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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)

During the RAN2#101 meeting it was further agreed that:
Agreements 
1:	For LTE reportCGI of an NR cell the UE acquires the cell ID from SIB1 of the NR cell (for post EN-DC early freeze)
FFS Whether the UE reports anything to indicate that the NSA cell was not broadcasting SIB1.
2:	Introduce a capability bit in LTE for the capability of reportCGI towards NR neighbours (no differentiation between SA/NSA case). 
FFS on differentiation between FR1 and FR2.

The support of ANR on NR side has not been discussed so far and this controbution addresses this topic.
2	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.
3	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.”
Version 15.1.0 of TS 38.331 captures the following:
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.:
	Editor’s Note: FFS How to support CGI reporting and whether changes are required in MeasObjectNR (e.g. introduction of cellForWhichToReportCGI). Not applicable for EN-DC.



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 3: 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. Similarly as in LTE, it was agreed to provide cell access related information in SIB1 for both SA and NSA. The related structure, as proposed as an outcome of “[101#39][NR] SIB content ASN.1” e-mail discussion is the following:
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=		SEQUENCE {

	cellSelectionInfo					SEQUENCE {
		q-RxLevMin							Q-RxLevMin,
		q-QualMin							Q-QualMin			OPTIONAL		-- Need N
	}																				OPTIONAL,
	cellAccessRelatedInfo				CellAccessRelatedInfo,
	si-SchedulingInfo					SI-SchedulingInfo							OPTIONAL,
	servingCellConfigCommon				ServingCellConfigCommonSIB					OPTIONAL,
	ims-EmergencySupport					ENUMERATED {true}							OPTIONAL,
	eCallOverIMS-Support					ENUMERATED {true}							OPTIONAL,
	ue-TimersAndConstants				UE-TimersAndConstants						OPTIONAL,
	lateNonCriticalExtension				OCTET STRING					OPTIONAL,
	nonCriticalExtension					SEQUENCE{}									OPTIONAL 
}

-- TAG-SIB1-STOP
-- ASN1STOP

Based on RAN2 agreement that “SIB1 for ANR purposes in NSA deployments will have minimal content” all the fields of SIB1 except cellAccessRelatedInfo are optional. UEs operating in both SA and NSA networks and modes will be able to read the CGI from the detected cells, which provide SIB1. After retrieving the information from SIB1, similarly as in LTE, UE will report this information via measurement report and this is already partially covered by the current RRC specifications, but the details are pending:
 
MeasResultNR ::=							SEQUENCE {
	physCellId									PhysCellId																	OPTIONAL,
	--FFS: Details of cgi info 
	cgi-Info									ENUMERATED {ffsTypeAndValue}												OPTIONAL,
	measResult									SEQUENCE {
		cellResults									SEQUENCE{
			resultsSSB-Cell								MeasQuantityResults													OPTIONAL,
			resultsCSI-RS-Cell							MeasQuantityResults													OPTIONAL
		},
		rsIndexResults								SEQUENCE{
			resultsSSB-Indexes							ResultsPerSSB-IndexList												OPTIONAL, 
			resultsCSI-RS-Indexes						ResultsPerCSI-RS-IndexList											OPTIONAL
		}																													OPTIONAL
	},
	...
}

The information to be reported for ANR will be contained in cellAccessRelatedInfo field of SIB1, which currently (as proposed in the e-mail discussion on SIB contents) has the following structure:
CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELL-ACCESS-RELATED-INFO-START

CellAccessRelatedInfo	::=			SEQUENCE {
	plmn-IdentityList					PLMN-IdentityList,
	ranac								RANNotificationAreaCode						OPTIONAL,	reservedForFutureUse            		ENUMERATED {true}  OPTIONAL, 
	...
}

-- TAG- CELL-ACCESS-RELATED-INFO-STOP
-- ASN1STOP

PLMN-IdentityList information element
-- ASN1START
-- TAG-PLMN-IDENTITY-LIST-START

PLMN-IdentityInfoList ::=				SEQUENCE (SIZE (1..maxPLMNInfo)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=					SEQUENCE {
	plmn-IdentityList							SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,
	trackingAreaCode							TrackingAreaCode,  
	cellIdentity								CellIdentity,
	cellReservedForOperatorUse 				ENUMERATED {reserved, notReserved}, 
	...
}
-- TAG-PLMN-IDENTITY-LIST-STOP
-- ASN1STOP

Some parts of the IEs copied above are not needed for report CGI procedure purpose. What needs to be reported is PLMN ID, TAC and cell ID.
Proposal 4: Within cgi-Info, UE should report PLMN ID, TAC and cell ID of all PLMNs contained in the cellAccessRelatedInfo field obtained from SIB1 of the cell subject to report CGI procedure request from the network.
The above should be the most straightforward approach, but it should be noted that up to 12 PLMNs can be present within SIB1 and each of them can broadcast its own TAC and cell identity. This could lead to a maximum size of this information of around 90 bytes while the network might not be interested in the information of all PLMNs and could indicate PLMNs of interest in the report CGI configuration.
Proposal 5: RAN2 is requested to discuss whether per PLMN report CGI procedure should be supported.
4	Summary
In this contribution, we have discussed ANR functionality support in NR. 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: In NR, PCI of the cell for CGI reporting is indicated in report configuration of reportCGI report type.
Proposal 4: Within cgi-Info, UE should report PLMN ID, TAC and cell ID of all PLMNs contained in the cellAccessRelatedInfo field obtained from SIB1 of the cell subject to report CGI procedure request from the network.
Proposal 5: RAN2 is requested to discuss whether per PLMN report CGI procedure should be supported.
Proposal 6: RAN2 is requested to adopt a Text Proposal capturing the above proposal as provided in Annex 1.
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Annex 1 – Text Proposal for TS 38.331

ReportConfigNR ::=							SEQUENCE {
	reportType									CHOICE {
		periodical									PeriodicalReportConfig, 
		eventTriggered								EventTriggerConfig,
-- reportCGI is to be completed before the end of Rel-15.
		reportCGI									ENUMERATED {ffsTypeAndValue}ReportCGI-Config,
		...
	}
}

ReportCGI-Config							SEQUENCE {
	cellForWhichToReportCGI				PhysCellId,
	...
}

MeasResultNR ::=							SEQUENCE {
	physCellId									PhysCellId																	OPTIONAL,
	--FFS: Details of cgi info 
	cgi-Info									ENUMERATED {ffsTypeAndValue}CGI-Info												OPTIONAL,
	measResult									SEQUENCE {
		cellResults									SEQUENCE{
			resultsSSB-Cell								MeasQuantityResults													OPTIONAL,
			resultsCSI-RS-Cell							MeasQuantityResults													OPTIONAL
		},
		rsIndexResults								SEQUENCE{
			resultsSSB-Indexes							ResultsPerSSB-IndexList												OPTIONAL, 
			resultsCSI-RS-Indexes						ResultsPerCSI-RS-IndexList											OPTIONAL
		}																													OPTIONAL
	},
	...
}

CGI-Info ::=								SEQUENCE {
	plmn-IdentityList				SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfoANR,
	...
}


PLMN-IdentityInfoANR ::=					SEQUENCE {
	plmn-Identity							SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,
	trackingAreaCode							TrackingAreaCode,  
	cellIdentity								CellIdentity 
}


