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1 Background
In REL-14 three news SIB types were introduced: SIB15-NB, SIB20-NB, SIB22-NB. To support these new SIB types a REL-14 extension sibTypeExt-NB-v1420 was introduced [1]. In RAN2#97bis it was proposed to use all spare bits in SIB-Type-NB-r13 and introduce a SIB type extension in a later release when needed [2], [3]. The topic was postponed to investigate the impact when new SIB types are introduced in a later release. 
In this contribution the use of all spare bits of SIB-Type-NB-r13 in REL-13, and the impact when new SIB types are introduced in a later release is discussed further. 
2 Discussion
Existing ASN.1 encoding

Only three spare bits were left in SIB-Type-NB-r13, and it was decided to introduce a REL-14 extension in SIB-Type-NB-r13 and create a SchedulingInfoList-NB release 14 extension where the third new SIB is indicated, instead of using all spare bits in REL-13: 
SystemInformationBlockType1-NB-v14xy-IEs ::=
SEQUENCE {


cellSelectionInfo-v14xy



CellSelectionInfo-NB-v14xy

OPTIONAL, 
-- Need OR

schedulingInfoList-v14xy


SchedulingInfoList-NB-v14xy

OPTIONAL,
-- Need OR

nonCriticalExtension



SEQUENCE {}





OPTIONAL
}
…
SchedulingInfoList-NB-v14xy ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-v14xy

SchedulingInfo-NB-v14xy::=

SEQUENCE {


sib-MappingInfo-v14xy


SIB-MappingInfo-NB-v14xy OPTIONAL 
--
Need OR
}

…

SIB-Type-NB-r13 ::=




ENUMERATED {











sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13, 











sibType14-NB-r13, sibType16-NB-r13, sibType15-NB-v14xy,










sibType20-NB-v14xy, sibTypeExt-NB-v14xy}

SIB-MappingInfo-NB-v14xy ::= 

SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-v14xy

SIB-Type-NB-v14xy 
::=



SEQUENCE {


sib-TypeExt-r14 




SIB-TypeExt-NB-r14
OPTIONAL
-- Cond sibTypeExt
}

SIB-TypeExt-NB-r14 ::=



ENUMERATED {











sibTypeX-NB-v14xy, spare7, spare6, spare5,











spare4, spare3, spare2, spare1}
New ASN.1 encoding

An alternative encoding is to use all three spare bits in SIB-Type-NB-r13:
SIB-Type-NB-r13 ::=




ENUMERATED {











sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13, 











sibType14-NB-r13, sibType16-NB-r13, sibType15-NB-v14xy,










sibType20-NB-v14xy, sibTypeX-NB-v14xy }

and create an extension in a later release when new SIBs are introduced. For example when new SIBs are introduced in REL-15:

SchedulingInfoList-NB-v15xy ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-v15xy
SchedulingInfo-NB-v15xy::=

SEQUENCE {


sib-MappingInfo-v15xy


SIB-MappingInfo-NB-v15xy OPTIONAL 
--
Need OR

}
SIB-MappingInfo-NB-v15xy ::= 

SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-v15xy
SIB-Type-NB-v15xy 
::=


SEQUENCE {


sib-TypeExt-r15 



SIB-TypeExt-NB-r15
OPTIONAL
-- Need OR
}

SIB-TypeExt-NB-r15 ::=


ENUMERATED {










sibTypey-NB-r15, spare7, spare6, spare5,










spare4, spare3, spare2, spare1}

Expected gain with new ASN.1 encoding

In case the NW wants to schedule SIB22-NB with the existing ASN.1 encoding, the NW is required to broadcast both a REL-13 and a REL-14 SchedulingInfoList. The REL-13 SchedulingInfoList contains the scheduling information for the SI-messages (i.e. si-Periodicity, si-RepetitionPattern and si-TB-r13). The REL-13 SchedulingInfoList also includes sib-MappingInfo for the legacy SIB types. The REL-14 SchedulingInfoList includes sib-MappingInfo for SIB22-NB, i.e. the UE supporting SIB22-NB learns from the REL-14 SchedulingInfoList in which SI-message SIB22-NB can be acquired. In case an SI-message only includes SIB22-NB the sib-MappingInfo in REL-13 SchedulingInfoList is set to zero size. 

SIB-MappingInfo-NB-r13 ::= 


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

There are no requirements on the ordering of legacy and new SIB types in an SI-message, i.e. a UE is able to find the supported SIBs in the SI-message: 

SystemInformation ::=                      SEQUENCE {
       criticalExtensions                                CHOICE {

              systemInformation-r8                       SystemInformation-r8-IEs,

              criticalExtensionsFuture                   SEQUENCE {}

       }

}

SystemInformation-r8-IEs ::=         SEQUENCE {

       sib-TypeAndInfo                                         SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {

              sib2                                                   SystemInformationBlockType2,

              sib3                                                   SystemInformationBlockType3,

              sib4                                                   SystemInformationBlockType4,

              sib5                                                   SystemInformationBlockType5,

              sib6                                                   SystemInformationBlockType6,

              sib7                                                   SystemInformationBlockType7,

              sib8                                                   SystemInformationBlockType8,

              sib9                                                   SystemInformationBlockType9,

              sib10                                                  SystemInformationBlockType10,

              sib11                                                  SystemInformationBlockType11,

              ...,

              sib12-v920                                              SystemInformationBlockType12-r9,

              sib13-v920                                              SystemInformationBlockType13-r9,
              sib14-v1130                                             SystemInformationBlockType14-r11,

              sib15-v1130                                             SystemInformationBlockType15-r11,

              sib16-v1130                                             SystemInformationBlockType16-r11,

              sib17-v1250                                             SystemInformationBlockType17-r12,

              sib18-v1250                                             SystemInformationBlockType18-r12,

              sib19-v1250                                             SystemInformationBlockType19-r12,

              sib20-v1310                                             SystemInformationBlockType20-r13,
              sib21-v14x0                                             SystemInformationBlockType21-r14
       },

       nonCriticalExtension                       SystemInformation-v8a0-IEs                 OPTIONAL

}

The gain of the new ASN.1 encoding is that the need for a second SchedulingInfoList is postponed to a later release when new SIBs are introduced. The new ASN.1 encoding does not introduce any additional overhead. 
A CR to 36.331 is provided for discussion and agreement. 
3 Summary

RAN2 is kindly asked to discuss the SIB type encoding in NB-IoT in REL-14: 

Proposal 1: Use all spare bits in SIB-Type-NB-r13 and introduce a SIB type extension in a later release when needed. 
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