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1
Introduction
This document analyses the implications of a Rel-6 UE implementation camping on a NW using and scheduling Rel-7 and Rel-8 SIB extension types. 
SIB type extension was introduced in Rel-6, but only included one SIB type ( SIB 11bis ). 

In Rel-7 further SIB types were introduced using the SIB type extension – however it was only specified in Rel-7 how a UE should distinguish between different extension types. It mandated that the UE SHALL check the scheduling information to match the specific SIB types (11bis, 15bis) with the received extended SIB’s frame number. The restriction that the NW should not schedule different SIB extension types in the same system information block was also added.

In Rel-8 the problem was further extended with the introduction of SIB type extension 2. The rel-7 specified handling is sufficient for Rel-8 UEs to distinguish.

This means that it is unclear how a rel-6 UE should behave when the NW uses rel-7 or later extension SIB types. 
2
SIB Type extension by protocol release

2.1 
Rel-6 specification
In Rel-6, the new type of system information block type is indicated in the received System Information block or segment by the value “extension” in the R99 IE “SIB Type”.

10.3.8.21
SIB type

The SIB type identifies a specific system information block.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	SIB type
	MP
	
	Enumerated, see below
	No spare value is needed


	List of enumerated values
	Version

	Master information block,

System Information Type 1,

System Information Type 2,

System Information Type 3,

System Information Type 4,

System Information Type 5,

System Information Type 6,

System Information Type 7,

System Information Type 11,

System Information Type 12,

System Information Type 13,

System Information Type 13.1,

System Information Type 13.2,

System Information Type 13.3,

System Information Type 13.4,

System Information Type 14,

System Information Type 15,

System Information Type 15.1,

System Information Type 15.2,

System Information Type 15.3,

System Information Type 15.4,

System Information Type 15.5,

System Information Type 16,

System Information Type 17,

System Information Type 18,

Scheduling Block 1,

Scheduling Block 2,
	

	System Information Type 5bis,

Extension Type
	REL-6


The IE “SIB Type extension” is included in the scheduling information in MIB and Scheduling Block Type 1.

10.3.8.18b

SIB type extension

The SIB type identifies a specific extension system information block.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	SIB type extension
	MP
	
	Enumerated, see below
	Seven spare values are needed


	List of enumerated values
	Version

	System Information Type 11bis
	REL-6


According to the Rel-6 specification there is only 1 type of extension SIB. No new behaviour is defined, therefore a UE implemented according to the Rel-6 specification has unspecified behaviour if any of the spare values are received in SIB type extension which is received in scheduling information.

Furthermore, in the received system information block – only “SIB type” is indicated. With the value “extension” indicated + no behaviour defined, it can only be assumed by a Rel-6 UE using Rel-6 specification that the SIB is of type 11bis. 
2.2 
Rel-7 specification
In Rel-7, the IE “SIB Type extension”, included in the scheduling information in MIB and Scheduling Block Type 1, was extended to include further SIB types and is included in the IE “References to other extension system information blocks”.
10.3.8.18b

SIB type extension

The SIB type identifies a specific extension system information block.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	SIB type extension
	MP
	
	Enumerated, see below
	
	REL-6


	List of enumerated values
	Version

	System Information Type 11bis
	REL-6

	System Information Type 15bis,

System Information Type 15.1bis,

System Information Type 15.2bis,

System Information Type 15.3bis,

System Information Type 15.6,

System Information Type 15.7

System Information Type 15.8
	REL-7


This is indicated by the value “extension” in the R99 IE “SIB Type” received in the System Information Block itself, the same as in Rel-6. However, new behaviour was defined that the UE shall check scheduling information received in MIB and SB1 to check which of the SIB types is contained in that System Information Block or segment. 

10.3.8.21
SIB type

The SIB type identifies a specific system information block.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	SIB type
	MP
	
	Enumerated, see below
	NOTE 1

	NOTE 1:
If the value "Extension Type" is signalled, the UE shall use the scheduling information in the MIB and, if present, in the SB1 and SB2 to identify the specific type of system information block.


A further note was added in order that the different extension types are not scheduled together (otherwise UE cannot distinguish which type to decode + where). If the NW does send such a scheduling configuration then UE behaviour is unspecified. 

10.2.48
SYSTEM INFORMATION

This message is used by the UTRAN to convey system information blocks to the UE.

<text skipped>

	NOTE 2:
If one of the combinations 5 to 9 is used, the IE "SIB type" = "Extension Type" should not occur more than once in that message, otherwise the UE behaviour is unspecified.


It is clear therefore that a Rel-7 or later UE needs to use the scheduling information to identify which type of SIB block needs to be decoded in the received System information message if extension type is indicated. Scheduling of multiple types of SIB extension together in the same BCCH message is avoided, if segmentation is used, otherwise this procedure does not work (i.e. from scheduling information it is not possible to identify which segment contains which extension – the segment is identified only with “extension” type, and the scheduling information indicated which type of extension is included in that particular BCCH message)
2.3 
Rel-8 specification
In Rel-8, a new IE “SIB Type extension2”, was added to indicate the new types of System Information Block + is included in the scheduling information in MIB and Scheduling Block Type 1 in the IE “References to other extension system information blocks2”. 
This was due to the fact that Rel-7 features had consumed all of the available spare bits in the the Rel-6 IE “SIB Type extension”. This works since we have the requirement that the UE checks scheduling information to identify which particular block to decode, and that we do not expect more than one type of SIB extension to be included in a particular BCCH message.

10.3.8.18c

SIB type extension2

The SIB type identifies a specific extension system information block.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	SIB type extension2
	MP
	
	Enumerated, see below
	Five spare values are needed
	REL-8


	List of enumerated values
	Version

	System Information Type 19
	REL-8

	System Information Type 15.2ter
	

	System Information Type 20
	


3
Consequence

It’s clear that the Rel-7 and Rel-8 UE behaviour is sufficient to handle different SIB extension types, because UE must check the scheduling information to identify which type to decode. 

However there is no behaviour defined in Rel-6 to distinguish between extension types – only 1 extension type is defined and no requirement to check against scheduling information. Therefore care needs to be taken for Rel-6 UEs camping on a NW which uses Rel-7 and/or Rel-8 SIB extension types.

There are 2 main consequences of this. 

1. Scheduling information. 

According to the Rel-6 specification it makes no sense for the list of extension types (References to other extension system information blocks) to be larger than 1 since there is only 1 type defined.  If a Rel 6 UE camped on a Rel 7 NW uses scheduling information to check the system information extension type and the first entry in the list of “References to other extension system information blocks” points to other extension system information blocks (e.g. 15bis), then the UE behaviour is not specified since the decoded type will be a spare type. This could result in the UE being unable to receive SIB11bis. 

2. Received System Information Block.
A Rel 6 UE cannot differentiate between multiple SIB extension types.  The reason for this is a Rel 6 UEs is only aware of 1 extension SIB type and the UE is not mandated to check scheduling information to distinguish between different extension SIB types (as in REL 7 and REL 8).  Therefore a REL 6 UE camped on a Rel 7/8 NW may or may not use scheduling information to locate the actual system information types (e.g. 11bis and 19) so may or may not discard system information blocks which it does not support.
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As a consequence, a Rel 6 UE may attempt to decode all extension types received as SIB11bis.  If the SIB 11bis is scheduled in the MIB and a UE does not receive the SIB11 bis then the behaviour of the REL 6 UE is undefined.  Worst case a Rel 6 UE may not perform cell camping on such a NW. 

4
Conclusion
In this document we have discussed the incremental approach in the specification in which new system information block extensions were introduced. In the Rel-6 specification only 1 extension type is defined and therefore in order to ensure forwards compatibility with networks using Rel-7 or later extensions, the following clarification is needed. 
Proposal:  In order to ensure forward compatibility of a Rel-6 UE on a NW using Rel-7/8 and later SIB extensions.  
1. Scheduling information. 

Clarify in Rel 6, 7, 8 and 9 specification that if SIB11bis is scheduled it must be the first entry in the scheduling information list: “References to other extension system information blocks”.  

2. Received System Information Block.
In Rel-7, 8 and 9 mandate that the extension SIB type for SIB11bis, cannot be interleaved with any other extended SIB type.  
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