is used for this purpose, which also transfers neighbour relation information known at the point of time of X2 setup. Similarly, e.g. when the radio access network is densified or otherwise modified, obsolete X2 interfaces may be removed using the X2 Removal procedure. 
The RAN3 scope of legacy ANR is mainly linked to the signalling procedures that enable exchange of neighbour relation information on X2. The scope also includes OAM requirements for neighbour relations (attributes) and the NRT.
3	Scope of work on ANR for New Radio system
According to the WID [1], 3GPP RAN working groups are to specify features that enable the new NR system to work successfully in commercial deployments. More specifically, still according to the WID, the work will need to address the following deployment scenarios:
This work item is aimed at supporting the following connectivity options (*):
For single connectivity option:
-	NR connected to 5G-CN (Option 2 in TR 38.801 section 7.1).
For Dual Connectivity options:
-	E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x in TR 38.801 section 10.1.2);
-	E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7/7a/7x in TR 38.801 section 10.1.4);
-	NR-E-UTRA DC via 5G-CN where the NR is the master (Option 4/4A in TR 38.801 section 10.1.3).
-	Work on Option 4/4A will be started after the work on Option 2, 3 series and 7 series are completed.
[bookmark: _GoBack]In our view, for ANR, RAN3 will therefore need to enable construction of NRT in the gNB, and also enable enhancement of the legacy E-UTRAN NRT to include 5G neighbour relations. In Rel-15 step 1, the eNB will be connected to the gNB using the X2 interface, but gNBs will not be directly interconnected. NRT updates involving 5G neighbour relations in both the gNB and the eNB will rely on X2.
Proposal 1: For Rel-15 step 1, RAN3 to enhance the X2 interface in order to enable construction of NRT in the gNB and also enable enhancement of the legacy E-UTRAN NRT to include 5G neighbour relations.
However, also the OAM part, which includes neighbour relation attributes, needs analysis from RAN3 side. The new neighbour relations will be of three kinds (taking into account that a neighbour relation is unidirectional as per TS 36.300):
· E-UTRAN cell -> NR cell
· NR cell -> E-UTRAN cell
· NR cell -> NR cell
Proposal 2: For Rel-15 step 1, RAN3 to provide OAM requirements for attributes for three new types of neighbour relations: E-UTRAN cell -> NR cell, NR cell -> E-UTRAN cell and NR cell -> NR cell.
Rel-15 step 2 can then concentrate on enabling exchange of 4G and 5G neighbour relations using the Xn interface.
Proposal 3: For Rel-15 step 2, RAN3 to enable exchange of 4G and 5G neighbour relations using the Xn interface.
4	Conclusion
We have discussed functional aspects of legacy ANR and ANR for New Radio, and formulated the following proposals for work on ANR in Rel-15:
 Proposal 1: For Rel-15 step 1, RAN3 to enhance the X2 interface in order to enable construction of NRT in the gNB and also enable enhancement of the legacy E-UTRAN NRT to include 5G neighbour relations.
Proposal 2: For Rel-15 step 1, RAN3 to provide OAM requirements for attributes for three new types of neighbour relations: E-UTRAN cell -> NR cell, NR cell -> E-UTRAN cell and NR cell -> NR cell.
Proposal 3: For Rel-15 step 2, RAN3 to enable exchange of 4G and 5G neighbour relations using the Xn interface.
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