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1 The problem

An extension container, including the IE "UE-RadioAccessCapability-v3g0ext", is missing in the ASN.1 representation of the UE CAPABILITY INFORMATION message. The IE "UE-RadioAccessCapability-v3g0ext" is optionally present in both the RRC CONNECTION SETUP COMPLETE and the INTER RAT HANDOVER INFO messages, but not in the UE CAPABILITY INFORMATION message, where it should also be optionally present.

The IE "UE-RadioAccessCapability-v3g0ext" contains an indication of the UE positioning capability "Support for SFN-SFN observed time difference type 2 measurement".
2 Possible solutions

2.1 General

A range of different solutions could be considered:

–
The problem could be ignored. 

–
The problem could be corrected in a later release. 

–
The problem could be corrected in R99 by introducing a new R99 non-critical extension in the UE CAPABILITY INFORMATION message, instead of the missing one.

–
The problem could be corrected in R99 by using the variable length extension container in the UE CAPABILITY INFORMATION message.

Each alternative is described in more detail and briefly discussed in the subsections below.

2.2 Ignoring the problem

It could be assumed that in most cases, the UTRAN will receive the UE positioning capability information in the RRC CONNECTION SETUP COMPLETE message and only rarely be using the UE CAPABILITY INFORMATION message. Those rare cases, where this particular piece of capability information is missing, might not be a major problem, after all. The UTRAN could just assume that this type of measurement is not supported by the UE. In most cases, the system would anyhow behave normally.

The usefulness of this alternative depends on how frequently the UE CAPABILITY INFORMATION message is used and on how important this particular UE positioning capability is.

2.3 Correction in a later release

The missing parameter could be introduced in the UE CAPABILITY INFORMATION message, for instance, by means of a new REL-5 non-critical extension. Given that REL-5 version of the specification is stable, the UEs having the "support for SFN-SFN observed time difference type 2 measurement" could then find a solution to this problem based on the REL-5 version of the protocol. This alternative is illustrated in the table 1 below.

Table 1: Correction using a new REL-5 non-critical extension 
(based on 25.331 v6.1.0)
	UECapabilityInformation ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier


OPTIONAL,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


-- Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList

OPTIONAL,



v370NonCriticalExtensions


SEQUENCE {




ueCapabilityInformation-v370ext
UECapabilityInformation-v370ext,




v380NonCriticalExtensions


SEQUENCE {





ueCapabilityInformation-v380ext

UECapabilityInformation-v380ext-IEs,





v3a0NonCriticalExtensions


SEQUENCE {






ueCapabilityInformation-v3a0ext

UECapabilityInformation-v3a0ext-IEs,






laterNonCriticalExtensions


SEQUENCE {







-- Container for additional R99 extensions







ueCapabilityInformation-r3-add-ext

BIT STRING

OPTIONAL,







-- Reserved for future non critical extension







v4b0NonCriticalExtensions


SEQUENCE {








ueCapabilityInformation-v4b0ext

UECapabilityInformation-v4b0ext,








v5xyNonCriticalExtensions


SEQUENCE {









ueCapabilityInformation-v5xyext

UECapabilityInformation-v5xyext,









v590NonCriticalExtensions


SEQUENCE {










ueCapabilityInformation-v590ext

















UECapabilityInformation-v590ext-IEs,










nonCriticalExtensions



SEQUENCE {}

OPTIONAL









}

OPTIONAL








}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL
}



	UECapabilityInformation-v5xyext ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v5xyext

UE-RadioAccessCapability-v5xyext

OPTIONAL,


-- Other IEs



ue-RATSpecificCapability-v5xyext
InterRAT-UE-RadioAccessCapability-v5xyext
OPTIONAL
}



	UECapabilityInformation-v590ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v3g0ext

UE-RadioAccessCapability-v3g0ext

OPTIONAL

}


	UE-RadioAccessCapability-v3g0ext ::=
SEQUENCE {


ue-PositioningCapabilityExt-v3g0

UE-PositioningCapabilityExt-v3g0
}


	UE-PositioningCapabilityExt-v3g0 ::=
SEQUENCE {


sfn-sfnType2Capability



ENUMERATED { true }
}




This solution would be backward compatible with the existing releases including the REL-5. The drawback is that no solution is provided based on the R99 and REL-4 versions of the protocol.

A variant of this solution would be to include the missing IE "UE-RadioAccessCapability-v3g0ext" in the already existing REL-5 non-critical extension (the "v5xy" extension shown in the table 1 above). However, that alternative would have essentially the same drawback in terms of non-backward compatibility as the solution described in the next section (section 2.4), at least versus the current REL-5 version of the protocol. (The REL-4 version would not be affected.) This variant is not discussed any further in this document.

2.4 Correction using a new R99 non-critical extension

If it is found that the indication of this particular piece of UE positioning capability information is critical and it is found that the other solutions are not acceptable, then a new R99 non-critical extension in the UE CAPABILITY INFORMATION message could be considered. This alternative is illustrated in the table 2 below.

Table 2: Correction using a new R99 non-critical extension 
(based on 25.331 v6.1.0)
	UECapabilityInformation ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier


OPTIONAL,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


-- Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList

OPTIONAL,



v370NonCriticalExtensions


SEQUENCE {




ueCapabilityInformation-v370ext
UECapabilityInformation-v370ext,




v380NonCriticalExtensions


SEQUENCE {





ueCapabilityInformation-v380ext

UECapabilityInformation-v380ext-IEs,





v3a0NonCriticalExtensions


SEQUENCE {






ueCapabilityInformation-v3a0ext

UECapabilityInformation-v3a0ext-IEs,






v3j0NonCriticalExtensions


SEQUENCE {







ueCapabilityInformation-v3j0ext

UECapabilityInformation-v3j0ext-IEs,







laterNonCriticalExtensions


SEQUENCE {








-- Container for additional R99 extensions








ueCapabilityInformation-r3-add-ext

BIT STRING

OPTIONAL,








-- Reserved for future non critical extension








v4b0NonCriticalExtensions


SEQUENCE {









ueCapabilityInformation-v4b0ext

UECapabilityInformation-v4b0ext,









v5xyNonCriticalExtensions


SEQUENCE {










ueCapabilityInformation-v5xyext

















UECapabilityInformation-v5xyext,










nonCriticalExtensions



SEQUENCE {}

OPTIONAL









}

OPTIONAL








}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL
}



	UECapabilityInformation-v3j0ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v3g0ext

UE-RadioAccessCapability-v3g0ext

OPTIONAL

}


	UE-RadioAccessCapability-v3g0ext ::=
SEQUENCE {


ue-PositioningCapabilityExt-v3g0

UE-PositioningCapabilityExt-v3g0
}


	UE-PositioningCapabilityExt-v3g0 ::=
SEQUENCE {


sfn-sfnType2Capability



ENUMERATED { true }
}




The implication of this type of correction would be a non-backward compatible change, affecting the REL-4 and later versions of the protocol. If the stability of the later versions of the protocol is of concern, this alternative is not the best solution.

2.5 Correction using variable length extension container (VLEC)

If a solution is needed for R99 and the previous solution is not acceptable, the remaining option is then to use the variable length extension container (VLEC), which is available in the UE CAPABILITY INFORMATION message. This alternative is illustrated in the table 3 below.

Table 3: Correction using the variable length extension container (VLEC) 
(based on 25.331 v6.1.0)
	UECapabilityInformation ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier


OPTIONAL,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


-- Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList

OPTIONAL,



v370NonCriticalExtensions


SEQUENCE {




ueCapabilityInformation-v370ext
UECapabilityInformation-v370ext,




v380NonCriticalExtensions


SEQUENCE {





ueCapabilityInformation-v380ext

UECapabilityInformation-v380ext-IEs,





v3a0NonCriticalExtensions


SEQUENCE {






ueCapabilityInformation-v3a0ext

UECapabilityInformation-v3a0ext-IEs,






laterNonCriticalExtensions


SEQUENCE {







-- Container for additional R99 extensions







ueCapabilityInformation-r3-add-ext

BIT STRING







(CONTAINING
UECapabilityInformation-v3j0ext-IEs)

OPTIONAL,







-- Reserved for future non critical extension







v4b0NonCriticalExtensions


SEQUENCE {








ueCapabilityInformation-v4b0ext

UECapabilityInformation-v4b0ext,








v5xyNonCriticalExtensions


SEQUENCE {









ueCapabilityInformation-v5xyext

UECapabilityInformation-v5xyext,









nonCriticalExtensions



SEQUENCE {}

OPTIONAL








}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL
}



	UECapabilityInformation-v3j0ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v3g0ext

UE-RadioAccessCapability-v3g0ext

OPTIONAL,

-- Reserved for future non-critical extension



nonCriticalExtension


SEQUENCE {}




OPTIONAL

}


	UE-RadioAccessCapability-v3g0ext ::=
SEQUENCE {


ue-PositioningCapabilityExt-v3g0

UE-PositioningCapabilityExt-v3g0
}


	UE-PositioningCapabilityExt-v3g0 ::=
SEQUENCE {


sfn-sfnType2Capability



ENUMERATED { true }
}




The variable length extension containers (VLECs) have been included in the protocol specification exactly for this purpose, that is, in order to allow late corrections of early releases, without causing a backward incompatible change of the later releases. However, going for this solution would be the first time using a VLEC at the radio interface.

There are perhaps two notable drawbacks with this solution:

–
It is quite expensive in terms of the number of bits added to the transport syntax. Including the VLEC means that a length indicator is needed for the total length of it. It requires one octet (8 bits) on top of the missing information that is needed in the message. There would thus be an additional overhead, compared to the previous alternative, where a new R99 non-critical extension was used.

–
Since this is the first time a VLEC is used at the radio interface, it means that certain support for that may have to be implemented in the UE, which was not needed before.

None of those drawbacks prevents the VLEC to be used. However, some consideration may be needed the first time a mechanism of this kind is used at the radio interface, to ensure that the action is well justified.

3 Conclusion

The problem and a range of potential ways to handle the problem have been presented. Assuming that a solution, which can be used by an R99 UE is needed, one of the two last alternatives should be used.

The clean way to solve the problem is to use the variable length extension container (VLEC), which is illustrated in section 2.5, table 3 above. It would be backward compatible with the current REL-5 and earlier. The penalty is the overhead caused by using the VLEC, both in terms of the additional number of bits and in terms of the potentially new VLEC handling needed in the UE.

The alternatives are either the correction in REL-5 only (section 2.3, table 1) or a "straight correction" in R99 (section 2.4, table 2 above). The latter would not be backward compatible with the later releases.

Ericsson would not like to state any particular preference for one of the presented alternatives. Any of alternatives could be acceptable, each with a certain drawback. RAN2 is kindly asked to consider the different alternatives and state a preference.

No CR is attached to this document. However, Ericsson would happily volunteer to provide the necessary CRs, based on the solution that RAN2 prefers.
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