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1.
Introduction
According to recommendation from RAN1 [1] as following, it is addressed on the issues with new SIB(s) for Rel-13 low complexity UEs in normal and enhanced coverage in this contribution.
Agreements (from RAN1#79) (#4)

· RAN1 recommends that RAN2 consider introducing new SIB(s) for Rel-13 low complexity UEs in normal and enhanced coverage

· A Rel-13 low complexity UE will not be able to

· Receive SI-messages in more than 6 contiguous PRBs 

· Receive PDCCH which schedules transmissions of legacy SIBs
· FFS: Whether UE can receive PDCCH which schedules transmissions of legacy SIBs in 1.4 MHz system BW case
· Maximum TBS, SIB size(s) and time-domain aspects including e.g. SI-windows and SIB update rate(s) can be decided jointly with RAN2

· This does not preclude the possibility of using a subset of the new SIB(s) for normal coverage or enhanced coverage 

· FFS whether UEs of other category in enhanced coverage can use this SIB(s)
· RAN1 recommends RAN2 to consider limiting support of mobility for Rel-13 low complexity UEs to reduce SIB size at least in enhanced coverage

2.
Discussion 
2.1 Candidate SIB(s) for eMTC
Due to the restriction of bandwidth/TBS for low complexity UE and the spectrum overhead for coverage enhancement mechanism (i.e. repetition), it is regarded recommendable to reduce the size of the SIB as small as possible. In order to make one or more compact SIB(s) for the above types of UE, firstly it is necessary to evaluate which SIB(s) are required. Among 19 SIBs, not all the SIBs does not seem necessary for the operation of low complexity UE in normal/enhanced coverage. In addition, since low complexity UE in normal coverage has no limitation for the mobility support while the low complexity UE in enhanced coverage is recommended by RAN1 to support limited mobility, the required SIBs are different depending on the UE type. 
Observation 1) The SIBs for low complexity UE in normal coverage and enhanced coverage is different.

In the following table, it is analyzed whether SIB is essential for low complexity UE in normal coverage and enhanced coverage for each SIB. Even though a SIB is deemed necessary, this does not mean all the contents of the SIB are necessary.
	SIB
	Essential for low complexity UE in normal coverage
	Essential for low complexity UE in enhanced coverage
	SIB
	Essential for low complexity UE in normal coverage
	Essential for low complexity UE in enhanced coverage

	SIB1
	Essential
	Essential
	SIB11
	Not essential
	Not essential

	SIB2
	Essential
	Essential
	SIB12
	Not essential
	Not essential

	SIB3
	May be necessary
	Not essential (considering limited support of mobility)
	SIB13
	Not essential (considering usage compared to impact to the system) 
	Not essential (considering usage compared to impact to the system)

	SIB4
	May be necessary
	Not essential (considering limited support of mobility)
	SIB14
	Essential
	Essential

	SIB5
	May be necessary
	Not essential (considering limited support of mobility)
	SIB15
	Not essential (considering usage compared to impact to the system)
	Not essential (considering usage compared to impact to the system)

	SIB6
	May be necessary
	Not essential (considering limited support of mobility)
	SIB16
	Not essential
	Not essential

	SIB7
	May be necessary
	Not essential (considering limited support of mobility)
	SIB17
	Not essential (given that the MTC does not generate heavy traffic)
	Not essential (given that the MTC does not generate heavy traffic)

	SIB8
	May be necessary
	Not essential (considering limited support of mobility)
	SIB18
	Not essential (considering ProSe is not essential feature for MTC)
	Not essential (considering ProSe is not essential feature for MTC)

	SIB9
	Not essential
	Not essential
	SIB19
	Not essential (considering ProSe is not essential feature for MTC)
	Not essential (considering ProSe is not essential feature for MTC)

	SIB10
	Not essential
	Not essential
	
	
	


Since the contents of SIB1, SIB2 and SIB14 are regarded mostly common for both low complexity UE in normal coverage and enhanced coverage, it is proposed to introduce one new SIB for both type of UEs.

Proposal 1 Introduce new common SIB(s) for low complexity UE in normal coverage and extended coverage for SIB1, SIB2 and SIB14.

2.2 Contents of new common SIB(s)
According to the LS from RAN1 [2], for the SIB of low complexity UE in enhanced coverage, the size of SIB less than 328 bits seems to be recommendable for reducing the required amount of repetition. 

In this section, we try to pick up the essential information from SIB1, SIB2 and SIB14 for the operation of low complexity UE in normal coverage and enhanced coverage. In the following, red colored fields are regarded as necessary. 
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



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-v12xy-IEs
OPTIONAL
}

SystemInformationBlockType1-v12xy-IEs ::=
SEQUENCE {


cellAccessRelatedInfo-v12xy




SEQUENCE {



category0Allowed-r12





ENUMERATED {true}

OPTIONAL
-- Need OR


},


cellSelectionInfo-v12xy




CellSelectionInfo-v12xy

OPTIONAL,
-- Cond RSRQ2


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

}

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-v12xy, spare1, ...}

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-v12xy ::=


SEQUENCE {


q-QualMinRSRQ-OnAllSymbols-r12





Q-QualMin-r9

}
-- ASN1STOP
In the above, since the UE supports narrow band, wideband information is necessary. Based on the assumption that the application running in low complexity UE is delay tolerant, whether the cell supports IMS emergency bearer services for UEs in limited service mode does not seem necessary. And considering the required SIB for low complexity UE, code point of SIB-Type could also be reduced. 
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR


timeAlignmentTimerCommon


TimeAlignmentTimer,


...,


lateNonCriticalExtension

OCTET STRING (CONTAINING SystemInformationBlockType2-v8h0-IEs)





OPTIONAL,


[[
ssac-BarringForMMTEL-Voice-r9

AC-BarringConfig



OPTIONAL,
-- Need OP



ssac-BarringForMMTEL-Video-r9

AC-BarringConfig



OPTIONAL
-- Need OP


]],


[[
ac-BarringForCSFB-r10



AC-BarringConfig


OPTIONAL
-- Need OP


]],


[[




ac-BarringSkipForMMTELVoice-r12    ENUMERATED {true}         OPTIONAL,  -- Need OP

        ac-BarringSkipForMMTELVideo-r12    ENUMERATED {true}         OPTIONAL,  -- Need OP

        ac-BarringSkipForSMS-r12           ENUMERATED {true}         OPTIONAL,   -- Need OP
        ac-BarringPerPLMNList-r12          AC-BarringPerPLMNList-r12 OPTIONAL   -- Need OP

]]
}

SystemInformationBlockType2-v8h0-IEs ::=
SEQUENCE {


multiBandInfoList



SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission
OPTIONAL,
-- Need OR


nonCriticalExtension


SystemInformationBlockType2-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType2-v9e0-IEs ::= SEQUENCE {


ul-CarrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

OPTIONAL,
-- Cond ul-FreqMax


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,












p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

AC-BarringPerPLMNList-r12 ::= 

SEQUENCE (SIZE (1.. maxPLMN-r11)) OF AC-BarringPerPLMN-r12

AC-BarringPerPLMN-r12 ::=


SEQUENCE {


plmn-IdentityIndex-r12




INTEGER (1..maxPLMN-r11),


ac-BarringInfo-r12





SEQUENCE {


ac-BarringForEmergency-r12


BOOLEAN,



ac-BarringForMO-Signalling-r12

AC-BarringConfig
OPTIONAL,
-- Need OP



ac-BarringForMO-Data-r12


AC-BarringConfig
OPTIONAL
-- Need OP


}














OPTIONAL,
-- Need OP

ac-BarringSkipForMMTELVoice-r12

ENUMERATED {true}

OPTIONAL,
-- Need OP


ac-BarringSkipForMMTELVideo-r12

ENUMERATED {true}

OPTIONAL,
-- Need OP


ac-BarringSkipForSMS-r12


ENUMERATED {true}

OPTIONAL,
-- Need OP

ac-BarringForCSFB-r12



AC-BarringConfig

OPTIONAL,
-- Need OP

ssac-BarringForMMTEL-Voice-r12

AC-BarringConfig

OPTIONAL,
-- Need OP

ssac-BarringForMMTEL-Video-r12

AC-BarringConfig

OPTIONAL
-- Need OP
}

-- ASN1STOP
In the above, based on the assumption that the application running in low complexity UE is delay tolerant, barring information relevant for emergency call does not seem necessary. 
-- ASN1START

SystemInformationBlockType14-r11 ::=
SEQUENCE {


eab-Param-r11






CHOICE {



eab-Common-r11






EAB-Config-r11,



eab-PerPLMN-List-r11




SEQUENCE (SIZE (1..maxPLMN-r11)) OF EAB-ConfigPLMN-r11


}













OPTIONAL, -- Need OR

lateNonCriticalExtension



OCTET STRING


OPTIONAL,


...

}

EAB-ConfigPLMN-r11 ::=



SEQUENCE {


eab-Config-r11





EAB-Config-r11



OPTIONAL -- Need OR

}

EAB-Config-r11 ::=




SEQUENCE {


eab-Category-r11




ENUMERATED {a, b, c},


eab-BarringBitmap-r11



BIT STRING (SIZE (10))

}

-- ASN1STOP

In case of SIB14, note that EAB is proposed for managing the radio congestion level caused by MTC UEs while avoiding impact to normal UEs. Since new SIB includes ACB information only for low complexity UEs in normal coverage and enhanced coverage and it could adjust the radio congestion level, EAB information does not seem necessary in new SIB. However, applicable PLMN information (i.e. eab-Category) of EAB does not exist in ACB, this information may be necessary.

Proposal 2 Discuss whether the each field is necessary or not based on the above.

2.3 Scheduling and update of new SIB(s)
How schedule the new SIB would be discussed in RAN1, it seems to be good to wait for the result of RAN1 discussion to avoid duplicate discussion.
The contents of new SIB(s) in section 2.2 could be classified into two types, where one is changing rarely and another is changing relatively frequently. The fields relevant for access control might belong to the latter type. Considering this characteristics, it seems to be preferable to make two separate SIBs at the first glance. If we make one SIB including all the contents suggested in section 2.2, all the contents needs to be repeated longer period in case of the change of access control information since the size of the SIB becomes bigger than the one only including information non-relevant for ACB.  From the UE perspectives, this makes the UE read SIB longer period, resulting in more battery consumption. However, from the spectral efficiency point of view, as shown in LS more discussion is needed in RAN1 whether it may be more efficient to use one SIB rather than multiple smaller SIBs for a given SIB size.

Observation ) From the UE point of view, one SIB is better for reducing the battery consumption .

With regard to update mechanism of access class barring information, in order to quickly cope with radio congestion due to massive access trial, it may be regarded preferable to inform the update of SIB with paging message rather than modification period mechanism. However, considering the time required for acquisition of many repetitions for e.g. control channel for paging message, paging message, scheduling information and access class barring information, we are skeptical about the effectiveness of update mechanism through paging. Thus, in terms of update mechanism, it seems to be acceptable to use the same update mechanism for both the former type and the latter type.

Proposal 3 Update of new SIB(s) is based on normal SIB update mechanism.
2.4 Handling of SIB3~SIB8

With regard to mobility of Rel-12 low cost MTC UE, RAN2 agreed in RAN2#84 meeting as follows.

	If it is agreed to restrict BCCH transport block size to 1000 bit …

1
SIB1, 2, 3 and 4 are smaller than 1000 bit and therefore there is no issue regarding intra-frequency cell reselection. 

1a
Accepting a 1000 bit limit now might put future restrictions on the extendibility of these SIBs in the future! From RAN2 point of view it would be preferable to be able to extend existing SIBs to the current limit of ~2200 bit rather than restricting them to 1000 bit from now on. We will ask RAN1 what the impact would be to not restrict to 1000 bit.
2
SIB5 can be larger than 1000 bit depending on the number of carriers (and e.g. black lists). If the NW broadcasts a SIB5 with more than 1000 bit, low cost UEs are not required to read SIB5 successfully and in this case the UE should rely on existing cell selection rather than cell reselection (should still perform intra-frequency cell reselection). 

3
The same applies to inter-RAT SIBs (SIB6, SIB7, SIB8…) if those grow beyond 1000 bit. 

4
Low cost UEs operating in normal coverage support inter-frequency and inter-RAT cell reselection in IDLE mode unless the NW decides to configure the respective SIBs with more than 1000 bit. In that case, the UE performs cell selection. 

4a
RAN2 understands that restricting SIB5 to 1000 bit would limit the number of inter-frequency carriers addressed in SIB5 to ~XXX. This might not be acceptable in many networks operating with more carriers or requiring configuration of black lists. 

4b
One solution would be to define a SIB5bis which contains only a subset of the inter-frequency information. However, this increases the overhead.

4c
RAN2 points out that cell selection has no guaranteed performance requirements, i.e., the performance depends on UE implementation. 



As shown above, since SIB3 and SIB4 are smaller than 1000 bits, there is no issue regarding low complexity UE performing intra-frequency cell reselection based on the assumption that the network schedules the system information within 1.4MHz and the UE is always to know the location of the SIBs. As suggested by the above agreement, if the network is intended to support inter-frequency reselection while not impacting the normal UE’s performance, simple SIB5bis is recommended. 
Proposal 4 Discuss whether to introduce SIB5bis for inter-frequency reselection for low complexity UE in normal coverage. 

Regarding inter-RAT reselection, since broadcasting new system information for inter-RAT reselection wastes a lot of radio resources and supporting other system other than LTE does not make the low complexity UE cost efficient any more, we think it does not need to pay attention to supporting of inter-RAT reselection.
3.
Conclusion
With regard to system information for low complexity UE in normal/enhanced coverage, it is proposed that 
Proposal 1 Introduce new common SIB(s) for low complexity UE in normal coverage and extended coverage for SIB1, SIB2 and SIB14.
Proposal 2 Discuss whether the each field is necessary or not based on the above.

Proposal 3 Update of new SIB(s) is based on normal SIB update mechanism.

Proposal 4 Discuss whether to introduce SIB5bis for inter-frequency reselection for low complexity UE in normal coverage
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