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1 Introduction

The purpose of this contribution is to summarize offline discussions regarding message and information element structures for Rel-13 low complexity UEs and coverage enhancements work items. This contribution is an update of R2-154655 [1].
2 Discussion
In order to reduce the size of system information messages, it is proposed to avoid the use of extension markers and extension addition groups in SIB1bis and System Information (S) message.
The current SIB1 structure includes SIB-Type information element which is already extended by using an extension marker (and where all spare values are furthermore used),

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}
If new SIBs are introduced, the extensions may cause considerable impacts on the message size depending on SIB scheduling. If the extension marker is used e.g. five times and every extension marker generates roughly three octet encoder data, it may happen that half of the message will be encoder-generated auxiliary information. It is therefore proposed to critically extend SIB-Type information and add some spare values,

Proposal 1 Introduce spare values in the new SIB-Type information element version.
The critically extended version could be defined by using 14 spare values as follows and the scheduling info list and mapping info would further need to be updated,

SchedulingInfoList-13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-r13
SchedulingInfo-r13 ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo-r13




SIB-MappingInfo-r13
}

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





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, spare14, spare13, spare12, spare11,











spare10, spare9, spare8, spare7, spare6, spare5,











spare4, spare3, spare2, spare1, ... }
The cost of adding these 14 spare values is only one bit because the total number of code points increases from 2^4=16 to 2^5=32. Observe that the extension marker requires one code point. If 14 spare values are not deemed to provide sufficient extensibility, the number of spare values could be increased further.

The integration of these critical extensions requires a new structure for SIB1bis. It is proposed to create a new structure for SIB1bis such that a new version of the SIB-Type information element and scheduling info can be used.

Proposal 2 Create a new structure for SIB1bis.
The new proposed structure is shown below,
SystemInformationBlockType1bis-r13 ::=
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-r13



SchedulingInfoList-r13,


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

}
In addition, the SI message makes use of a SEQUENCE OF CHOICE structure where the CHOICE type is extended with an extension marker as indicated with yellow colour below,
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


},


nonCriticalExtension



SystemInformation-v8a0-IEs


OPTIONAL

}
Accordingly, transfer of all those SIBs that are introduced as extensions after SIB11 generates several octet auxiliary data which increases the message size. It is therefore proposed to critically extend the SI message 
Proposal 3 Introduce a critically extended version of SI message.
The proposed extension is shown below
-- ASN1START

SystemInformation ::=



SEQUENCE {


criticalExtensions




CHOICE {



systemInformation-r8



SystemInformation-r8-IEs,



criticalExtensionsFuture


CHOICE {




systemInformation-r13



SystemInformation-r13-IEs,




criticalExtensionsFuture-r13

SEQUENCE {}


}

}

}
The critically extended version could avoid the encoder generated auxiliary information if spare values are used instead of the extension marker,
Proposal 4 Introduce spare values in the new SI message version.
The proposed spare values should be added as shown below,

SystemInformation-r13-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







SystemInformationBlockType12-r9,



sib13







SystemInformationBlockType13-r9,



sib14







SystemInformationBlockType14-r11,



sib15







SystemInformationBlockType15-r11,



sib16







SystemInformationBlockType16-r11,



sib17







SystemInformationBlockType17-r12,



sib18







SystemInformationBlockType18-r12,



sib19







SystemInformationBlockType19-r12,


spare13







NULL,



spare12







NULL,



spare11







NULL,



spare10







NULL,



spare9







NULL,



spare8







NULL,



spare7







NULL,



spare6







NULL,



spare5







NULL,



spare4







NULL,



spare3







NULL,



spare2







NULL,



spare1







NULL,


...

},


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

In that way, there are 2^5=32 code points whereof 14 are spare values. Note that the extension marker again requires one code point. The UE behaviour upon the reception of spare values is specified by the generic error handling and therefore no interoperability issues are expected if the message extensibility is specified in this manner.
5.7.1
General

The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g. within the procedure specific error handling.

The UE shall consider a value as not comprehended when it is set:

-
to an extended value that is not defined in the version of the transfer syntax supported by the UE.

-
to a spare or reserved value unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved value.

The UE shall consider a field as not comprehended when it is defined:

-
as spare or reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved field.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Introduce spare values in the new SIB-Type information element version.
Proposal 2
Create a new structure for SIB1bis.
Proposal 3
Introduce a critically extended version of SI message.
Proposal 4
Introduce spare values in the new SI message version.
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