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1 Introduction

The purpose of this contribution is to continue discussions regarding message and information element sizes for Rel-13 low complexity UEs and coverage enhancements work items. This contribution is an update of R2-154655 [1] and R2-154904 [2].
In order to reduce the size of system information messages, it is proposed in [1] and [2] to use critical extensions for a few size critical system information structures, namely SIB1bis and System Information (SI) message. It is envisioned that without such critical extensions the size of this SI would be significantly larger, due to the use of extension addition groups for fields that are always present (scheduling information). The contents of the critically extended SI information is proposed to be the same i.e. the only intention is to avoid the excessive overhead due to extension markers used. The critically extended system information further more aim to provide such problems to occur in future.
This contribution aims to estimate the overhead impact of extension marker in SIB-Type information element (which is used in both SIB1 and SIB1bis).
2 Discussion
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),

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-v1250, sibType18-v1250,










..., sibType19-v1250}

The information element defines 16 code points, i.e. bit combinations, which requires 4 bits. In addition, the extension marker requires one bit to indicate the presence/absence of extension values. If the extension marker is never used (i.e. none of the encoded values are extension values) the encoding of sib-MappingInfo requires 5 bits for every instance of SIB-Type that is included in SIB-MappingInfo. 
An interesting question is whether it would be beneficial to introduce some new spare values in the SIB-Type information element in order to avoid extension marker overhead because spare values typically require less bits than extension values. It is however not possible to add more spare values to this information element without creating a critical extension. A problem arises, since the introduction of critical extensions increases complexity and therefore it should be investigated if (in this specific case) the potential gains of such an extension are significant enough to justify the extra complexity. It is therefore motivated to analyse encodings of extension values where the extension marker is used.
The indication of the extension marker usage is encoded in the beginning of the enumerated type. The bit is set to 1 if the value to be encoded is an extension value and 0 otherwise. If the extension marker is used, only the extension value needs to be encoded which requires one octet [3]. In that case, it is not necessary to use any of the already defined 16 code points and therefore the encoding increases from 5 bits to 8 bits, i.e. it increases with 3 bits.
If new spare values are introduced, it is possible to make a more compact encoding but, one should keep in mind, that the addition of spare values also requires at least one extra bit. It means that the gains would be at most 2 bits for every instance of SIB-Type that is included in SIB-MappingInfo and therefore the impact of extension marker overhead does not seem to be very significant. In addition, if spare values are used very rarely, the addition of spare values may be counter-productive because the spare bit needs to be encoded also when the spare values are not used. In such use cases, the extension marker mechanism may be more efficient because it does not add any overhead unless extension values are needed. In conclusion, the potential gains of restructuring the message do not seem to justify the extra complexity. 
3 Conclusion
The potential gains of restructuring SIB1 or SIB1bis message in order to reduce extension marker overhead do not seem to justify the extra complexity. It is therefore concluded that the reduction of extension marker overhead is not a sufficient reason to introduce a new structure for SIB1bis message.
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