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1. Introduction
At RAN2#99, aspects related to CN selection for E-UTRAN connected to 5GC were discussed and the following agreements were made: 
Agreements
1	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.
2	In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be prevented from camping and should reselect to a different cell.
3	For the case that all the PLMNs only have access to 5GC then UEs capable only of EPC-NAS can be barred using cellBarred flag in SIB1 which the 5GC-NAS capable UEs ignore. To provide the current cell barring flag functionality to 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellBarred-5GC”).
FFS for the case that only some PLMN only have access to 5GC
[bookmark: _GoBack]4	In LTE, the system information should be extended to include information about the available CN per PLMN.

For the case that only some PLMNs only have access to 5GC, a solution is needed to prevent EPC-only UEs (i.e. UEs capable only of EPC-NAS) from camping (as noted in the above FFS). In this contribution, we analyze this issue and propose a solution.
2. Discussion
As agreed during RAN2#99, for each PLMN, the eLTE eNB can be connected to:
· EPC only or 
· 5GC only or 
· both EPC and 5GC. 
Further, from NAS perspective, the UE may be a: 
· EPC-Only UE or
· EPC and 5GC capable UE
Any combination of the above UE types and the network with different CN connectivity for a given PLMN may be applicable to a eLTE eNB simultaneously. Further, different PLMNs may share the same RAN node. In such a situation, the following requirements exist for each PLMN: 
· Requirement 1: A UE capable of EPC connectivity (this includes EPC-only UEs as well as EPC and 5GC capable UEs) shall be allowed to camp on an eLTE eNB which provides EPC connectivity
· Requirement 2: An EPC-Only UE (i.e. the LTE UEs not capable of 5GC) shall not be allowed to camp on the eLTE eNB which provides only 5GC connectivity for that PLMN 
· Requirement 3: A UE capable of both 5GC and EPC may camp on a eLTE eNB (regardless of the CN connectivity for the given PLMN). However, the UE’s NAS shall select the CN domain based on the connectivity provided by the eLTE eNB.  
The above requirements are depicted in an example scenario of 3 PLMNs sharing the eLTE eNB in the Figure 1 below. 
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[bookmark: _Ref493173359]Figure 1: Multi-PLMN aspects of 5GC connectivity
In order to meet requirement 1, the system information broadcast by the eLTE eNB should be backwards compatible for the legacy EPC-Only UEs to decode. Note that this also enables the UEs capable of both 5GC and EPC connectivity to read the legacy system information. Thus, we have the following proposal:
Proposal 1: Considering the backwards compatibility for the legacy UEs, PLMN(s), which support EPC connectivity, shall be included in the legacy PLMN list in system information.
Further, in order to meet the requirement 2, a EPC-Only UE shall be precluded from camping on a cell that provides only 5GC connectivity for that PLMN. One way to achieve this is to exclude the PLMNs that do not provide EPC connectivity from the legacy PLMN list in the system information. Thus, we have the following proposal: 
Proposal 2: A PLMN providing only 5GC connectivity shall not be included in the legacy PLMN list in the system information. 
Finally, given proposal 2, and the requirement to enable 5GC capable UEs to still camp on a cell providing 5GC connectivity (i.e. requirement 3), it follows that PLMNs providing only 5GC connectivity shall be included in a new (extended) container in the system information. Thus, we have the following proposal: 
Proposal 3: A PLMN providing 5GC connectivity shall be included in an extended container in the system information and this extended system information shall be compatible with 5GC capable UEs.  
Combining the above 3 proposals, we have the following framework for system information in eLTE eNB: 
Proposal 4: 
· The system information shall be extended to include two separate PLMN lists for different RATs :
· Legacy 4G PLMN list: List of PLMN identities which can be connected to EPC
· Extended 5G PLMN list: List of PLMN identities which can be connected to 5GC
· PLMNs connected to both 5GC and EPC shall be included in both the above lists
The overall proposal for the example scenario is as depicted below in Figure 2. 
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[bookmark: _Ref493178175]Figure 2: Proposed solution for the Multi-PLMN scenario
The changes required for the RRC spec are depicted in the Appendix. 

3. Conclusion
In this contribution we discussed the multi-PLMN aspects of the 5GC connectivity and the following proposals have been made.
Proposal 1: Considering the backwards compatibility for the legacy UEs, PLMN(s), which support EPC connectivity, shall be included in the legacy PLMN list in system information.
Proposal 2: A PLMN providing only 5GC connectivity shall not be included in the legacy PLMN list in the system information. 
Proposal 3: A PLMN providing 5GC connectivity shall be included in an extended container in the system information and this extended system information shall be compatible with 5GC capable UEs.  
Proposal 4: 
· The system information can be extended to include two separate PLMN lists for different RATs :
· Legacy 4G PLMN list: List of PLMN identities which can be connected to EPC
· Extended 5G PLMN list: List of PLMN identities which can be connected to 5GC
· PLMNs connected to both 5GC and EPC shall be included in both the above lists
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Appendix
An example of the extended SIB1 is given as follows. The modification part is highlighted with red color.
[bookmark: OLE_LINK140][bookmark: OLE_LINK139]SystemInformationBlockType1 message
-- ASN1START
SystemInformationBlockType1 ::=		SEQUENCE {
	cellAccessRelatedInfo				SEQUENCE {
		plmn-IdentityList					PLMN-IdentityList,
		trackingAreaCode					TrackingAreaCode,
		cellIdentity						CellIdentity,
		cellBarred							ENUMERATED {barred, notBarred},
		intraFreqReselection				ENUMERATED {allowed, notAllowed},
		csg-Indication						BOOLEAN,
		csg-Identity						CSG-Identity			OPTIONAL	-- Need OR
	},
	cellSelectionInfo					SEQUENCE {
		q-RxLevMin							Q-RxLevMin,
		q-RxLevMinOffset					INTEGER (1..8)			OPTIONAL	-- Need OP
	},
	p-Max								P-Max						OPTIONAL,			-- Need OP
	freqBandIndicator					FreqBandIndicator,
	schedulingInfoList					SchedulingInfoList,
	tdd-Config							TDD-Config					OPTIONAL,	-- Cond TDD
	si-WindowLength						ENUMERATED {
											ms1, ms2, ms5, ms10, ms15, ms20,
											ms40},
	systemInfoValueTag					INTEGER (0..31),
	nonCriticalExtension				SystemInformationBlockType1-v890-IEs	OPTIONAL
}

SystemInformationBlockType1-v890-IEs::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING (CONTAINING SystemInformationBlockType1-v8h0-IEs)			OPTIONAL,
	nonCriticalExtension				SystemInformationBlockType1-v920-IEs	OPTIONAL
}

-- Late non critical extensions
SystemInformationBlockType1-v8h0-IEs ::=	SEQUENCE {
	multiBandInfoList					MultiBandInfoList		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-v9e0-IEs	OPTIONAL
}

SystemInformationBlockType1-v9e0-IEs ::= SEQUENCE {
	freqBandIndicator-v9e0				FreqBandIndicator-v9e0		OPTIONAL,	-- Cond FBI-max
	multiBandInfoList-v9e0				MultiBandInfoList-v9e0		OPTIONAL,	-- Cond mFBI-max
	nonCriticalExtension				SystemInformationBlockType1-v10j0-IEs	OPTIONAL
}

SystemInformationBlockType1-v10j0-IEs ::= SEQUENCE {
	freqBandInfo-r10					NS-PmaxList-r10				OPTIONAL,	-- Need OR
	multiBandInfoList-v10j0				MultiBandInfoList-v10j0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

-- Regular non critical extensions
SystemInformationBlockType1-v920-IEs ::=	SEQUENCE {
	ims-EmergencySupport-r9				ENUMERATED {true}			OPTIONAL,	-- Need OR
	cellSelectionInfo-v920				CellSelectionInfo-v920		OPTIONAL,	-- Cond RSRQ
	nonCriticalExtension				SystemInformationBlockType1-v1130-IEs	OPTIONAL
}

SystemInformationBlockType1-v1130-IEs ::=	SEQUENCE {
	tdd-Config-v1130				TDD-Config-v1130			OPTIONAL,	-- Cond TDD-OR
	cellSelectionInfo-v1130			CellSelectionInfo-v1130		OPTIONAL,	-- Cond WB-RSRQ
	nonCriticalExtension			SystemInformationBlockType1-v1250-IEs	OPTIONAL
}

SystemInformationBlockType1-v1250-IEs ::=	SEQUENCE {
	cellAccessRelatedInfo-v1250					SEQUENCE {
		category0Allowed-r12						ENUMERATED {true}		OPTIONAL	-- Need OP
	},
	cellSelectionInfo-v1250					CellSelectionInfo-v1250		OPTIONAL,	-- Cond RSRQ2
	freqBandIndicatorPriority-r12			ENUMERATED {true}			OPTIONAL,	-- Cond mFBI
	nonCriticalExtension			SystemInformationBlockType1-v1310-IEs	OPTIONAL				
}

SystemInformationBlockType1-v1310-IEs ::=	SEQUENCE {
	hyperSFN-r13								BIT STRING (SIZE (10))		OPTIONAL,	-- Need OR
	eDRX-Allowed-r13							ENUMERATED {true}			OPTIONAL,	-- Need OR
	cellSelectionInfoCE-r13					CellSelectionInfoCE-r13	OPTIONAL,	-- Need OP
	bandwidthReducedAccessRelatedInfo-r13	SEQUENCE {
		si-WindowLength-BR-r13					ENUMERATED {
													ms20, ms40, ms60, ms80, ms120, 
													ms160, ms200, spare},
		si-RepetitionPattern-r13				ENUMERATED {everyRF, every2ndRF, every4thRF,
															every8thRF},
		schedulingInfoList-BR-r13				SchedulingInfoList-BR-r13	OPTIONAL,	-- Need OR
		fdd-DownlinkOrTddSubframeBitmapBR-r13	CHOICE {
			subframePattern10-r13					BIT STRING (SIZE (10)),
			subframePattern40-r13					BIT STRING (SIZE (40))
		}																	OPTIONAL, 	-- Need OP
		fdd-UplinkSubframeBitmapBR-r13			BIT STRING (SIZE (10)) 		OPTIONAL, 	-- Need OP
		startSymbolBR-r13						INTEGER (1..4),
		si-HoppingConfigCommon-r13				ENUMERATED {on,off},
		si-ValidityTime-r13						ENUMERATED {true}	OPTIONAL,			-- Need OP
		systemInfoValueTagList-r13				SystemInfoValueTagList-r13	OPTIONAL	-- Need OR
	}																OPTIONAL,	-- Cond BW-reduced
	nonCriticalExtension						SystemInformationBlockType1-v1320-IEs	OPTIONAL
}

SystemInformationBlockType1-v1320-IEs ::=	SEQUENCE {
	freqHoppingParametersDL-r13				SEQUENCE {
		mpdcch-pdsch-HoppingNB-r13				ENUMERATED {nb2, nb4}		OPTIONAL,	-- Need OR
		interval-DLHoppingConfigCommonModeA-r13	CHOICE {
			interval-FDD-r13					ENUMERATED {int1, int2, int4, int8},
			interval-TDD-r13					ENUMERATED {int1, int5, int10, int20}
		}																	OPTIONAL,	-- Need OR
		interval-DLHoppingConfigCommonModeB-r13	CHOICE {
			interval-FDD-r13					ENUMERATED {int2, int4, int8, int16},
			interval-TDD-r13					ENUMERATED { int5, int10, int20, int40}
		}																	OPTIONAL,	-- Need OR
		mpdcch-pdsch-HoppingOffset-r13			INTEGER (1..maxAvailNarrowBands-r13)	OPTIONAL	-- Need OR
	}																OPTIONAL,	-- Cond Hopping
	nonCriticalExtension						SystemInformationBlockType1-v1350-IEs					OPTIONAL
}

SystemInformationBlockType1-v1350-IEs ::=	SEQUENCE {
	cellSelectionInfoCE1-r13				CellSelectionInfoCE1-r13	OPTIONAL,	-- Need OP
	nonCriticalExtension					SystemInformationBlockType1-v1360-IEs				OPTIONAL
}

SystemInformationBlockType1-v1360-IEs ::=	SEQUENCE {
	cellSelectionInfoCE1-v1360				CellSelectionInfoCE1-v1360	OPTIONAL, 	-- Cond QrxlevminCE1
	nonCriticalExtension						SystemInformationBlockType1-v1430-IEs		OPTIONAL
}

SystemInformationBlockType1-v1430-IEs ::=	SEQUENCE {
	eCallOverIMS-Support-r14				ENUMERATED {true}			OPTIONAL,	-- Need OR
	tdd-Config-v1430						TDD-Config-v1430			OPTIONAL,	-- Cond TDD-OR
	cellAccessRelatedInfoList-r14			SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF 
											CellAccessRelatedInfo-r14	OPTIONAL,	-- Need OR
	nonCriticalExtension					SystemInformationBlockType1-v15xy-IEs	OPTIONAL
}
SystemInformationBlockType1-v15xy-IEs ::=	SEQUENCE {
	cellAccessInfo-5GC				    SEQUENCE {
		plmn-IdentityList					PLMN-IdentityList,			
		cellBarred						     ENUMERATED {barred, notBarred},
		intraFreqReselection				ENUMERATED {allowed, notAllowed}
	},
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

PLMN-IdentityList ::=					SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity,
	cellReservedForOperatorUse				ENUMERATED {reserved, notReserved}
}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=	SEQUENCE {
	si-Periodicity						ENUMERATED {
											rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	sib-MappingInfo						SIB-MappingInfo
}

SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13

SchedulingInfo-BR-r13 ::=	SEQUENCE {
	si-Narrowband-r13				INTEGER (1..maxAvailNarrowBands-r13),
	si-TBS-r13						ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712,
												b808, b936}
}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=						ENUMERATED {
										sibType3, sibType4, sibType5, sibType6,
										sibType7, sibType8, sibType9, sibType10,
										sibType11, sibType12-v920, sibType13-v920,
										sibType14-v1130, sibType15-v1130,
										sibType16-v1130, sibType17-v1250, sibType18-v1250,
										..., sibType19-v1250, sibType20-v1310, sibType21-v1430}

SystemInfoValueTagList-r13 ::=		SEQUENCE (SIZE (1..maxSI-Message)) OF SystemInfoValueTagSI-r13

SystemInfoValueTagSI-r13 ::=		INTEGER (0..3)

CellSelectionInfo-v920 ::=			SEQUENCE {
	q-QualMin-r9						Q-QualMin-r9,
	q-QualMinOffset-r9					INTEGER (1..8)						OPTIONAL	-- Need OP
}

CellSelectionInfo-v1130 ::=			SEQUENCE {
	q-QualMinWB-r11						Q-QualMin-r9
}

CellSelectionInfo-v1250 ::=			SEQUENCE {
	q-QualMinRSRQ-OnAllSymbols-r12						Q-QualMin-r9
}

CellAccessRelatedInfo-r14 ::=	SEQUENCE {
	plmn-IdentityList-r14				PLMN-IdentityList,
	trackingAreaCode-r14				TrackingAreaCode,
	cellIdentity-r14					CellIdentity
}

-- ASN1STOP
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