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1 Introduction
UE capabilities of E-UTRA measurements were introduced in Rel-8 [1]. Later, there was a correction CR with adding a note in ASN.1 [2].
Recently we found some ambiguities regarding this note, so we presented a contribution at RAN2#95 meeting. This contribution is almost a re-submitted one with some minor updates.
2 Discussion
2.1
Background
In [1], UE capabilities of E-UTRA measurements were introduced into the IE “10.3.3.21a Measurement capability extension”:
· Rel-8 E-UTRA FDD measurements

The tabular is shown in section 5 Annex.
In ASN.1, this IE is defined as below:

UE-RadioAccessCapabBandFDD3 ::=

SEQUENCE {


radioFrequencyBandFDD2



RadioFrequencyBandFDD2,


fddRF-Capability




SEQUENCE {



ue-PowerClass





UE-PowerClassExt,



txRxFrequencySeparation



TxRxFrequencySeparation


}

OPTIONAL,


measurementCapability3



MeasurementCapabilityExt3
}
Later, the ASN.1 was modified in [2]:
UE-RadioAccessCapabBandFDD3 ::=

SEQUENCE {


-- UE may omit both IEs if this IE indicates the same compressed 

-- mode capability for all supported UTRA bands 


-- Otherwise, the UE shall include either one of the following OPTIONAL IEs.


radioFrequencyBandFDD



RadioFrequencyBandFDD

OPTIONAL,

radioFrequencyBandFDD2



RadioFrequencyBandFDD2

OPTIONAL,





measurementCapability3



MeasurementCapabilityExt3

}
The reason for change of this part was listed in the coverage of [2]:

- MeasurementCapabilityExt3 defined incorrectly. Redefined in such a way that it can be added as an extension to existing capabilities, and that encoding is optimised so that already signalled information about UTRA bands is not repeated. Also added text to allow the UE to indicate that measurement capability towards EUTRA is identical for all supported UTRA bands.
Regarding the above note in ASN.1, we think that there are two interpretations and they are listed as below.
Interpretation 1:
If the UE includes an UE-RadioAccessCapabBandFDD3 with omitting both IEs, it means that the UE shall support MeasurementCapabilityExt3 for all supported UTRA bands.

The UE is not allowed to include a different MeasurementCapabilityExt3 for a specific UTRA band. In other words, if the UE supports more than one MeasurementCapabilityExt3, it shall not include an UE-RadioAccessCapabBandFDD3 with omitting both IEs.
Interpretation 2:
If the UE includes an UE-RadioAccessCapabBandFDD3 (cap-1) with omitting both IEs, it means that the UE shall support MeasurementCapabilityExt3 for all supported UTRA bands.
The UE is allowed to include a different MeasurementCapabilityExt3 (cap-2) for a specific UTRA band. In this case, there may be two interpretations:

2a) for the indicated supported band: support cap-2; for all other supported bands: support cap-1
2b) for the indicated supported band: support cap-2 and cap-1; for all other supported bands: support cap-1

Here we show an example regarding the above two interpretations.

Assumed that:

· There are 8 UTRA bands, e.g. band 0, 1…, 7
· UE supports cap-1 (UE-RadioAccessCapabBandFDD3) for band 0…6, and cap-2 (UE-RadioAccessCapabBandFDD3) for band 7
An example of interpretation 1:

	Type
	Value
	Value
	Value
	Value
	Value
	Value
	Value
	Value

	FDD
	Band 0
	Band 1
	Band 2
	Band 3
	Band 4
	Band 5
	Band 6
	Band 7

	FDD2
	Not included
	Not included
	Not included
	Not included
	Not included
	Not included
	Not included
	Not included

	UEMeasurmentofE-UTRA
	cap-1
	cap-1
	cap-1
	cap-1
	cap-1
	cap-1
	cap-1
	cap-2


An example of interpretation 2:

	Type
	Value
	Value
	
	
	
	
	
	

	FDD
	Not included
	Band 7
	
	
	
	
	
	

	FDD2
	Not included
	
	
	
	
	
	
	

	UEMeasurmentofE-UTRA
	cap-1
	cap-2
	
	
	
	
	
	


If we consider the number of bits in uplink, interpretation 2 may be better, but we do not have strong opinion.
Proposal 1: It is proposed RAN2 to discuss which interpretation should be the correct one, i.e. between interpretation 1 and 2 (including 2a and 2b).

In addition, currently there are other occurrences similar as the above example and they are listed as below. If proposal 1 is agreeable, it is also proposed to apply it to these occurrences.
UE-RadioAccessCapabBandFDD4 ::=

SEQUENCE {


-- UE may omit all the radioFrequencyBand IEs if this IE indicates the same


-- capability for all supported UTRA bands 


-- Otherwise, the UE shall include either one of the following OPTIONAL IEs.

radioFrequencyBandFDD



RadioFrequencyBandFDD

OPTIONAL,


radioFrequencyBandFDD2



RadioFrequencyBandFDD2

OPTIONAL,


radioFrequencyBandFDD3



RadioFrequencyBandFDD3

OPTIONAL,


additionalSecondaryCells



ENUMERATED { a1, a2 }
OPTIONAL,


nonContiguousMultiCellCombinationList


NonContiguousMultiCellCombinationList
OPTIONAL

}
UE-RadioAccessCapabBandFDD4-va80ext ::=

SEQUENCE {


-- UE may omit all the radioFrequencyBand IEs if this IE indicates the same 


-- capability for all supported UTRA bands 


-- Otherwise, the UE shall include either one of the following OPTIONAL IEs.

radioFrequencyBandFDD



RadioFrequencyBandFDD

OPTIONAL,


radioFrequencyBandFDD2



RadioFrequencyBandFDD2

OPTIONAL,


radioFrequencyBandFDD3



RadioFrequencyBandFDD3

OPTIONAL,


additionalSecondaryCells



ENUMERATED { a1, a2 }

OPTIONAL,


nonContiguousMultiCellCombinationList


NonContiguousMultiCellCombinationList
OPTIONAL,


supportofULOLTD





ENUMERATED { true }



OPTIONAL
}
UE-RadioAccessCapabBandFDD6 ::=

SEQUENCE {


-- UE may omit all the radioFrequencyBand IEs if this IE indicates the same 


-- capability for all supported UTRA bands 


-- Otherwise, the UE shall include either one of the following OPTIONAL IEs.

radioFrequencyBandFDD



RadioFrequencyBandFDD

OPTIONAL,


radioFrequencyBandFDD2



RadioFrequencyBandFDD2

OPTIONAL,


radioFrequencyBandFDD3



RadioFrequencyBandFDD3

OPTIONAL,


additionalSecondaryCells2


ENUMERATED { a3, a4, a5, a6 }


OPTIONAL,


supportOfULCLTD





ENUMERATED { true }





OPTIONAL,


multiflowCapability




MultiflowPerBandCapability



OPTIONAL,


mimo4x4CapabilityBand



ENUMERATED { true }





OPTIONAL,


supportOfULMIMO





ENUMERATED { true }





OPTIONAL,


measurementCapability5



MeasurementCapabilityExt5,


freqSpecificCompressedModeForNonContiguous
ENUMERATED { true }



OPTIONAL
}
UE-RadioAccessCapabBandFDD7 ::=

SEQUENCE {


-- UE may omit all the radioFrequencyBand IEs if this IE indicates the same 


-- capability for all supported UTRA bands 


-- Otherwise, the UE shall include either one of the following OPTIONAL IEs.

radioFrequencyBandFDD



RadioFrequencyBandFDD

OPTIONAL,


radioFrequencyBandFDD2



RadioFrequencyBandFDD2

OPTIONAL,


radioFrequencyBandFDD3



RadioFrequencyBandFDD3

OPTIONAL,


measurementCapability6



MeasurementCapabilityExt6

}
3 Conclusion

In this paper, we discussed UE measurement capability of E-UTRAN and we find that there may be misunderstandings on some notes in ASN.1, so it is proposed:
Proposal 1: It is proposed RAN2 to discuss which interpretation should be the correct one, i.e. between interpretation 1 and 2 (including 2a and 2b).

4 References 

[1] RP-080694 CR3404, UE Capabilities and redirection (UTRA-LTE)
[2] RP-081015 CR3480, Corrections to absolute priority reselection and redirection to EUTRA procedures and parameters
5 Annex
10.3.3.21a
Measurement capability extension

This IE may be used to replace the measurement capability information provided within IE "Measurement capability".

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

	FDD measurements
	MP
	1 to <maxFreqBandsFDD>
	
	The network should ignore the entry that includes the ‘extension indicator’.
	

	
	
	1 to <maxFreqBandsFDD2>
	
	
	REL-6

	
	
	1 to <maxFreqBandsFDD3>
	
	
	REL-10

	>FDD Frequency band
	CV-fdd2
	
	Enumerated(Band I, Band II,
	The default value is the same as indicated in the IE "Frequency band" included in the IE " UE radio access capability extension". Band numbering is defined in [21].
	

	
	
	
	Band III,
	
	REL-5

	
	
	
	Band VI, Band IV, Band V, Band VII, extension indicator)
	The default value is the same as R99, if the IE “FDD Frequency band 2” below is not included. The setting of the value ‘extension indicator’ by the UE is not specified in the specification.
	REL-6

	>FDD Frequency band 2
	CV-fdd1
	
	Enumerated(Band VIII, Band IX, Band X, Band XI, Band XII, Band XIII, Band XIV, Band XIX, Band XXI, Band XX, Band XXII, extension Indicator)
	The default value is the same as indicated in the IE "Frequency band 2" included in the IE " UE radio access capability extension", if the IE “FDD Frequency band” above is not included. 

The setting of the value ‘extension indicator’ by the UE is not specified in the specification.
Four spare values are needed
	REL-6

	>FDD Frequency band 3
	OP
	
	Enumerated (Band XXV, Band XXVI, Band XXXII,

extension indicator)
	If the IE is not present the value is the same as indicated in the IE "Frequency band 3" if included in the IE " UE radio access capability extension".

The setting of the value ‘extension indicator’ by the UE is not specified in the specification.

Sixty spare

values are needed
	REL-10

	>Need for DL compressed mode 
	MP
	
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on the FDD frequency band indicated by the IE "FDD Frequency band"
	

	>Need for UL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on the FDD frequency band indicated by the IE "FDD Frequency band"
	

	TDD measurements
	CV-tdd_sup
	1 to <maxFreqBandsTDD>
	
	
	

	>TDD Frequency band
	MP
	
	Enumerated(a, b, c)
	
	

	
	
	
	Enumerated(a, b, c, d)
	
	REL-7

	>Need for DL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on TDD frequency band indicated by the IE "TDD Frequency band"
	

	>Need for UL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on TDD frequency band indicated by the IE "TDD Frequency band"
	

	GSM measurements
	CV-gsm_sup
	1 to <maxFreqBandsGSM>
	
	
	

	>GSM Frequency band
	MP
	
	Enumerated(GSM450, GSM480, GSM850, GSM900P, GSM900E, GSM1800, GSM1900)
	as defined in [45].

Nine spare values are needed.
	

	>Need for DL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on GSM frequency band indicated by the IE "GSM Frequency band"
	

	>Need for UL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on GSM frequency band indicated by the IE "GSM Frequency band"
	

	Multi-carrier measurement
	CV-mc_sup
	
	
	
	

	>Need for DL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on multi-carrier
	

	>Need for UL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on multi-carrier
	

	E-UTRA measurements
	CV-eutra_sup
	1 to <maxFreqBandsEUTRA>
	
	Note 1
	REL-8

	>E-UTRA Frequency band
	MP
	
	Integer (1..64)
	As defined in [64]. If the IE indicates a value of 64, then the E-UTRA Frequency band for this instance should be read from the corresponding instance of IE "E-UTRA Frequency band extension" in the E-UTRA measurements extension.
	REL-8

	>Need for compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires DL and UL compressed mode in order to perform measurements on E-UTRA frequency band indicated by the IE "E-UTRA Frequency band"
	REL-8

	E-UTRA measurements extension
	CV-extended_eutra_sup
	1 to <maxFreqBandsEUTRA>
	
	Note 1
	REL-11

	>E-UTRA Frequency band extension
	MP
	
	Integer (65..256)
	As defined in [64].

Note 2
	REL-11

	E-UTRA measurements extension 1
	CV- extended_meas_eutra_sup
	1 to <maxFreqBandsEUTRA-ext>
	
	Note 1
	REL-11

	>E-UTRA Frequency band extension 1
	MP
	
	Integer (1..256)
	As defined in [64]. The value of 64 is reserved and shall not be used.


	REL-11



	>Need for compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires DL and UL compressed mode in order to perform measurements on E-UTRA frequency band indicated by the IE "E-UTRA Frequency band extension 1"
	REL-11

	Note 1:
Indicates E-UTRA bands supported and the need for compressed mode, E-UTRAN measurement support may be separately indicated as specified in Annex E.

	Note 2:
If the corresponding instance of IE "E-UTRA Frequency band" does not indicate the reserved value of 64, then the UE can signal any valid value of IE "E-UTRA Frequency band extension".


	Condition
	Explanation

	tdd_sup
	The IE is mandatory present if the IE "Multi-mode capability" has the value "TDD" or "FDD/TDD". Otherwise this field is not needed in the message.

	gsm_sup
	The IE is mandatory present if the IE "Support of GSM" has the value TRUE. Otherwise this field is not needed in the message.

	mc_sup
	The IE is mandatory present if the IE "Support of multi-carrier" has the value TRUE. Otherwise this field is not needed in the message.

	eutra_sup
	At least one of these IEs is mandatory present if the IE "Support of E-UTRA" has the value TRUE. Otherwise these fields are not needed in the message.

	extended_eutra_sup
	At least one of these IEs is mandatory present if the IE "Support of E-UTRA" has the value TRUE and the UE supports a E-UTRA frequency band greater than 64. Otherwise these fields are not needed in the message.

	extended_meas_eutra_sup
	At least one of these IEs is mandatory present if the IE "Support of E-UTRA" has the value TRUE and the UE needs to report E-UTRA measurement capability for more than 16 E-UTRA bands. Otherwise these fields are not needed in the message.

	fdd1
	The IE is mandatory default if the IE "FDD Frequency band" is not included in the message. Otherwise this field is not needed in the message.

	fdd2
	The IE is mandatory default if the IE "FDD Frequency band 2" is not included in the message. Otherwise this field is not needed in the message.
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