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1. Introduction

This document notes a problem with the size of the UE capability container in the INTER RAT HANDOVER INFO message.  The solution for Rel-7 is fairly clear, but some discussion is called for on the handling of the problem for earlier UEs.
2. Discussion

The INTER-RAT HANDOVER INFO message includes a container for the UE radio access capability.  The container is defined as an octet string, with a maximum size of 63 octets.  Hitherto, with relatively small numbers of bands, this limit has seemed to be adequate.  However, the theoretical maximum number of WCDMA bands supported is MaxFreqBandsFDD = 8, and a UE that supports even 7 WCDMA bands can produce a capability IE that exceeds 63 octets (see Annex A, which shows an example with 7 WCDMA bands giving rise to a capability container with a length of 67 octets).

Moreover, if GSM bands are intended to be included in this IE as well, it becomes quite easy for a UE supporting a reasonable number of bands to exceed the limit.  The exact requirement  (from section 8.1.16.3 of TS 25.331) is:
4>
include the IE "UE radio access capability extension", including the IEs "RF capability FDD extension" and the "Measurement capability extension" associated with each supported UTRA FDD frequency band indicated in the IE "Frequency band".

The specific requirement to include the UTRA frequency bands suggests that the omission of GSM bands is intentional; on the other hand, if the UE constructs the IE in the usual manner, the natural behaviour is for it to indicate bands for GSM as well.  This requirement may need clarification.
For Rel-7 UEs, the obvious solution would be to increase the size of the octet string.  Decreasing the value of MaxFreqBandsFDD to 6 would not solve the problem, since then a UE supporting all 7 bands from the list encoded in “Frequency band” would have no way to signal the fact.  (The additional bands contained in the noncritical extensions of the message are encoded as the enumerated type “Frequency band indicator 2”, which includes only bands from Band VIII forward.)
Assuming that GSM bands are not included in the list, increasing the bit string to 67 octets may be sufficient; however, once the limit exceeds 63, there is already an extra 1-bit cost over the air, and it might be prudent to provide a few extra octets as insurance, especially since the release-independent handling of new bands means that, at least in theory, “legacy” UEs could find themselves supporting bands and combinations of bands that have yet to be defined.  Indeed, there seems to be no reason not to extend the size to 127 octets, which should be far more than would ever be needed in practice.
Raising the size limit resolves the issue for Rel-7 and forward, but Rel-6 UEs can still encounter the problem.  Assuming again that there are no GSM bands involved, the problem only arises with a Rel-6 UE that supports all of Bands I-VII.  Such a UE could decide arbitrarily which band to exclude, but this is a rather artificial restriction that by definition would result in the network’s and the UE’s “copies” of the UE capability being out of sync.  There does not seem to be an ideal solution here; we suggest that RAN2 needs to discuss the problem and provide some guidance for implementations.
3. Conclusion

We suggest that RAN2 take the following actions:

· Raise the maximum size of the octet string to at least 67 (perhaps 127) octets for Rel-7;

· Consider whether GSM bands are intended to be included in this message, and if so, what changes are needed for the message to support them;

· Determine the expected behaviour in the case of a Rel-6 UE that exceeds the existing size limit.

A draft CR is attached addressing the first two issues (with the assumption that GSM bands are not included).  Unfortunately, there does not appear to be an appropriate place in the ASN.1 to “fork” the relevant data structure into different versions, and therefore the new “long capability” for use by Rel-7 and later UEs needs to be added as an additional field in the Rel-7 noncritical extensions; the draft CR takes this approach, with the expectation that UEs implementing the CR would set the old capability IE to “absent”.
Annex A: Example
This annex contains a dump of the UE capability container for a UE attempting to report support for 7 WCDMA bands, with a resulting container size of 66 octets + 2 bits.

UE-RadioAccessCapabilityInfo SEQUENCE [fieldcount (not encoded) = 2]

  ue-RadioAccessCapability UE-RadioAccessCapability SEQUENCE [fieldcount (not encoded) = 8 ]

    pdcp-Capability PDCP-Capability SEQUENCE [fieldcount (not encoded) = 2]

      losslessSRNS-RelocationSupport BOOLEAN [length (not encoded) = 0.1] FALSE

      supportForRfc2507 CHOICE [index = 0]

        notSupported NULL [length (not encoded) = 0.0] NULL

    rlc-Capability RLC-Capability SEQUENCE [fieldcount (not encoded) = 3]

      totalRLC-AM-BufferSize TotalRLC-AM-BufferSize ENUMERATED [length (not encoded) = 0.3 ] 4

      maximumRLC-WindowSize MaximumRLC-WindowSize ENUMERATED [length (not encoded) = 0.1] 0

      maximumAM-EntityNumber MaximumAM-EntityNumberRLC-Cap ENUMERATED [length (not encoded) = 0.3] 1

    transportChannelCapability TransportChannelCapability SEQUENCE [fieldcount (not encoded) = 2]

      dl-TransChCapability DL-TransChCapability SEQUENCE [fieldcount (not encoded) = 8]

        maxNoBitsReceived MaxNoBits ENUMERATED [length (not encoded) = 0.4] 5

        maxConvCodeBitsReceived MaxNoBits ENUMERATED [length (not encoded) = 0.4] 5

        turboDecodingSupport TurboSupport CHOICE [index = 1]

          supported MaxNoBits ENUMERATED [length (not encoded) = 0.4] 5

        maxSimultaneousTransChs MaxSimultaneousTransChsDL ENUMERATED [length (not encoded) = 0.2] 1

        maxSimultaneousCCTrCH-Count MaxSimultaneousCCTrCH-Count INTEGER [length (not encoded) = 0.3] 1

        maxReceivedTransportBlocks MaxTransportBlocksDL ENUMERATED [length (not encoded) = 0.4] 3

        maxNumberOfTFC MaxNumberOfTFC-DL ENUMERATED [length (not encoded) = 0.4] 5

        maxNumberOfTF MaxNumberOfTF ENUMERATED [length (not encoded) = 0.3] 1

      ul-TransChCapability UL-TransChCapability SEQUENCE [fieldcount (not encoded) = 8]

        maxNoBitsTransmitted MaxNoBits ENUMERATED [length (not encoded) = 0.4] 5

        maxConvCodeBitsTransmitted MaxNoBits ENUMERATED [length (not encoded) = 0.4] 5

        turboEncodingSupport TurboSupport CHOICE [index = 1]

          supported MaxNoBits ENUMERATED [length (not encoded) = 0.4] 5

        maxSimultaneousTransChs MaxSimultaneousTransChsUL ENUMERATED [length (not encoded)= 0.3] 2

        modeSpecificInfo CHOICE [index = 0]

          fdd NULL [length (not encoded) = 0.0] NULL

        maxTransmittedBlocks MaxTransportBlocksUL ENUMERATED [length (not encoded) = 0.4] 4

        maxNumberOfTFC MaxNumberOfTFC-UL ENUMERATED [length (not encoded) = 0.4] 5

        maxNumberOfTF MaxNumberOfTF ENUMERATED [length (not encoded) = 0.3] 1

    rf-Capability RF-Capability SEQUENCE [fieldcount (not encoded) = 0]

    physicalChannelCapability PhysicalChannelCapability SEQUENCE [fieldcount (not encoded)= 1]

      fddPhysChCapability SEQUENCE [fieldcount (not encoded) = 2]

        downlinkPhysChCapability DL-PhysChCapabilityFDD SEQUENCE [fieldcount (not encoded) = 5]

          maxNoDPCH-PDSCH-Codes INTEGER [length (not encoded) = 0.3] 1

          maxNoPhysChBitsReceived MaxNoPhysChBitsReceived ENUMERATED [length (not encoded) = 0.4] 6

          supportForSF-512 BOOLEAN [length (not encoded) = 0.1] FALSE

          dummy BOOLEAN [length (not encoded) = 0.1] FALSE

          dummy2 SimultaneousSCCPCH-DPCH-Reception CHOICE [index = 0]

            notSupported NULL [length (not encoded) = 0.0] NULL

        uplinkPhysChCapability UL-PhysChCapabilityFDD SEQUENCE [fieldcount (not encoded) = 2]

          maxNoDPDCH-BitsTransmitted MaxNoDPDCH-BitsTransmitted ENUMERATED [length (not encoded) = 0.4] 4

          dummy BOOLEAN [length (not encoded) = 0.1] FALSE

    ue-MultiModeRAT-Capability UE-MultiModeRAT-Capability SEQUENCE [fieldcount (not encoded) = 2]

      multiRAT-CapabilityList MultiRAT-Capability SEQUENCE [fieldcount (not encoded) = 2]

        supportOfGSM BOOLEAN [length (not encoded) = 0.1] FALSE

        supportOfMulticarrier BOOLEAN [length (not encoded) = 0.1] FALSE

      multiModeCapability MultiModeCapability ENUMERATED [length (not encoded) = 0.2] 1

    securityCapability SecurityCapability SEQUENCE [fieldcount (not encoded) = 2]

      cipheringAlgorithmCap BIT STRING [length (not encoded) = 2.0] 0x0001

      integrityProtectionAlgorithmCap BIT STRING [length (not encoded) = 2.0] 0x0002

    ue-positioning-Capability UE-Positioning-Capability SEQUENCE [fieldcount (not encoded) = 5] 

      standaloneLocMethodsSupported BOOLEAN [length (not encoded) = 0.1] FALSE

      ue-BasedOTDOA-Supported BOOLEAN [length (not encoded) = 0.1] FALSE

      networkAssistedGPS-Supported NetworkAssistedGPS-Supported ENUMERATED [length (not encoded) = 0.2] 3

      supportForUE-GPS-TimingOfCellFrames BOOLEAN [length (not encoded) = 0.1] FALSE

      supportForIPDL BOOLEAN [length (not encoded) = 0.1] FALSE

  ue-RadioAccessCapability-v370ext UE-RadioAccessCapability-v370ext SEQUENCE [fieldcount (not encoded) = 1]

    ue-RadioAccessCapabBandFDDList UE-RadioAccessCapabBandFDDList SEQUENCE OF [count = 7]

      UE-RadioAccessCapabBandFDD SEQUENCE [fieldcount (not encoded) = 3]

        radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3 ] 0

        fddRF-Capability SEQUENCE [fieldcount (not encoded) = 2]

          ue-PowerClass UE-PowerClassExt ENUMERATED [length (not encoded) = 0.3] 2

          txRxFrequencySeparation TxRxFrequencySeparation ENUMERATED [length (not encoded) = 0.2] 0

        measurementCapability MeasurementCapabilityExt SEQUENCE [fieldcount (not encoded)= 1]

          compressedModeMeasCapabFDDList CompressedModeMeasCapabFDDList SEQUENCE OF [count = 7]

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 0

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 1

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 2

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 3

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 4

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 5

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 6

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

      UE-RadioAccessCapabBandFDD SEQUENCE [fieldcount (not encoded) = 3]

        radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3 ] 1

        fddRF-Capability SEQUENCE [fieldcount (not encoded) = 2]

          ue-PowerClass UE-PowerClassExt ENUMERATED [length (not encoded) = 0.3] 2

          txRxFrequencySeparation TxRxFrequencySeparation ENUMERATED [length (not encoded) = 0.2] 0

        measurementCapability MeasurementCapabilityExt SEQUENCE [fieldcount (not encoded) = 1]

          compressedModeMeasCapabFDDList CompressedModeMeasCapabFDDList SEQUENCE OF [count= 7]

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 0

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 1

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 2

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE 

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 3

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 4

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 5

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 6

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

      UE-RadioAccessCapabBandFDD SEQUENCE [fieldcount (not encoded) = 3]

        radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3 ] 2

        fddRF-Capability SEQUENCE [fieldcount (not encoded) = 2]

          ue-PowerClass UE-PowerClassExt ENUMERATED [length (not encoded) = 0.3] 2

          txRxFrequencySeparation TxRxFrequencySeparation ENUMERATED [length (not encoded)= 0.2] 0

        measurementCapability MeasurementCapabilityExt SEQUENCE [fieldcount (not encoded)= 1]

          compressedModeMeasCapabFDDList CompressedModeMeasCapabFDDList SEQUENCE OF [count= 7]

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 0

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 1

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 2

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 3

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 4

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 5

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 6

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

      UE-RadioAccessCapabBandFDD SEQUENCE [fieldcount (not encoded) = 3]

        radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3 ] 3

        fddRF-Capability SEQUENCE [fieldcount (not encoded) = 2]

          ue-PowerClass UE-PowerClassExt ENUMERATED [length (not encoded) = 0.3] 2

          txRxFrequencySeparation TxRxFrequencySeparation ENUMERATED [length (not encoded)= 0.2] 0

        measurementCapability MeasurementCapabilityExt SEQUENCE [fieldcount (not encoded) = 1]

          compressedModeMeasCapabFDDList CompressedModeMeasCapabFDDList SEQUENCE OF [count= 7]

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 0

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 1

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 2

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 3

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 4

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 5

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 6

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

      UE-RadioAccessCapabBandFDD SEQUENCE [fieldcount (not encoded) = 3]

        radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 4

        fddRF-Capability SEQUENCE [fieldcount (not encoded) = 2]

          ue-PowerClass UE-PowerClassExt ENUMERATED [length (not encoded) = 0.3] 2

          txRxFrequencySeparation TxRxFrequencySeparation ENUMERATED [length (not encoded)= 0.2] 0

        measurementCapability MeasurementCapabilityExt SEQUENCE [fieldcount (not encoded)= 1]

          compressedModeMeasCapabFDDList CompressedModeMeasCapabFDDList SEQUENCE OF [count= 7]

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 0

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 1

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 2

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 3

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 4

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 5

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 6

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

      UE-RadioAccessCapabBandFDD SEQUENCE [fieldcount (not encoded) = 3]

        radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3 ] 5

        fddRF-Capability SEQUENCE [fieldcount (not encoded) = 2]

          ue-PowerClass UE-PowerClassExt ENUMERATED [length (not encoded) = 0.3] 2

          txRxFrequencySeparation TxRxFrequencySeparation ENUMERATED [length (not encoded) = 0.2] 0

        measurementCapability MeasurementCapabilityExt SEQUENCE [fieldcount (not encoded)= 1]

          compressedModeMeasCapabFDDList CompressedModeMeasCapabFDDList SEQUENCE OF [count = 7]

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded)= 0.3] 0

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 1

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 2

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 3

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 4

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 5

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 6

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

      UE-RadioAccessCapabBandFDD SEQUENCE [fieldcount (not encoded) = 3]

        radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3 ] 6

        fddRF-Capability SEQUENCE [fieldcount (not encoded) = 2]

          ue-PowerClass UE-PowerClassExt ENUMERATED [length (not encoded) = 0.3] 2

          txRxFrequencySeparation TxRxFrequencySeparation ENUMERATED [length (not encoded) = 0.2] 0

        measurementCapability MeasurementCapabilityExt SEQUENCE [fieldcount (not encoded)= 1]

          compressedModeMeasCapabFDDList CompressedModeMeasCapabFDDList SEQUENCE OF [count= 7]

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 0

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 1

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 2

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 3

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 4

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 5

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

            CompressedModeMeasCapabFDD SEQUENCE [fieldcount (not encoded) = 3]

              radioFrequencyBandFDD RadioFrequencyBandFDD ENUMERATED [length (not encoded) = 0.3] 6

              dl-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

              ul-MeasurementsFDD BOOLEAN [length (not encoded) = 0.1] TRUE

Total PDV length = 66.2
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8.1.16.3
INTER RAT HANDOVER INFO message contents to set

The UE shall:

1>
include the IE "UE security information", and the IE "UE security information2" if supported by the UE; and

1>
not include the IE "UE Specific Behaviour Information 1 interRAT".

1>
in case support for the compressed version of the inter RAT handover info is indicated via the other radio access technology:


2>
include of the following IEs the IE that after encoding has the smallest size: IE "Predefined configuration status information compressed" or the IE "Predefined configuration status information";

2>
include the IE "UE radio access capability compressed". 
1>
else:

2>
include the IE "Predefined configuration status information";

2>
include the IE "UE capability container", containing the IE "UE radio access capability" and the IE "UE radio access capability extension", in accordance with the following:

3>
if the UE supports multiple UTRA FDD Frequency Bands; or

3>
if the UE supports a single UTRA FDD Frequency Band different from Band I [21]:

4>
include the IE "UE radio access capability", excluding IEs "RF capability FDD" and "Measurement capability";

4>
include the IE "UE radio access capability extension", including the IEs "RF capability FDD extension" and the "Measurement capability extension" associated with each supported UTRA FDD frequency band indicated in the IE "Frequency band", but omitting these IEs for supported GSM-only bands.

3>
else:

4>
include the IE "UE radio access capability", including the IEs "RF capability FDD" and "Measurement capability" associated with the Band I [21];

4>
include the IE "UE radio access capability extension", including the IEs "RF capability FDD extension" and the "Measurement capability extension" associated with each supported UTRA FDD frequency band indicated in the IE "Frequency band".

1>
For FDD, include the IE "UE radio access capability comp 2";

1>
initiate the transfer of the INTER RAT HANDOVER INFO message via the other radio access technology, using radio access technology-specific procedures;

1>
store the following in the variable INTER_RAT_HANDOVER_INFO_TRANSFERRED if they were included in the INTER RAT HANDOVER INFO message:

2>
the IE "Predefined configuration status information";

2>
the IE "Predefined configuration status information compressed";

2>
the IE "UE security information";

2>
the IE "UE radio access capability";

2>
the IE "UE radio access capability extension"; and

2>
the IE "UE radio access capability compressed";

2>
if the IE "UE radio access capability compressed" were included in the INTER RAT HANDOVER INFO message:

3>
set the IE "Security Capability" to the mandatory R99 algorithms.

1>
and the procedure ends.

[...]
-- ***************************************************

--

-- INTER RAT HANDOVER INFO

--

-- ***************************************************

InterRATHandoverInfo ::= SEQUENCE {


-- This structure is defined for historical reasons, backward compatibility with 44.018


predefinedConfigStatusList

CHOICE {



absent






NULL,



present






PredefinedConfigStatusList


},


uE-SecurityInformation


CHOICE {



absent






NULL,



present






UE-SecurityInformation


},


ue-CapabilityContainer


CHOICE {



absent






NULL,



-- present is an octet aligned string containing Ie UE-RadioAccessCapabilityInfo


present






OCTET STRING (SIZE (0..63))


},


-- Non critical extensions


v390NonCriticalExtensions

CHOICE {



absent






NULL,



present






SEQUENCE {




interRATHandoverInfo-v390ext
InterRATHandoverInfo-v390ext-IEs,




v3a0NonCriticalExtensions

SEQUENCE  {





interRATHandoverInfo-v3a0ext
InterRATHandoverInfo-v3a0ext-IEs,





laterNonCriticalExtensions

SEQUENCE {






interRATHandoverInfo-v3d0ext 
InterRATHandoverInfo-v3d0ext-IEs,





-- Container for additional R99 extensions






interRATHandoverInfo-r3-add-ext

BIT STRING









(CONTAINING InterRATHandoverInfo-r3-add-ext-IEs)
OPTIONAL,






v3g0NonCriticalExtensions


SEQUENCE {







interRATHandoverInfo-v3g0ext
InterRATHandoverInfo-v3g0ext-IEs,







v4b0NonCriticalExtensions

SEQUENCE {








interRATHandoverInfo-v4b0ext
InterRATHandoverInfo-v4b0ext-IEs,







v4d0NonCriticalExtensions

SEQUENCE {









interRATHandoverInfo-v4d0ext
InterRATHandoverInfo-v4d0ext-IEs,








-- Reserved for future non critical extension









v590NonCriticalExtensions

SEQUENCE {










interRATHandoverInfo-v590ext

















InterRATHandoverInfo-v590ext-IEs,










v690NonCriticalExtensions

SEQUENCE {











interRATHandoverInfo-v690ext

















InterRATHandoverInfo-v690ext-IEs,











v6b0NonCriticalExtensions

SEQUENCE {












interRATHandoverInfo-v6b0ext



















InterRATHandoverInfo-v6b0ext-IEs,












v6e0NonCriticalExtensions

SEQUENCE {













interRATHandoverInfo-v6e0ext

















InterRATHandoverInfo-v6e0ext-IEs,













nonCriticalExtensions

SEQUENCE {} OPTIONAL












}
OPTIONAL











}
OPTIONAL










}
OPTIONAL









}
OPTIONAL








}
OPTIONAL







}
OPTIONAL






}
OPTIONAL





}
OPTIONAL




}
OPTIONAL



}


}
}

InterRATHandoverInfo-v390ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v380ext
UE-RadioAccessCapability-v380ext

OPTIONAL,



dl-PhysChCapabilityFDD-v380ext

DL-PhysChCapabilityFDD-v380ext
}

InterRATHandoverInfo-v3a0ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v3a0ext
UE-RadioAccessCapability-v3a0ext

OPTIONAL

}

InterRATHandoverInfo-v3d0ext-IEs ::= SEQUENCE {


-- User equipment IEs



uESpecificBehaviourInformation1interRAT

UESpecificBehaviourInformation1interRAT

OPTIONAL

}

InterRATHandoverInfo-v3g0ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v3g0ext
UE-RadioAccessCapability-v3g0ext

OPTIONAL

}

InterRATHandoverInfo-r3-add-ext-IEs ::= SEQUENCE {



interRATHandoverInfo-v690ext1

InterRATHandoverInfo-v690ext1-IEs,



nonCriticalExtensions



SEQUENCE {}

OPTIONAL

}

InterRATHandoverInfo-v4b0ext-IEs ::= SEQUENCE {


-- User equipment IEs



accessStratumReleaseIndicator

AccessStratumReleaseIndicator

}

InterRATHandoverInfo-v4d0ext-IEs ::= SEQUENCE {


-- User equipment IEs


tdd128-RF-Capability



RadioFrequencyBandTDDList

OPTIONAL

}

InterRATHandoverInfo-v590ext-IEs ::= SEQUENCE {


-- User equipment IEs



predefinedConfigStatusListComp

PredefinedConfigStatusListComp


OPTIONAL,



ue-RadioAccessCapabilityComp

UE-RadioAccessCapabilityComp


OPTIONAL
}

InterRATHandoverInfo-v690ext1-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v650ext

UE-RadioAccessCapability-v650ext
OPTIONAL
}
InterRATHandoverInfo-v690ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-SecurityInformation2



UE-SecurityInformation2




OPTIONAL,


ue-RadioAccessCapabilityComp

UE-RadioAccessCapabilityComp-ext

OPTIONAL,


ue-RadioAccessCapabilityComp2

UE-RadioAccessCapabilityComp2

}

InterRATHandoverInfo-v6b0ext-IEs ::= SEQUENCE {


-- User equipment IEs



supportForSIB11bis




ENUMERATED { true }


OPTIONAL

}

InterRATHandoverInfo-v6e0ext-IEs ::= SEQUENCE {


-- User equipment IEs



supportForFDPCH





ENUMERATED { true }


OPTIONAL

}

InterRATHandoverInfo-v7xyext-IEs ::= SEQUENCE {



ue-RadioAccessCapability-v7xyext
UE-RadioAccessCapability-v7xyext

OPTIONAL,



ue-RadioAccessCapabilityComp

UE-RadioAccessCapabilityComp-r7


OPTIONAL,


ue-CapabilityContainerLong


OCTET STRING (0..127)




OPTIONAL
}

� Oddly, although the value of MaxFreqBandsFDD is 8, the type of the bands indicated in this IE is “Frequency band indicator”, which can encode only bands I-VII (the eighth value being an extension indicator).  It is thus impossible, though nominally allowed by the tabular, for a UE to indicate 8 (distinct) bands in this list.





�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





