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1. Scope

This contribution discusses the introduction of new SIB types. The current specification applies 5 bits for the SIB type, which means that the identification of the first 31 SIB types is straightforward. The introduction of a 32th SIB type is less obvious. This is mainly due to the fact that system information can only be extended at the level of the SIB type while the SIB type IE also appears at the segment level. The aim of this paper is to evaluate a number of possible approaches.

Note
Currently 30 SIB types have been defined.

2. Discussion

2.1 Problem definition

The introduction of SIB types infolves the following changes:

· Addition of new code points to the IE SIB type (currently 30 values defined, 2 spares available). The IE SIB type is used in IE “Xyz segment and in the IEs “Complete SIB” & “Complete SIB (short)”.

· Addition of new code point(s) to the IE SIB and SB Type (currently 29 values defined, 3 spares available). The IE SIB and SB Type is used in IE “References to other system information blocks and scheduling blocks” which is used in the MIB.
· Addition of new code point(s) to the IE SIB type SIBs only (currently 27 values defined, 5 spares available). The IE “SOB type SIBs only” is used in the IEs “SCCPCH Information for FACH” and References to other system information blocks

The last spare value should be reserved to indicate “extension”, in which case an additional IE is used to distinguish between the extended SIB types e.g. between SIB 32, SIB 33, etc. In case we would select 3 bits for this additional IE we can introduce 7 additional SIB types (SIB 32 upto SIB 38). In this case value “000B” would apply for SIB 32 while value “111B” would again reserved for further extensions.

It should be noted that for system information the addition of non critical information is possible only at the level of SIBs, but neither at the level of segments nor at the level of the system information message. The SIB type field appears within the segments. Due to the lack of an extension option at that level, it is not clear how the SIB type field within the segments should be extended; that is how the extended SIB types should be distinguished within the segments. In the following a number of options are evaluated.

2.2 Including extended SIB type information within segments

The approach that is most consistent with the current specification is to add a new IE to the segments to distinguish the extended SIB types. Due to the lack of an extension mechanism, this can only be done by fitting the additional IE “Extended SIB types” in within the SIB data information element. The following table illustrates this approach.

	Information Element/Group name
	Value
	Comment

	Message type
	
	SYSTEM INFORMATION

	SFNprime
	
	Arbitrary value in range (0..4094 by step of 2)

	CHOICE Segment combination
	Combination 2
	

	>First Segment
	
	

	>>SIB type
	“1111”
	Reserved for extension

	>>SEG_COUNT
	2
	

	>>SIB data fixed
	
	Original SIB data fixed IE, size 222 bits

	>>>SIB type ext
	“000”
	SIB 20

	>>>SIB data fixed ext
	
	219 bits


When using this scheme, referred to as Option A, receivers supporting the extensions should be able to decode the SIB data and know that the first bits actually concern the SIB type extension. Within the ASN.1 this can be reflected by making the IE SIB type extension conditional on the value of SIB type; it is included if SIB type has value “Reserved for extension”. This is illustrated in the following:

FirstSegment ::=




SEQUENCE {


-- Other information elements



sib-TypeAndFirstSegment



SIB-TypeAndFirstSegment

}

SIB-TypeAndFirstSegment ::=


CHOICE {


MasterInformationBlock



NormalFirstSegment,


systemInformationBlockType1


NormalFirstSegment,


systemInformationBlockType2


NormalFirstSegment,


systemInformationBlockType3


NormalFirstSegment,


systemInformationBlockType4


NormalFirstSegment,


systemInformationBlockType5


NormalFirstSegment,


systemInformationBlockType6


NormalFirstSegment,


systemInformationBlockType7


NormalFirstSegment,


systemInformationBlockType8


NormalFirstSegment,


systemInformationBlockType9


NormalFirstSegment,


systemInformationBlockType10

NormalFirstSegment,


systemInformationBlockType11

NormalFirstSegment,


systemInformationBlockType12

NormalFirstSegment,


systemInformationBlockType13

NormalFirstSegment,


systemInformationBlockType13-1

NormalFirstSegment,


systemInformationBlockType13-2

NormalFirstSegment,


systemInformationBlockType13-3

NormalFirstSegment,


systemInformationBlockType13-4

NormalFirstSegment,


systemInformationBlockType14

NormalFirstSegment,


systemInformationBlockType15

NormalFirstSegment,


systemInformationBlockType15-1

NormalFirstSegment,


systemInformationBlockType15-2

NormalFirstSegment,


systemInformationBlockType15-3

NormalFirstSegment,


systemInformationBlockType16

NormalFirstSegment,


systemInformationBlockType17

NormalFirstSegment,


systemInformationBlockType15-4

NormalFirstSegment,


systemInformationBlockType18

NormalFirstSegment,


schedulingBlock1




NormalFirstSegment,


schedulingBlock2




NormalFirstSegment,


systemInformationBlockType15-5

NormalFirstSegment,


systemInformationBlockType19

NormalFirstSegment,


reservedForExtension



ExtendedFirstSegment

}

NormalFirstSegment ::= SEQUENCE {


-- Other information elements



seg-Count





SegCount,



sib-Data-fixed




SIB-Data-fixed

}

ExtendedFirstSegment ::= SEQUENCE {


-- Other information elements



seg-Count





SegCount,



sib-TypeExt





SIB-TypeExt,



sib-Data-FixedExt



SIB-Data-FixedExt

}

It should be noted that the scheduling of system information has been optimised so that in case a segment takes an entire TB no size information is included. This is implemented by means of separate values for the CHOICE parameter “Segmentation combination”. This has resulted in a large number of ASN.1 definitions, mainly for the purpose of size optimisation. The use of the above approach would not only significantly increase the large number of ASN.1 lines but also further increase the scheduling complexity (since the number of payload bits is different for an extended SIB due to the additional SIB type extension field). 

The increase in ASN.1 definitions can be avoided by not explicitly reflecting the conditional presence of the SIB-TypeExt in the ASN.1 e.g. by just inserting a comment. However, this is not considered to be a satifactory solution.

2.3 Including extended SIB type information only within scheduling info

Information about which SIB types are included in a certain SYSTEM INFORMATION message/ broadcast at a certain SFN is not only provided within the segments but also within the scheduling information that is included in the MIB and/ or the SB(s). This redundancy makes the segmentation more robust and makes it possible for the UE to decode and process SYSTEM INFORMATION messages without considering the scheduling information.

An alternative approach for extending SIB types, referred to as Option B, works as follows:

· the SIB type within the segments is set to value ‘1111’B, indicating that this concerns an extension. This ensures that the SIB will be ignored by mobiles not supporting this extension

· within the scheduling information (within the MIB and/ or the SB):

· the SIB type is set to ‘1111’B

· a new IE “Extended SIB types” is added to the MIB & SBs to distinguish the extended SIB types
For the extended SIB types the segments do not include the information to distinguish between  the different extended SIB types that may be included in the same SYSTEM INFORMATION message. This can be overcome either by including additional information in the scheduling information or by defining a fixed rule e.g. that the order used in the SYTEM INFORMATION message is the same as the one used in the scheduling information.

2.4 Using “code set shifting” for the SIB type

Another possible approach for extending SIB types, referred to as Option C, works as follows:

· to apply different code sets used to interpret the SIB type; in case of code set “0” value ‘0000’B in the SIB type means SIB 1 while the same value means SIB 33 when operating in code set “1”. The code set to be used is indicated in the scheduling information by means of an extension 

· within the segments to re- use the same values within the SIB type field for extended SIB types e.g. value ‘0000’B for SIB 32

· within the scheduling information to re- use the same values within the SIB type field for extended SIB types e.g. value ‘0000’B for SIB 32

This scheme very much resembles the code set shift mechanism as used in some other protocols eg. ISDN. Due to the re- use of values this option concerns a backward incompatible change, requiring changes that all mobiles need to support. Due to this, this option C is not really an acceptable alternative.

3. Conclusion and proposal

This contribution discussed three ways to add new SIB types. The characteristics of these different alternatives are summarised in the following table.

	Option
	Advantages
	Problems/ limitations

	A
	Backwards compatible

Receiver does not need to consider scheduling information when decoding a SIB
	More overhead/ inefficient

More complicated scheduling

Complicated ASN.1 which significant increase of size

	B
	Backwards compatible

Efficient

Existing scheduling althorithms not affected

Straightforward ASN.1 change
	Requires mechanism to support multiple extensions in one SYSTEM INFORMATION message

	C
	Efficient

Existing scheduling althorithms not affected

Straightforward ASN.1 change

Easiest to support extension with many new SIB types

Does not require mechanism to support multiple extensions in one SYSTEM INFORMATION message
	Backwards incompatible


Option B is considered to be the most attractive candidate for introducing new SIB types.  Upon agreeing an approach in R2, CRs may be prepared to introduce the details of this solution this solution the details of this solution in TS 25.92.
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