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1.
Introduction
We have spotted an ASN.1 issue that does not allow an FDD UE to report compressed mode measurement capabilities for more than 8 FDD frequency bands. Due to this the TC 8.1.5.7 as specified in TS 34.123-1 [1] cannot be passed if the UE reports compressed mode measurement capabilities for 8 FDD frequency bands due to the ASN.1 signaling limitation but UE declared to support 9 FDD frequency bands in the PICS (Protocol Implementation Conformance Statement).

RAN2 is asked to decide how and in which release this ASN.1 issue should be fixed.
2.
Discussion
According to the tabular description of “Measurement capability extension” (10.3.3.21a) in TS 25.331 [2] the number of FDD frequency bands for which measurement capabilities can be reported by UE was increaded by release to release, i.e. from maxFreqBandsFDD = 8 (in R99) to maxFreqBandsFDD2 = 22 (Rel-6) and to maxFreqBandsFDD3 = 86 (Rel-10).
	maxFreqBandsFDD
	Maximum number of frequency bands as defined in [21] and treated by RRC
	8
	

	maxFreqBandsFDD2
	Maximum number of frequency bands as defined in [21] and treated by RRC
	22
	REL-6

	maxFreqBandsFDD3
	Maximum number of frequency bands as defined in [21] and treated by RRC
	86
	REL-10


The signalling of the measurement capabilities belonging to “Measurement capability extension” (10.3.3.21a) was introduced by following extensions:
· UE-RadioAccessCapability-v370ext
· UE-RadioAccessCapability-v650ext

· UE-RadioAccessCapability-va40ext-IEs
However, referring to the specified ASN.1 structure as shown below a UE that wants to report compressed mode measurement capabilities for bands belonging to IE "FDD Frequency band" and IE "FDD Frequency band 2" is restricted to maxFreqBandsFDD = 8. Due to this the TC 8.1.5.7 as specified in TS 34.123-1 [1] cannot be passed if the UE reports compressed mode measurement capabilities for 8 FDD frequency bands belonging to both IEs due to the ASN.1 signaling limitation but UE declared to support 9 FDD frequency bands belonging to both IEs in the PICS (Protocol Implementation Conformance Statement).
The problem is originated from the signaling limitation of CompressedModeMeasCapabFDDList2 to maxFreqBandsFDD. To fix this issue the signaling of CompressedModeMeasCapabFDDList2 needs to be increased to maxFreqBandsFDD2 or maxFreqBandsFDD3.
CompressedModeMeasCapabFDDList2 ::= SEQUENCE (SIZE (1..maxFreqBandsFDD)) OF

CompressedModeMeasCapabFDD2

Proposal: RAN2 is asked to decide how and in which release this ASN.1 issue should be fixed.
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{

        ue-RadioAccessCapabBandFDDList          
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}

UE-RadioAccessCapability-v650ext ::=    SEQUENCE {

ue-RadioAccessCapabBandFDDList2         

UE-RadioAccessCapabBandFDDList2,

--This IE shall be included if the UE 

also supports Band I-VII

ue-RadioAccessCapabBandFDDList-ext      

UE-RadioAccessCapabBandFDDList-ext OPTIONAL

}

UE-RadioAccessCapabBand-va40ext ::= SEQUENCE {

        ue-RadioAccessCapabBandFDDList5         UE-

RadioAccessCapabBandFDDList5,

        -- This IE shall be included if the UE also 

supports Band I <96> Band XXII

        ue-RadioAccessCapabBandFDDList-ext2   UE-

RadioAccessCapabBandFDDList-ext2             

OPTIONAL

}
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MeasurementCapabilityExt::=            SEQUENCE{

compressedModeMeasCapabFDDList          

CompressedModeMeasCapabFDDList,

compressedModeMeasCapabTDDList          

CompressedModeMeasCapabTDDList  OPTIONAL,

compressedModeMeasCapabGSMList          

CompressedModeMeasCapabGSMList  OPTIONAL,

compressedModeMeasCapabMC                       

CompressedModeMeasCapabMC               OPTIONAL

}

MeasurementCapabilityExt2 ::=           SEQUENCE{

        compressedModeMeasCapabFDDList          

CompressedModeMeasCapabFDDList2,

        compressedModeMeasCapabTDDList          

CompressedModeMeasCapabTDDList  OPTIONAL,

        compressedModeMeasCapabGSMList          

CompressedModeMeasCapabGSMList  OPTIONAL,

        compressedModeMeasCapabMC                       

CompressedModeMeasCapabMC               OPTIONAL

}

MeasurementCapabilityExt4 ::=           SEQUENCE{

        compressedModeMeasCapabFDDList2         

CompressedModeMeasCapabFDDList2         OPTIONAL,

compressedModeMeasCapabFDDList3         

CompressedModeMeasCapabFDDList3 OPTIONAL,

compressedModeMeasCapabTDDList          

CompressedModeMeasCapabTDDList          OPTIONAL,

compressedModeMeasCapabGSMList          

CompressedModeMeasCapabGSMList          OPTIONAL,

compressedModeMeasCapabMC                       

CompressedModeMeasCapabMC                       

OPTIONAL,

compressedModeMeasCapabEUTRAList        

CompressedModeMeasCapabEUTRAList        OPTIONAL

}

UE-RadioAccessCapabBandFDD-ext ::= SEQUENCE {

        radioFrequencyBandFDD                           

RadioFrequencyBandFDD,

        compressedModeMeasCapabFDDList-ext      

CompressedModeMeasCapabFDDList-ext

}

UE-RadioAccessCapabBandFDD-ext2 ::= SEQUENCE {

radioFrequencyBandFDD                           

RadioFrequencyBandFDD           OPTIONAL,

radioFrequencyBandFDD2                          

RadioFrequencyBandFDD2          OPTIONAL,

compressedModeMeasCapabFDDList3         

CompressedModeMeasCapabFDDList3

}

8 bands of FDD

8 bands of FDD2

8 bands of FDD/FDD2 (i.e. may be mixed)

64 bands of FDD3

8 bands of FDD

8 bands of FDD2

8 bands of FDD/FDD2

8 bands of FDD/FDD2 + 64 bands of FDD3

FDD/FDD2to 64 bands of FDD3


3.
Summary
In this contribution the ASN.1 signaling limitation has been addressed that does not allow an FDD UE to report compressed mode measurement capabilities for more than 8 FDD frequency bands. RAN2 has been asked to decide how and in which release this ASN.1 issue should be fixed.
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5.
Annex
10.3.3.42a
UE radio access capability extension
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Frequency band specific capability list
	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

	>Frequency band
	MP
	
	Enumerated(Band I, Band II,
	
	

	
	
	
	Band III,
	
	REL-5

	
	
	
	Band VI, Band IV, Band V, Band VII, extension indicator)
	The setting of the value ‘extension indicator’ by the UE is not specified in the specification.
	REL-6

	>Frequency band 2
	OP
	
	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)
	This IE indicates the supported frequency bands Band VIII and beyond.

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

	>Frequency band 3
	OP
	
	Enumerated (Band XXV, extension Indicator)
	This IE indicates the supported frequency bands Band XXIII and beyond.

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

Sixty Two spare

values are needed
	REL-10

	>RF capability FDD extension
	MD
	
	RF capability FDD extension 10.3.3.33a
	the default values are the same values as in the immediately preceding IE "RF capability FDD extension"; the first occurrence is MP
	

	>Measurement capability extension
	MP
	
	Measurement capability extension 10.3.3.21a
	
	


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, 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 Two 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"
	


	Condition
	Explanation

	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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