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1
Introduction
In the 25.331 CR 3032 "A-GNSS in UTRAN (RRC)" [1], seven new SIB types were added to the RRC protocol. New extensions for the SIB types were introduced in REL-6 for the purpose of introducing the SIB type 11bis [2]. However, when A-GNSS was introduced, it was found that the Rel-6 mechanism is insufficient for the accommodation of the seven new SIB types proposed for A-GNSS. An action is required to handle this problem. A proposal is provided in this paper.
2
Extension needed for the new SIB types
2.1
General

When the SIB type 11bis message was introduced in Rel-6, certain extensions were made in both the Master Information Block (MIB) and the two Scheduling Blocks (SB1 and SB2) on BCCH. A new IE "SIB type extension" was also introduced to identify the new SIB type(s) in those extensions.
It is however notable that no extension of the SYSTEM INFORAMTION message as such was made. Therefore, it is not possible to explicitly indicate the presence of the new type SIB segments in the SYSTEM INFORMATION message on BCCH. Instead, it is assumed that the scheduling of those SIB types is indicated in the MIB and/or the two Scheduling Blocks. In the SYSTEM INFORAMTION message, when the segments of those new SIB types are transmitted, they are all just indicated in the corresponding IE "SIB Type" with the value "Extension Type". Hence, the UE has to rely on the scheduling information, in order to understand precisely which SIB type that is received.
The IE "SIB type extension" defined in Rel-6 had one value allocated for the SIB type 11bis and additionally seven spare values defined. Apparently, it was not expected that Rel-7 should define seven new SIB types in one go, because in that case, more than seven spare values would likely had been defined already in Rel-6. The problem now is how to accommodate all the newly proposed SIB types and at the same time keep an option for future extension open.
At the last RAN2 meeting (RAN2-58, 7 – 11 May 2007), it was agreed to allocate six of the seven available spare values in IE "SIB type extension" for six of the new SIB types needed for A-GNSS. The seventh SIB type was agreed, but no value in the IE "SIB type extension" was allocated. It was anticipated that the last spare value would be needed for a new "Extension Type" value, but the details how to solve this was left open and needs to be resolved before the RAN-37 meeting in September. Two possible alternatives are outlined below, but only the second one is considered an acceptable alternative.

2.2
Alternative 1: Rel-6 extension of the existing IE "SIB type extension"

It should at least be mentioned that one possibility would be to make a change in the existing (Rel-6) IE "SIB type extension" and include additional spare values already, in order to accommodate the new SIB types required in Rel-7. It would, however, require a change in the Rel-6 ASN.1, which has been considered as frozen for more than a year by now. A change like that would not be backward compatible with Rel-6 equipment (networks and UEs) that have been implemented with support for the SIB type 11bis based on the current version of the Rel-6 standard.
This is an alternative that might offer a nice solution for the Rel-7 equipment. However, considering the negative impact on the Rel-6 equipment that may exist, this alternative should not be used.

2.3
Alternative 2: Creation of Rel-7 IE "SIB type extension 2"

The alternative would be to implement the same type of changes made for the SIB type extensions in Rel-6 once more. That would include the introduction of a new IE "SIB type extension 2" and also include another set of extensions in the MIB, the SB1 and the SB2; more or less a copy of those made in Rel-6.
This alternative is backward compatible versus Rel-6. However, it suffers from a weakness that new SIB types cannot be explicitly indicated in the SYSTEM INFORMATION message. Hence, the UE has to rely on the scheduling information in order to identify the segments of the new SIB types when they are included in the SYSTEM INFORMATION message. In particular in those cases where the SYSTEM INFORMATION message contains more than one SIB segment, ambiguities may arise, if there is more than one SIB type indicated as the "Extension Type" in the same SYSTEM INFORMATION message.

The problem can be avoided from the network side. However, with an increasing number of new SIB types, the restrictions on the scheduling of the system information might lead to a somewhat less optimal utilisation of the SYSTEM INFORMATION message. The payload choices "lastAndFirst", "lastAndComplete", "lastAndCompleteAndFirst", "completeSIB-List" and "completeAndFirst" might be unsuitable, if they are mixing two or more SIB types indicated as the "Extension Type".
On the other hand, the solution is rather straightforward and it reuses the same method as were used in the previons (release (Rel-6), which is good. An issue to be determined is the number of new SIB type values to be created in Rel-7. Given the experience of A-GNSS, it is suggested to create at least 16 new SIB type values, in order to avoid the same situation to occur again. No guarantee can be given, but the solution in Rel-7 should hopefully be sufficient to support the requirements for potential new SIB types in a couple of the next releases.
It is proposed to create an IE "SIB type extension 2" comprising 16 new code points, which can be used for new SIB types in the Rel-7 and in the future. One of those values will be used for the last SIB type proposed for A-GNSS, the other values left as spare values for the time being.
2.4
The SYSTEM INFORMATION message
It is proposed not to do any changes in the SYSTEM INFORMATION message. The disadvantage from Rel-6 that the new SIB types indicated in the IE "SIB type extension" and the proposed IE "SIB type extension 2" are not possible to indicate explicitly in the SYSTEM INFORMATION message. Segments of those SIB types will be indicated in the IE "SIB type" with the value "Extension Type". The UE has to rely on the scheduling information to determine the actual SIB type of those segments.
There is no straightforward way to extend the SYSTEM INFORMATION message. There are no explicit extension mechanisms provided. There is a payload choice with five spare branches. One of those could be used to create a sort of critical extension of the message, basically replicating parts of the original payload choices with some modification.
RAN2 should consider the proposal regarding the SYSTEM INFORMATION message (i.e., not to do any changes) and is asked to endorse it. If the proposal is not acceptable, other alternatives need to be further investigated.

In particular, RAN2 should check whether there could be any backward compatibility issues with the proposed approach. For instance, a Rel-6 UE attempting to read the SIB type 11bis on BCCH has to read the scheduling information for SIB type 11bis, before attempting to decode the SIB segments marked as "Extension Type" in the SYSTEM INFORMATION message. If not, those SIB segments may contain something completely else, with an unpredictable UE behaviour as the result. RAN2 should check that this is clear from the Rel-6 version of the specification.

Another question is whether the UE requirements are clear enough, if more than one SIB type is scheduled to a certain TTI and if more than one of those are indicated as "Extension Type" in the SYSTEM INFORMATION message. Could a network expect the UE to resolve that; are there any particular restrictions for a network using that as an option?

3
Conclusion and recommendation

A mechanism for the extension of the SIB type range is needed to accommodate the new SIB types for A-GNSS [1]. It is proposed that a solution is used similar to that, which was defined when the SIB type 11bis was introduced [2]. It is proposed to dimension the new mechanism with 15 spare SIB types after the seven SIB types needed for A-GNSS have been taken. A draft CR to 25.331 is attached.
Potential problems regarding the indication of new SIB types in the SYSTEM INFORMATION message on BCCH has been discussed. No particular action is proposed, but RAN2 is asked to confirm that no action is needed.
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