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	Reason for change:
	The following scenario was discovered from the field experience, when SIB19 and onwards are broadcast over the E-UTRAN network:
Case:	When an eNB broadcasts SIB1 which includes scheduling 	information of SI messages including SIB19 and onwards, some 	legacy UEs that do not handle the SIB-Type IE correctly are unable 	to acquire SIB1 and consider the cell as barred.
-	It happens no matter whether SIB19 and onwards are scheduled separately from the other legacy SIBs (SIB2 to SIB18) via a different SI message, or SIB19 and onwards are scheduled together with the legacy SIBs in the same SI message.
The problematic UEs are known to include different types of UE such as those used for IoT service, and smartphones.

Since the problem is stemming from a UE behaviour that is not compliant with the 3GPP standard, it could be fixed if the UE software were upgraded to the correct UE behaviour defined in the standard. Nevertheless, there were substantial opinions from operators at RAN2 #111-e meeting that not all of the defective UEs can be upgraded, and so there will remain UE(s) in the network which cannot handle the uncomprehended field in SIB1 properly.

Suppose that UEs not handling SIB1 properly remain in the network, the problem can instead be addressed by amending the standard such that additional scheduling information for SIB19 and onwards is introduced into SIB1.

	
	

	Summary of change:
	Additional scheduling information is introduced into SIB1 so that SIB19 and onwards can be scheduled via the additional field, and thereby hidden from legacy UEs that would mistakenly consider the cell as being barred. SIB19 and onwards can be scheduled together with the legacy SIBs (up to SIB18) into the same SI message, or SIB19 and onwards can be scheduled separately from the legacy SIBs via the different SI message.

The existing scheduling information remains in the standard such that the network can choose to schedulde SIB19 and onwards using the existing scheduling information (e.g. if the problematic UEs are known not to exist in this network) or using the newly introduced additional scheduling information (but not in both).

Impact analysis:
Impacted functionality: 
SIB broadcast related to SIB19+ 
Impacted architecture option:  
LTE SA
Inter-operability: 
1. If the network is implemented according to the CR and if it chooses scheduling SIB19 and onwards via the additional field and if the UE is not implemented according to the CR, the UE cannot receive SIBs that the network schedules in the extended SIB scheduling information (i.e. schedulingInfoList-v12xy and/or schedulingInfoListExt-r12). As a consequence the UE would not be able to access services and features related to those SIBs.
2. If the UE is implemented according to the CR and the network is not, the UE can receive SIBs properly, since all of SIBs are scheduled via the legacy scheduling information. No inter-operability issue is foreseen.
3. If both UE and network are implemented according to the CR and if the network chooses to schedule SIB19 and onwards via the additional field and if the network starts broadcasting ETWS/CMAS within a modification period, then for the remainder of that modification period, the UE may be unable to acquire SIB19 and onwards that are scheduled by the additional field.

	
	

	Consequences if not approved:
	Legacy UEs in the field that implement the ENUMERATED extension incorrectly or are unable to receive SIB19+ due to incorrect implementation may bar a cell broadcasting SIB19 and onwards. If the network was to mainatin service to the incorrectly implemented legacy UEs by not broadcasting SIB19 and onwards then the other UE(s) would be unable to receive SIB19+, and as a consequence they would not be able to access services and features related to those SIBs.
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	Other comments:
	This CR is not backward-compatible for a UE, that is currently capable of receiving SIB19+, in a network that is implemented to use the additional scheduling information introduced by this CR will no longer be able to receive SIB19+. Hence, these UEs would also need to be implementedd according to this CR in order to continue to receive SIB19+. However, the CR, if implemented in the network, addresses  the issue for those problematic legacy  UEs that cannot be software-updated.

In a network without any problematic legacy UEs (e.g. since the eNB operates on a band which those UEs do not support), the network may choose to schedule SIB19 and onwards using the legacy field. It thereby avoids the above mentioned problems with UEs that handle the legacy scheduling list correctly but that do not implement this CR. In such a network, no inter-operability issue is foreseen. However, to enable this possibility, it is vital that UEs requiring SIB19 and onwards are able to acquire them using the legacy scheduling list, as well as the new scheduling list introduced by this CR.
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Start of changes
[bookmark: _Toc5814641]5.2.3	Acquisition of an SI message
When acquiring an SI message, the UE shall:
1>	determine the start of the SI-window for the concerned SI message as follows:
2>	for the concerned SI message, determine the number n which corresponds to the order of entry in the concatenated list of SI messages configured by schedulingInfoList and schedulingInfoListExt (if present) in SystemInformationBlockType1;
2>	determine the integer value x = (n – 1)*w, where w is the si-WindowLength;
2>	the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;
NOTE:	E-UTRAN should configure an SI-window of 1 ms only if all SIs are scheduled before subframe #5 in radio frames for which SFN mod 2 = 0.
1>	receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the following subframes:
2>	subframe #5 in radio frames for which SFN mod 2 = 0;
2>	any MBSFN subframes;
2>	any uplink subframes in TDD;
1>	if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message;
Next change
[bookmark: _Toc5814924]6.2.2	Message definitions
<< skip unchanged part >>
[bookmark: _Toc5814962]–	SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: E‑UTRAN to UE
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				SystemInformationBlockType1-v10l0-IEs		OPTIONAL
}

SystemInformationBlockType1-v10l0-IEs ::= SEQUENCE {
	freqBandInfo-v10l0					NS-PmaxList-v10l0				OPTIONAL,	-- Need OR
	multiBandInfoList-v10l0			MultiBandInfoList-v10l0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-v10xy-IEs		OPTIONAL
}

SystemInformationBlockType1-v10xy-IEs ::=	SEQUENCE {
	-- This field is only for late non-critical extensions from Rel-10 or Rel-11 onwards
	lateNonCriticalExtension			OCTET STRING 								OPTIONAL,
	nonCriticalExtension				SystemInformationBlockType1-v12xy-IEs		OPTIONAL
}

SystemInformationBlockType1-v12xy-IEs ::=	SEQUENCE {
	schedulingInfoList-v12xy			SchedulingInfoList-v12xy	OPTIONAL,	-- Need OR
	schedulingInfoListExt-r12			SchedulinginfoListExt-r12	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			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

SchedulingInfoList-v12xy ::=	SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-v12xy

SchedulingInfoListExt-r12 ::=	SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfoExt-r12

SchedulingInfo ::=	SEQUENCE {
	si-Periodicity						ENUMERATED {
											rf8, rf16, rf32, rf64, rf128, rf256, rf512}SI-Periodicity-r12,
	sib-MappingInfo						SIB-MappingInfo
}

SchedulingInfo-v12xy ::=	SEQUENCE {
	sib-MappingInfo-v12xy		SIB-MappingInfo-v12xy				OPTIONAL	-- Need OR
}

SchedulingInfoExt-r12 ::=	SEQUENCE {
	si-Periodicity-r12			SI-Periodicity-r12,
	sib-MappingInfo-r12			SIB-MappingInfo-v12xy
}

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

SIB-MappingInfo-v12xy ::=	SEQUENCE (SIZE (1..maxSIB-1)) OF SIB-Type-v12xy

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}

SIB-Type-v12xy ::=			ENUMERATED {
								sibType19-v1250, spare15, spare14, spare13, spare12, spare11,
								spare10, spare9, spare8, spare7, spare6, spare5, spare4,
								spare3, spare2, spare1, ...}

SI-Periodicity-r12 ::=		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512}

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
}

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	category0Allowed
The presence of this field indicates category 0 UEs are allowed to access the cell.

	cellBarred
barred means the cell is barred, as defined in TS 36.304 [4].

	cellReservedForOperatorUse
[bookmark: OLE_LINK11]As defined in TS 36.304 [4].

	csg-Identity
Identity of the Closed Subscriber Group the cell belongs to.

	csg-Indication
If set to TRUE the UE is only allowed to access the cell if it is a CSG member cell, if selected during manual CSG selection or to obtain limited service, see TS 36.304 [4].

	freqBandIndicatorPriority
If the field is present and supported by the UE, the UE shall prioritize the frequency bands in the multiBandInfoList IE in decreasing priority order. Only if the UE does not support any of the frequency band in multiBandInfoList, the UE shall use the value in freqBandIndicator IE. Otherwise, the UE applies frequency band according to the rules defined in multiBandInfoList.

	freqBandInfo
A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the frequency band in freqBandIndicator.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.

	intraFreqReselection
Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 36.304 [4].

	multiBandInfoList
A list of additional frequency band indicators, as defined in TS 36.101 [42, table 5.5-1] that the cell belongs to. If the UE supports the frequency band in the freqBandIndicator IE it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList IE. If E-UTRAN includes multiBandInfoList-v9e0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). See Annex D for more descriptions. The UE shall ignore the rule defined in this field description if freqBandIndicatorPriority is present and supported by the UE.

	multiBandInfoList-v10j0
A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the frequency bands in multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9e0. If E-UTRAN includes multiBandInfoList-v10j0, it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). If E-UTRAN includes multiBandInfoList-v10l0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList-v10j0.

	plmn-IdentityList
List of PLMN identities. The first listed PLMN-Identity is the primary PLMN.

	p-Max
Value applicable for the cell. If absent the UE applies the maximum power according to the UE capability.

	q-QualMin
Parameter "Qqualmin" in TS 36.304 [4]. If cellSelectionInfo-v920 is not present, the UE applies the (default) value of negative infinity for Qqualmin. NOTE 1.

	q-QualMinRSRQ-OnAllSymbols
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

	q-QualMinOffset
Parameter "Qqualminoffset" in TS 36.304 [4]. Actual value Qqualminoffset = IE value [dB]. If cellSelectionInfo-v920 is not present or the field is not present, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-QualMinWB
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16]. NOTE 1.

	q-RxLevMinOffset
Parameter Qrxlevminoffset in TS 36.304 [4]. Actual value Qrxlevminoffset = IE value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	schedulingInfoList
Indicates scheduling information of SI messages. The schedulingInfoList-v12xy (if present) provides additional SIBs mapped into the SI message scheduled via schedulingInfoList (without suffix). If E-UTRAN includes schedulingInfoList-v12xy, it includes the same number of entries, and listed in the same order, as in schedulingInfoList (without suffix).

	schedulingInfoListExt
Indicates scheduling information of additional SI messages. The UE concatenates the entries of schedulingInfoListExt to the entries in schedulingInfoList, according to the general concatenation principles for list extension as defined in 5.1.2. If the schedulingInfoListExt is present, E-UTRAN ensures that the total number of entries of this field plus schedulingInfoList (without suffix) shall not exceed the value of maxSI-Message.

	sib-MappingInfo
List of the SIBs mapped to this SystemInformation message. There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInfoList (without suffix) list. If present, sib-MappingInfo-v12xy indicates one or more additional SIBs mapped to the concerned SI message listed in the schedulingInfoList (without suffix) list. If schedulingInfoList-v12xy or schedulingInfoListExt-r12 is present, E-UTRAN shall not include any value indicating SIB of type 19 or higher in sib-MappingInfo (without suffix). If schedulingInfoList-v12xy is present, E-UTRAN ensures that the total number of entries of this field plus sib-MappingInfo (without suffix) shall not exceed the value of maxSIB-1.

	si-Periodicity
Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	si-WindowLength
Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on.

	systemInfoValueTag
Common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14. Change of MIB and SIB1 is detected by acquisition of the corresponding message.

	trackingAreaCode
A trackingAreaCode that is common for all the PLMNs listed.



NOTE 1:	The value the UE applies for parameter "Qqualmin" in TS 36.304 [4] depends on the q-QualMin fields signalled by E-UTRAN and supported by the UE. In case multiple candidate options are available, the UE shall select the highest priority candidate option according to the priority order indicated by the following table (top row is highest priority).
	q-QualMinRSRQ-OnAllSymbols
	q-QualMinWB
	Value of parameter "Qqualmin" in TS 36.304 [4]

	Included
	Included
	q-QualMinRSRQ-OnAllSymbols – (q-QualMin – q-QualMinWB)

	Included
	Not included
	q-QualMinRSRQ-OnAllSymbols

	Not included
	Included
	q-QualMinWB

	Not included
	Not included
	q-QualMin



	Conditional presence
	Explanation

	FBI-max
	The field is mandatory present if freqBandIndicator (i.e. without suffix) is set to maxFBI. Otherwise the field is not present.

	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.

	mFBI-max
	The field is mandatory present if one or more entries in multiBandInfoList (i.e. without suffix, introduced in -v8h0) is set to maxFBI. Otherwise the field is not present.

	RSRQ
	The field is mandatory present if SIB3 is being broadcast and threshServingLowQ is present in SIB3; otherwise optionally present, Need OP.

	RSRQ2
	The field is mandatory present if q-QualMinRSRQ-OnAllSymbols is present in SIB3; otherwise it is not present and the UE shall delete any existing value for this field.

	TDD
	This field is mandatory present for TDD; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD-OR
	The field is optional present for TDD, need OR; it is not present for FDD.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth in systemInformationBlockType3 is 50 resource blocks or larger; otherwise it is not present.



End of changes

