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1	Introduction
The Work Item description [1] agreed during RAN#75 meeting includes the following mention of SON operations:
	-	Support of Self-Organising Network (SON) functions, including [RAN3, RAN2]:
-	Automatic Neighboring Relation (ANR);
-	NG/Xx/Xn setup;



Whereas NG/X2/Xn setup is clearly a RAN3 issue, ANR has some impact on UE behaviour and needs to be discussed in RAN2. The topic was shortly discussed during and NR ad hoc meeting in June 2017 and the following was agreed:
Agreements
1	LTE inter-RAT ANR framework is extended to cover NR (target to complete this at end of Rel-15, not December 2017)

In this paper we firstly discuss other scenarios where ANR should be supported in our opinion and subsequently we shortly analyse how this can be achieved for both SA and NSA deloyments.
2	ANR in LTE
ANR in LTE is described in [2] for the Stage 2. The UE tasks 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 broadcasted by the cell) and report it to the network.
The following figure from [2] illustrates the ANR feature for inter-RAT case.


Figure 1: Automatic Neighbour Relation Function in case of UTRAN detected cell
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. When NR is deployed, it makes sense to use UEs under LTE coverage to find the relevant neighbouring relations between LTE and NR cells.
3	ANR support in NR
In NR, ANR tasks for the UE should be similar and the same cases should be supported as in LTE, i.e.:
· Intra-frequency and inter-frequency intra-NR ANR
· Inter-RAT ANR (covering LTE as only inter-RAT mobility towards LTE is agreed to be supported at the moment)
To achieve this, it is required that UEs support proper ANR related tasks, similar to the ones mentioned in section 2 for LTE. It is therefore proposed to agree the following:
Proposal 1: UEs served by an NR cell are capable of ANR tasks towards neighbouring NR cells (intra- and inter-frequency).
Proposal 2: UEs served by an NR cell are capable of ANR tasks towards neighbouring LTE cells.
It should be noted that scenarios agreed previously (i.e. inter-RAT ANR support towards NR) and intra-RAT NR ANR functionality should work in both SA and NSA deployments.
Proposal 3: LTE inter-RAT ANR towards NR and intra-RAT NR ANR needs to be supported in both NSA and SA deployments. 
4	ANR mechanism design for NR
It was already agreed previously, based on “[99#32][NR] TP on RRM” email discussion that measurement configuration is used for CGI reporting, similarly as in LTE:
· As in LTE, Measurement configuration is used for CGI reporting. The ASN.1 structure is FFS e.g. whether part of reportConfig or MeasObject 
· Editor’s Note in 38.331: “FFS How to support CGI reporting and whether changes are required in MeasObjectNR (e.g. introduction of cellForWhichToReportCGI)”
· Editors Note in 38.331: “FFS ASN.1 details of reportCGI.”
Current running RRC rapporteur CR contains the following ASN.1 structure:
ReportConfigNR ::=							SEQUENCE {
	reportType									CHOICE {
		periodical									PeriodicalReportConfig, 
		eventTriggered								EventTriggerConfig,
-- reportCGI is to be completed before the end of Rel-15.
		reportCGI									ENUMERATED {ffsTypeAndValue},
		...
	}

It is still to be decided how the cells to be reported should be indicated. In LTE this was done via Measurement Object, but this is not the most efficient way as it requires MO update in case CGI is to be reported. It would be simpler to take advantage of the newly defined reportCGI report type and indicate PCI of the cell to be reported via report configuration. 
Proposal 4: In NR, PCI of the cell for CGI reporting is indicated in report configuration of reportCGI report type.
Another issue to be discussed is how the UE obtains the CGI of the cell to be reported. As depicted in section 2 ANR framework in LTE relies on UE reading cell global identity (CGI) from BCCH of the neighbouring cell and reporting it to its serving cell when instructed to do so. Similar approach should be used for NR, which means that CGI should be broadcast by the NR cell in System Information. The contents of System Information for NR are still being discussed, but it does not seem controversial to assume that NCGI will be part of SIB1, similarly to LTE. Therefore, it is proposed to agree the following:
Proposal 5: NCGI for ANR purposes should be obtained by the UE from System Information broadcast by the NR cell. 
This approach will not pose any issues in case of standalone NR deployments, which will always broadcast Minimum System Information. However, in case of NSA only MIB needs to be always broadcasted while NCGI will be part of SIB1, which is not broadcasted by en-gNB and provided to NSA UE via dedicated signalling upon SCG addition. For the sake of ANR support, one could either develop a dedicated solution for NSA or reuse SIB1 based approach applicable to SA. In our view, the basic ANR functionality should be common for both SA and NSA deployments and UEs and therefore propose the following:
Proposal 6: NSA gNB may broadcast SIB1 for the sake of ANR feature. NSA UE should be able to read SIB1 broadcast by NSA cell.
5	Conclusion
In this contribution, we have discussed basic ANR related functionality as well as the need of cell global identity presence for both SA and NSA NR deployments. Based on the considerations in previous sections, it is proposed to agree on the following:
Proposal 1: UEs served by an NR cell are capable of ANR tasks towards neighbouring NR cells (intra- and inter-frequency).
Proposal 2: UEs served by an NR cell are capable of ANR tasks towards neighbouring LTE cells.
Proposal 3: LTE inter-RAT ANR towards NR and intra-RAT NR ANR needs to be supported in both NSA and SA deployments. 
Proposal 4: In NR, PCI of the cell for CGI reporting is indicated in report configuration of reportCGI report type.
Proposal 5: NCGI for ANR purposes should be obtained by the UE from System Information broadcast by the NR cell. 
Proposal 6: NSA gNB may broadcast SIB1 for the sake of ANR feature. NSA UE should be able to read SIB1 broadcast by NSA cell.
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