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1
Introduction
When inspecting the extension of SIB types that has been made after R99, the SIB type 5bis is brought into focus. It is found that method used to introduce the SIB type 5bis case is not backward compatible in a strict sense. If the scheduling information regarding SIB type 5bis is included in the MIB or in one of the scheduling blocks (SB1 or SB2), a UE that has not implemented support for the SIB type 5bis might fail reading the BCCH. Those UEs are, for instance, all the Rel-5 and earlier UEs supporting the UTRA frequency band I, no other UTRA frequency band, but possibly a few GSM bands in addition.

As long as the SIB type 5bis message is transmitted only in those UTRA frequency bands where all the UEs are required to support the SIB type 5bis, this might not be much of a problem. However, several of those bands share downlink frequencies with Band I (or Band III). A Band I UE that happens to roam into, e.g., a Band IV network needs to read the BCCH information to understand that is is not supposed to camp there. The UE should determine whether the SIB type 5 is present in those UTRA cells or not. Due to the potential incompatibility with the BCCH scheduling information, the UE behaviour might not be fully predictable. It might have an adverse effect on, for instance, the UE battery consumption and, in worst case, if there is a GSM network where the UE would normally be able to attach, it might adversely affect, or even prevent the GSM operation.
RAN2 should be aware of these limitations. It is unclear how far those aspects were discussed when the SIB type 5bis message was introduced in Rel-6. A brief discussion is provided in this paper. RAN2 is asked to take note of it.
3
Backward compatibility of the SIB type 5bis message

When the SIB type 5bis was introduced in the Rel-6 version of the specification, code points were allocated in the two ASN.1 IEs "SIB-TypeAndTag" and "SIBSb-TypeAndTag". As it is shown in the ASN.1 extracts below, former spare values were used (shading color). In addition, the IE "CellValueTag" was included in the SIB type 5bis case, replacing the earlier NULL statements associated with the spare values.
-- Rel-5 and before:

SIB-TypeAndTag ::=

CHOICE {


..


sysInfoType15-5


CellValueTag,


spare5




NULL,


spare4




NULL,


spare3




NULL,


spare2




NULL,


spare1




NULL

}

SIBSb-TypeAndTag ::=
CHOICE {


..

sysInfoType15-5


CellValueTag,


spare3




NULL,


spare2




NULL,


spare1




NULL

}


-- Rel-6 and later:

SIB-TypeAndTag ::=

CHOICE {


..


sysInfoType15-5


CellValueTag,


sysInfoType5bis


CellValueTag,


spare4




NULL,


spare3




NULL,


spare2




NULL,


spare1




NULL

}

SIBSb-TypeAndTag ::=
CHOICE {


..

sysInfoType15-5


CellValueTag,


sysInfoType5bis


CellValueTag,


spare2




NULL,


spare1




NULL

}

Clearly, the addition of the IE "CellValueTag" in the CHOICE structure is not backward compatible. Whenever the "sysInfoType5bis" choice is taken, a UE supporting the SIB type 5bis expects the IE "CellValueTag" to follow, whereas a legacy UE interpret this as a "spare" branch, according to the earlier versions of the standard, and expects nothing to follow as part of this IE.
Consequently, when scheduling information for the SIB type 5bis is included in the MIB or one of the two scheduling blocks, UEs implemented according to the earlier versions of the standard will interpret the "CellValueTag" bits as the start of the IE "SchedulingInformation", according to the respective definitions of IEs "SchedulingInformationSIBSb" and "SchedulingInformationSIB" below:

SchedulingInformationSIB ::=
SEQUENCE {

sib-Type





SIB-TypeAndTag,

scheduling





SchedulingInformation

}

SchedulingInformationSIBSb ::=
SEQUENCE {

sibSb-Type





SIBSb-TypeAndTag,

scheduling





SchedulingInformation

}

It is evident that this will result in a decoding error and an unpredictable behaviour of the UE. It is unlikely that the UE succeeds to receive the information transmitted on BCCH in this case.
Fortunately, the SIB type 5bis is used only in certain frequency bands. It is used in the frequency bands IV (Rel-6), IX (Rel-7) and X (Rel-7). UEs supporting those frequency bands are required to support the SIB type 5bis, irrespective of the UE release, so they should not be affected by this problem.

However, according to [1], the DL carrier frequencies of band IV and X are subsets of those used in frequency band I. The DL carrier frequencies used in frequency band IX is a subset of those used in frequency band III. A Rel-5 UE or earlier, supporting frequency band I, but not frequency band IV nor X, the UE is not required to support the SIB type 5bis. Consequently, if such a UE is roaming into a network operating in the frequency band IV or X, it is not evident that the UE is able to receive the information on BCCH correctly. (The corresponding problem would apply for a frequency band III capable UE roaming into a frequency band IX network.)
It is possible that there is no major malfunction due of this problem, because UEs not supporting a certain frequentcy band are not supposed to operate in those networks. However, the effect of the ASN.1 decoding error that might occur before the UE has determined the frequency band of the cell could be quite unpredictable. It is difficult to tell exactly how a UE would behave only on the basis of the standard. Strange UE behaviour might occur. However, so far it is not known if any significant problems have been identified in the commercially available UTRA networks due to this. – In a potentially bad case, problems decoding the BCCH of a UTRA cell might cause UE malfunctions such that the UE is also unable to attach properly to a co-located GSM network, where the UE should be able to make access.
The UEs that are implemented based on the Rel-6 and later versions of the standard should not be affected by the problem, irrespective of which frequency band(s) they support.

It is difficult to see that there is anything that can be done in the standard to help the situation. Hence, it is proposed not to take any specific action. However, RAN2 is asked to take note of the information. In case problems of this kind are reported in the future, the background should be understood.
If problems do occur, possible solutions are likely on the network side. The network could choose to include the scheduling information for SIB type 5bis such that it is placed last in the list of scheduling information in the MIB or in one of the scheduling blocks. In that way, it could be possible to ensure a proper decoding also by the UEs not implementing support for the SIB type 5bis (interpreting the unexpected "CellValueTag" as the first bits of the IE "SchedulingInformation" associated with, for those UEs, an unknown SIB type, followed by "padding").
4
Conclusion and recommendation

A potential problem regarding the backward compatibility of the SIB type 5bis has been discussed. It should be noted that there could be a potential problem with Rel-5 or earlier UEs, not supporting the frequency bands where the SIB type 5bis is used, if those are roaming into such a network. They might be unable to decode the BCCH information and the UE behaviour would then unpredictable.

It is not known whether problems of this kind have been reported from commercial network operation. No action is proposed. RAN2 should however be aware of the potential problem, if problems of that kind are reported in the future.
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