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Introduction
In last meeting, 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
4	In LTE, the system information should be extended to include information about the available CN per  PLMN.
This contribution will discuss the FFS issue, for the case that some PLMN only have access to 5GC how to indicate UE that one or some PLMNs is or are barred to access to5GC or EPC. And the other precondition issues are also discussed.
Discussion
For the case only some PLMN are connected to 5GC, the FFS can also be expressed as how to indicate UEs whether each PLMN is barred to access 5GC or EPC. First we should discuss how to broadcast the PLMN and the CN type of each PLMN. And then according to the PLMN framework in SIB1, solutions should be discussed for how to indicate UE whether each PLMN is barred to access to 5GC/ EPC or not. 
PLMN in legacy LTE
The PLMN information is broadcast in SIB1 in legacy LTE, as following:
PLMN-IdentityList ::=					SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity,
	cellReservedForOperatorUse				ENUMERATED {reserved, notReserved}
}
The IE cellReservedForOperatorUse is used to prevent some categories UE access to the network mapping to the PLMN, as following:
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN,
-	UEs assigned to Access Class 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the IE cellReservedForOperatorUse for that PLMN set to “reserved”.
-	UEs assigned to an Access Class in the range of 0 to 9, 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:	ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN; ACs 12, 13, 14 are only valid for use in the home country .
Observation 1: In legacy LTE, a PLMN list which contains IEs plmn-Identity and cellReservedForOperatorUse for each PLMN is broadcast. The IE cellReservedForOperatorUse is used to as barring indicator to prevent some specific categories of UE access to EPC for each PLMN.
PLMN and CN type in SIB1 for eLTE
In order to support PLMN connected to 5GC, some extension should be introduced to system information. Considering forwarding compatibility, the impact on legacy UE should be as least as best. There are two kind solutions:
· Extend legacy PLMN list to support 5GC
· Introduce new PLMN list to support 5GC
As the modification of the legacy PLMN list will impact on legacy UE, such as read the system information for legacy UE. So this solution is not suggested. The legacy PLMN list should keep the legacy attribute which indicates the PLMN connected to EPC.
Introducing a new 5GC PLMN is applicable. The legacy UE should only read the legacy PLMN list and ignore the 5GC PLMN list. The 5GC capable UE should read both the 5GC PLMN list and the legacy PLMN list. Because one PLMN can be connected to both 5GC and EPC, thus one PLMN ID can exist both in legacy PLMN list and 5GC PLMN list if the PLMN is connected both to 5GC and EPC.
Proposal 1: Considering backward compatibility, the legacy PLMN list is just for PLMN connected to EPC, and a new 5GC PLMN list should be introduced in SIB1. PLMN ID can exist both in legacy PLMN list and 5GC PLMN list if the PLMN is connected to both 5GC and EPC.
Selected PLMN report in MSG5
Due to one PLMN can access only EPC, or only 5GC, or both EPC and 5GC, the eNB can’t judge whether the UE selected 5GC or EPC just from the PLMN ID. Considering UE report the selected PLMN in MSG5 by indicating the eNB the index of the PLMN from the PLMN list in legacy LTE, so we can define different ranges for the EPC PLMN index and the 5GC PLMN index, eNB can judge which CN type the UE selected from the index range and can address the selected PLMN ID mapping to the index from the corresponding PLMN list. In order to not to  impact the legacy UE, the range of the EPC PLMN index is from 1 to the number of the EPC PLMN broadcast in SIB1 or  the max EPC PLMN number supported by eNB which is according as present. The index of the 5GC PLMN can start from an offset value, the offset can be the number of the EPC PLMN or another specific fixed number such as the max EPC PLMN number supported by eNB, i.e. 6 in legacy LTE specification.  The max EPC PLMN number supported by eNB is suggested.



When UE select one EPC PLMN, UE will report the index of the PLMN from legacy PLMN list as the SelectedPLMN-Identity in MSG5 to eNB, the eNB will get an acknowledgment that the UE selects to access EPC by finding the reported SelectedPLMN-Identity less than the number of the EPC PLMN broadcast in SIB1 or the max EPC PLMN number supported by eNB, and get the PLMN ID located at the SelectedPLMN-Identity-th position in the legacy PLMN list as the selected PLMN ID.   
When UE select one 5GC PLMN, UE will report the SelectedPLMN-Identity in MSG5 to eNB, the SelectedPLMN-Identity is equal to the index of the selected PLMN from 5GC PLMN list plus one offset value. The offset value can be the number of the EPC PLMN broadcast in SIB1 or another specific fixed number. eNB will get the acknowledge that the UE select to access 5GC by finding the reported SelectedPLMN-Identity more than the offset value, and get the index of the selected PLMN from the 5GC PLMN list is the SelectedPLMN-Identity minus the offset, then get the selected PLMN ID from the 5GC PLMN list.
In legacy LTE, the number of max PLMN supported by eNB is 6, the current overhead for the selected PLMN ID in MSG5 may not enough to support all the PLMN supported by eNB in eLTE, so some extension for selected PLMN ID may need. Because the index of the PLMN for EPC is from 1 and the number of the EPC PLMN supported by eNB is as legacy, so the range of the index for EPC PLMN is same with legacy, so this extension has no impact on legacy UE. Only the UEs capable 5GC need the extension IE for selected PLMN ID.
This solution has no impact on legacy UE, UE can read the SIB1 and report the selected PLMN as normal.
Proposal 2: Define different index range for EPC PLMN and 5GC PLMN, UE reports the selected PLMN index in MSG5 which is allocated in different range according to the CN type. The value range of the selected PLMN ID in MSG5 should be extended to support the number of all the PLMN if needed. 
Barring indicator in eLTE
According to the framework propose above, the barring indicator for 5GC PLMN can be independent from the EPC PLMN. As discussed in section 2.1, in legacy LTE, when cellBarred is set to "not barred", cellReservedForOperatorUse is used to bar some categories of UE access to EPC upon cellReservedForOperatorUse is set to “reserved”. There is no need to extend the effected domain to all the categories for the EPC PLMN barring indicator considering the legacy UE.
As for the 5GC PLMN, agreements were made “cellBarred-5GC” should be introduced into SIB1, For the case that all the PLMNs only have access to EPC and all the PLMN in 5GC PLMN list if configured in SIB1 don’t allowed UE access to 5GC, then UEs capable of 5GC-NAS can be barred to access 5GC using “cellBarred-5GC” flag set to " barred". 
For the case some PLMN can connect to 5GC, the “cellBarred-5GC” flag should be set to " not barred", if one or several PLMN in 5GC PLMN list don’t allow UE access to 5GC, how to inform UE is discussed as following.
In order to align with the structure of legacy LTE, the structure used in legacy LTE is suggested reused for 5GC PLMN, thus besides the IE plmn-Identity, IE cellReservedFor5GC should be included in the 5GC PLMN info in 5GC PLMN list. The IE cellReservedFor5GC is used as the barring indicator for each 5GC PLMN. Considering the barring requirements for UE access to 5GC is different from EPC, thus the definition of the cellReservedFor5GC can be different with cellReservedForOperatorUse in legacy LTE. Three kinds of status are considered:
· normal, all the categories of UEs are allowed to access to the PLMN, which is equivalent with “notReserved” of cellReservedForOperatorUse in legacy LTE.
· reserved, reserved for operator use, which is equivalent with “Reserved” of cellReservedForOperatorUse in legacy LTE. only some categories UE are allowed to access to the PLMN for operator use such as access class 11 or 15, others are not allowed to access
· unavailable, all UEs cannot access to the PLMN and behave as if the cell status is set to ”barred”.
In order to support all the cases above, the cellReservedFor5GC can be set to one of {normal, reserved, unavailable}.
Proposal 3: The legacy IE cellReservedForOperatorUse is used as EPC barring indicator per EPC PLMN. A new IE cellReservedFor5GC in 5GC PLMN list is used as 5GC barring indicator per 5GC PLMN, which can be used to indicate one of three cases when “cellBarred-5GC” is set to "not barred": allowing normal access, reserved for operator use, and unavailable for all kinds of UEs.
Conclusion
In this contribution, we propose:
Observation 1: In legacy LTE, a PLMN list which contains IEs plmn-Identity and cellReservedForOperatorUse for each PLMN is broadcast. The IE cellReservedForOperatorUse is used to as barring indicator to prevent some specific categories of UE access to EPC for each PLMN.
Proposal 1: Considering backward compatibility, the legacy PLMN list is just for PLMN connected to EPC, and a new 5GC PLMN list should be introduced in SIB1. PLMN ID can exist both in legacy PLMN list and 5GC PLMN list if the PLMN is connected to both 5GC and EPC.
Proposal 2: Define different index range for EPC PLMN and 5GC PLMN, UE reports the selected PLMN index in MSG5 which is allocated in different range according to the CN type. The value range of the selected PLMN ID in MSG5 should be extended to support the number of all the PLMN if needed. 
Proposal 3: The legacy IE cellReservedForOperatorUse is used as EPC barring indicator per EPC PLMN. A new IE cellReservedFor5GC in 5GC PLMN list is used as 5GC barring indicator per 5GC PLMN, which can be used to indicate one of three cases when “cellBarred-5GC” is set to "not barred": allowing normal access, reserved for operator use, and unavailable for all kinds of UEs.
Reference
[1] RAN2#99, Chairman notes
[2] TS 36.331
Annex A: Adding 5GC and barring indicators to SIB1
[bookmark: _Toc487673498]–	SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. SystemInformationBlockType1-BR uses the same structure as SystemInformationBlockType1.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH and BR-BCCH
Direction: E‑UTRAN to UE
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=	SystemInformationBlockType1

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-IEsSEQUENCE {}					OPTIONAL
}

SystemInformationBlockType1-v15xy-IEs ::=	SEQUENCE {
	plmn-IdentityList5GC-r15		SEQUENCE (SIZE (1..maxPLMN-r15)) OF	PLMN-IdentityInfo5GC-r15	OPTIONAL,	-- Need OR 
	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
}

PLMN-IdentityInfo5GC-r15 ::=	SEQUENCE {
plmn-Identity-r15				PLMN-Identity,
cellReservedFor5GC-r15			ENUMERATED {normal,reserved, unavailable}
}

-- ASN1STOP
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