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1. Introduction 
In RAN2#116e meeting, initial discussion on new barring bit was made, and the following agreements were achieved:
It is feasible to use the legacy barring bit to block legacy UEs, and it is possible to have a new bit that assumes the functionality of the old bit. It is FFS if it is needed to use the barring bit or whether other mechanism can be assumed (new band etc).

In this contribution, we provide our views on the barring mechanism in IoT NTN.
2. Discussion 
LTE is a backward compatible system, which means all new UEs can get access to old networks. NB-IoT and eMTC were introduced in R13, and since IoT NTN is a R17 feature, the IoT NTN UE should also support mandatory features introduced in Rel-3. That is, IoT NTN UE can also get access to IoT TN.
Observation 1: R17 IoT NTN UE can also get access to IoT TN.
In RAN2#116e meeting, the following agreement was made:
The serving cell ephemeris information (used for L1 pre-compensation) is signalled in a new SIB, which is NTN specific. 

And although there is no discussion on how to indicate this is a NTN cell, like what we have done in NR NTN as below:
Agreements:
1. RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception

By this new NTN specific SIB, UE can actually know whether it’s a NTN cell or not. Taking an NB-IoT NTN UE as an example, according to RRC running CR [1], if the new defined ephemeris SIB sibTypeXX-NB-r17 exists in schedulingInfoList-v1530, it means this is a NTN cell, otherwise it’s a TN cell.
------------------------------------------------------------Start--------------------------------------------------------------
SystemInformationBlockType1-NB message
-- ASN1START

SystemInformationBlockType1-NB ::=	SEQUENCE {
	hyperSFN-MSB-r13					BIT STRING (SIZE (8)),
	cellAccessRelatedInfo-r13			SEQUENCE {
		plmn-IdentityList-r13				PLMN-IdentityList-NB-r13,
		trackingAreaCode-r13				TrackingAreaCode,
		cellIdentity-r13					CellIdentity,
		cellBarred-r13						ENUMERATED {barred, notBarred},
		intraFreqReselection-r13			ENUMERATED {allowed, notAllowed}
	},
	cellSelectionInfo-r13				SEQUENCE {
		q-RxLevMin-r13						Q-RxLevMin,
		q-QualMin-r13						Q-QualMin-r9
	},
	
------------------------------------Unnecessary parts omitted------------------------------------

SystemInformationBlockType1-NB-v1530 ::= SEQUENCE {
	tdd-Parameters-r15						SEQUENCE {
		tdd-Config-r15							TDD-Config-NB-r15,
		tdd-SI-CarrierInfo-r15					ENUMERATED {anchor, non-anchor},
		tdd-SI-SubframesBitmap-r15				DL-Bitmap-NB-r13		OPTIONAL	-- Cond TDD-SI-NonAnchor
	}	OPTIONAL,	-- Cond TDD
	schedulingInfoList-v1530			SchedulingInfoList-NB-v1530		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-NB-v1610	OPTIONAL
}

SystemInformationBlockType1-NB-v1610 ::= SEQUENCE {
	cellAccessRelatedInfo-5GC-r16			SEQUENCE {
		plmn-IdentityList-r16				PLMN-IdentityList-5GC-NB-r16,
		trackingAreaCode-5GC-r16			TrackingAreaCode-5GC-r15,
		cellIdentity-r16					CellIdentity	OPTIONAL,	-- Need OP
		cellBarred-5GC-r16					ENUMERATED {barred, notBarred}
	}	OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-NB-v17xx	OPTIONAL
}

PLMN-IdentityList-NB-r13 ::=		SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-r13

PLMN-IdentityList-5GC-NB-r16 ::=	SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-5GC-NB-r16

PLMN-IdentityInfo-NB-r13 ::=		SEQUENCE {
	plmn-Identity-r13						PLMN-Identity,
	cellReservedForOperatorUse-r13			ENUMERATED {reserved, notReserved},
	attachWithoutPDN-Connectivity-r13		ENUMERATED {true}	OPTIONAL	-- Need OP
}

PLMN-IdentityInfo-5GC-NB-r16 ::=	SEQUENCE {
	plmn-Identity-5GC-r16					CHOICE {
		plmn-Identity-r16						PLMN-Identity,
		plmn-Index-r16							INTEGER (1..maxPLMN-r11)
		},
	cellReservedForOperatorUse-r16			ENUMERATED {reserved, notReserved},
	ng-U-DataTransfer-r16					ENUMERATED {true}	OPTIONAL,	-- Need OR
	up-CIoT-5GS-Optimisation-r16			ENUMERATED {true}	OPTIONAL	-- Need OR
}

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

SchedulingInfoList-NB-v1530 ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-v1530

SchedulingInfo-NB-r13::=		SEQUENCE {
	si-Periodicity-r13				ENUMERATED {rf64, rf128, rf256, rf512,
												rf1024, rf2048, rf4096, spare},
	si-RepetitionPattern-r13		ENUMERATED {every2ndRF, every4thRF, every8thRF, every16thRF},
	sib-MappingInfo-r13				SIB-MappingInfo-NB-r13,
	si-TB-r13						ENUMERATED {b56, b120, b208, b256, b328, b440, b552, b680}
}

SchedulingInfo-NB-v1530::=		SEQUENCE {
	sib-MappingInfo-v1530				SIB-MappingInfo-NB-v1530	OPTIONAL	-- Need OR
}

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

SIB-MappingInfo-NB-r13 ::=			SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-r13

SIB-MappingInfo-NB-v1530 ::=		SEQUENCE (SIZE (1..8)) OF SIB-Type-NB-v1530

SIB-Type-NB-r13 ::=					ENUMERATED {
										sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13,
										sibType14-NB-r13, sibType16-NB-r13, sibType15-NB-r14,
										sibType20-NB-r14, sibType22-NB-r14}

SIB-Type-NB-v1530 ::=				ENUMERATED {
										sibType23-NB-r15, sibType27-NB-r16, sibTypeXX-NB-r17, spare5,
										spare4, spare3, spare2, spare1}


----------------------------------unnecessary parts omitted--------------------------------------------------------------
–	SystemInformationBlockTypeXX-NB
The IE SystemInformationBlockTypeXX-NB contains satellite assistance information.
SystemInformationBlockTypeXX-NB information element
-- ASN1START

SystemInformationBlockTypeXX-NB-r17 ::= SEQUENCE {
	servingCellInfo-r17				SEQUENCE {
		ephemerisStateVectors-r17		EphemerisStateVectors-r17		OPTIONAL,	-- Need OR
		ephemerisOrbitalParameters-r17	EphemerisOrbitalParameters-r17	OPTIONAL,	-- Need OR
		t-Service-r17                   TimeUTC-r17						OPTIONAL	-- Need OR
	},
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,
	...
}

-- ASN1STOP

	SystemInformationBlockTypeXX field descriptions

	ephemerisOrbitalParameters
Satellite orbital parameters.

	ephemerisStateVectors
Satellite position and velocity state vectors.

	t-Service 
Indicates the time information on when a NTN quasi-Earth fixed cell is going to stop serving the area it is currently covering.



------------------------------------------------------------End--------------------------------------------------------------
Observation 2: By the new NTN specific SIB for ephemeris data, UE can actually know whether it’s an NTN cell or not.

When a UE camps on a cell, there are in total four case as in Table 1. When both TN UE and NTN UE want to camp on a TN cell, they should follow legacy barring rules, e.g., if cellBarred-r13 is set to barred, this cell is barred for all UEs. But for a NTN cell, TN UEs are not expected to camp on it as they cannot get access to it due to unsuccessful RACH. For a NTN UE, it needs to calculate the uplink time pre-compensation, and then performs RACH if needed. So TN UEs should be barred by legacy barring indications in a NTN cell, and camping is not allowed. And for NTN UE, if it already knows this is a NTN cell, it should ignore the legacy barring bits, e.g., cellBarred-r13 or cellBarred-5GC-r16. If NTN UE also needs to be barred in a NTN cell,  cellReservedForOperatorUse can still be used.
Table 1 barring mechanism for TN and NTN
	
	TN cell
	NTN cell

	IoT TN UE
	Legacy barring mechanism applied
	TN UEs should be barred in NTN cell by legacy barring indications

	IoT NTN UE
	Legacy barring mechanism applied
	Legacy barring bits should be ignored, and  cellReservedForOperatorUse can be used if needed.



Observation 3: Legacy barring mechanism is applied when both TN UE and NTN UE want to camp on a TN cell.
Observation 4: TN UEs should be barred in NTN cell by legacy barring indications in order to avoid unsuccessful access.
Proposal 1: when NTN UE wants to camp on an NTN cell, legacy barring bits should be ignored, but cellReservedForOperatorUse can still work if needed, i.e., no new barring bit is needed.

3. Conclusion
In this paper, we further discuss remaining issues on barring indications in NTN cell, and we have the following observations:
Observation 1: R17 IoT NTN UE can also get access to IoT TN.
Observation 2: By the new NTN specific SIB for ephemeris data, UE can actually know whether it’s an NTN cell or not.
Observation 3: Legacy barring mechanism is applied when both TN UE and NTN UE want to camp on a TN cell.
Observation 4: TN UEs should be barred in NTN cell by legacy barring indications in order to avoid unsuccessful access.
And we propose:
Proposal 1: when NTN UE wants to camp on an NTN cell, legacy barring bits should be ignored, but cellReservedForOperatorUse can still work if needed, i.e., no new barring bit is needed.
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