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1
Introduction

In Rel-8, E-TURA measurement was introduced and it allows the UE to report its measurement capability up to 16 E-UTRA frequency bands, although the total number of defined E-UTRA frequency bands was 64. In Rel-9 to Rel-10, this limit has not changed. For each supported UTRA band, the UE is still only allowed to report up to 16 E-UTRA frequency bands. In Rel-11, the situation is slightly better, where the UE may report up to 32 E-UTRA frequency bands (for measurements). With the deployment of LTE, it’s expected that the UE is able to support more E-UTRA frequency bands. Thus without the expansion of E-UTRA measurement reporting, the UE cannot report its full capability. This may cause a performance degradation. 
2
The limit of E-UTRA measurement capability reporting 
In Rel-8, E-UTRA measurement capability reporting was introduced with MeasurementCapabilityExt3 included in UE-RadioAccessCapabBandFDD3, where CompressedModeMeasCapabEUTRAList was used to indicate the number of E-UTRA frequency bands that the UE was able to report. The constant  maxFreqBandsEUTRA was defined as 16. The snapshots of ASN.1 are copied as follows:
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

}

MeasurementCapabilityExt3 ::=

SEQUENCE {


compressedModeMeasCapabEUTRAList
CompressedModeMeasCapabEUTRAList
OPTIONAL

}

CompressedModeMeasCapabEUTRAList ::=
SEQUENCE (SIZE (1..maxFreqBandsEUTRA)) OF












CompressedModeMeasCapabEUTRA

CompressedModeMeasCapabEUTRA ::=
SEQUENCE {


radioFrequencyBandEUTRA



RadioFrequencyBandEUTRA,


compressedMode





BOOLEAN

}
RadioFrequencyBandEUTRA ::=


INTEGER (1..64)
maxFreqBandsEUTRA


INTEGER ::= 16

Therefore in Rel-8, for each band in RadioFrequencyBandFDD and RadioFrequencyBandFDD2, the UE was capable of reporting 16 out of 64 E-UTRA frequency bands for (compressed mode) measurement capability. 
In Rel-9, such constraints remained.
In Rel-10, MeasurementCapabilityExt4 was introduced with UE-RadioAccessCapabBandFDD5. However, UE-RadioAccessCapabBandFDD5 was defined only with the scope of radioFrequencyBandFDD3. Thus MeasurementCapabilityExt4 only allowed the UE to report its E-UTRA measurement capability for the bands in radioFrequencyBandFDD3.
UE-RadioAccessCapabBandFDD5 ::=

SEQUENCE {


radioFrequencyBandFDD3



RadioFrequencyBandFDD3,


fddRF-Capability




SEQUENCE {



ue-PowerClass





UE-PowerClassExt,



txRxFrequencySeparation



TxRxFrequencySeparation


}

OPTIONAL,


measurementCapability4



MeasurementCapabilityExt4

}

MeasurementCapabilityExt4 ::= 

SEQUENCE{


compressedModeMeasCapabFDDList2

CompressedModeMeasCapabFDDList2

OPTIONAL,


compressedModeMeasCapabFDDList3

CompressedModeMeasCapabFDDList3

OPTIONAL,


compressedModeMeasCapabTDDList

CompressedModeMeasCapabTDDList

OPTIONAL,


compressedModeMeasCapabGSMList

CompressedModeMeasCapabGSMList

OPTIONAL,


compressedModeMeasCapabMC


CompressedModeMeasCapabMC


OPTIONAL,


compressedModeMeasCapabEUTRAList
CompressedModeMeasCapabEUTRAList
OPTIONAL

}
CompressedModeMeasCapabEUTRAList ::=
SEQUENCE (SIZE (1..maxFreqBandsEUTRA)) OF












CompressedModeMeasCapabEUTRA
Therefore in Rel-10, for each band in RadioFrequencyBandFDD , RadioFrequencyBandFDD2, and RadioFrequencyBandFDD3 , the UE could still report 16 out of 64 E-UTRA frequency bands for (compressed mode) measurement capability. The situation remained virtually unchanged.
In Rel-11, MeasurementCapabilityExt5 was introduced with UE-RadioAccessCapabBandFDD6. Also, UE-RadioAccessCapabBandFDD6 was defined with the scope of radioFrequencyBandFDD, radioFrequencyBandFDD2, and radioFrequencyBandFDD3. So for each UTRA frequency band, the UE was allowed to report its measurement capability for another 16 out 64 E-UTRA frequency bands. To this point, the reporting situation had been slightly improved such that the UE was able to report 32 out 64 E-UTRA frequency bands. 
According to [5], in E-UTRA, the UE is allowed to report its measurement capability up to 64 E-UTRA frequency bands. In UTRA, the UE reporting capability needs to be aligned to E-UTRA or at least be improved. Particularly for Rel-8, Rel-9, and Rel-10, now the UE is largely restricted to report its full measurement capability.
3
Conclusion
Based on the discuss in section 2, we have the following proposals:

Proposal 1: RAN2 to discuss if the above observations form a valid concern to the UE and the system performance.
Proposal 2: The issue of E-UTRA measurement capability reporting needs to be solved by allowing the UE to report up to 64 E-UTRA frequency bands.
Proposal 3: The corresponding change should be applied from Rel-8.

If RAN2 agrees with the above proposals, we will prepare the CRs to 25.331 in RAN2 #82.
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