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1
Introduction
This contribution is a follow-up to [1] in which changes to the specification of the support of bandwidth combinations for CA was proposed along with extensions of the signaling to indicate a larger set of supported bandwidth combinations at later stages. 
The changes proposed herein are accompanied by a CR to 36.331 in [2] and a CR to 36.101 in [3]. 
2
Supported bandwidth combinations for DL and UL
Staring with inter-band CA, the requirements apply for a combination of E-UTRA band and a CA Bandwidth Class, where the latter is specified per operating band. In the 36.331 these combinations are labeled “supported band combinations”. The terminal capability IE in 36.331 in included in Annex A for convenience.
Each E-UTRA Configuration, e.g. CA_5A-1A, should be mapped to a specified set of bandwidth combination supported by the UE. We propose to label these supported combinations as follows:
for a supported inter-band band combination (Op1, Op2), a supported bandwidth combination BW1+BW2 refers to aggregation of components carriers of bandwidths BW1 MHz in operating band Op1 and BW2 MHz in operating band Op2.

e.g. 10+10 for a 10 MHz + 10 MHz combination in Rel-10 for inter-band combination (5,1). The E-UTRA CA Configuration can be different for the downlink and uplink, which is the case for all combinations supporting only one UL.
For intra-band CA, requirements in 36.101 Rel-10 only apply for one UL. It is possible to indicate support of one uplink the capability IE. The table of specified E-UTRA CA configurations should therefore include the capability both for the downlink and uplink. Table 1 shows the possible capabilities for Rel-10 for which requirements in 36.101 apply, later releases will include combinations that support two UL. 
Table 1: E-UTRA CA Configurations specified for inter-band CA
	E-UTRA Band Combination
	E-UTRA CA Configuration
	Supported CC Bandwidth Combinations 
[MHz]

	5,1
	DL: CA_5A-1A

UL: CA_5A 
	DL: 10+10
UL: 10

	
	DL: CA_5A-1A 

UL: CA_1A 
	DL: 10+10
UL: 10

	NOTE 1:
The CA Configuration refers to a supported combination of operating bands, each of which belongs to a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). 

NOTE 2:
for a supported inter-band band combination (Op1, Op2), a supported bandwidth combination BW1+BW2 refers to aggregation of components carriers of bandwidths BW1 MHz in operating band Op1 and BW2 MHz in operating band Op2.

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.


Hence the requirements in 36.101 should apply for specific E-UTRA CA configurations in downlink-uplink combinations as shown in Table 1. Furthermore, the requirements apply for equal CC bandwidths in the uplink and downlink, since 36.101 only covers this case (but still possible to configure different bandwidths). 
For intra-band CA, we propose to label the band combinations as follows:
For intra-band contiguous aggregation in band Op1, {BW1+BW2} refers to intra-band carrier aggregation of components carriers of bandwidths BW1 MHz and BW2 MHz.

Table 2 shows the possible capabilities for Rel-10 for which requirements in 36.101 apply.

Table 2: E-UTRA CA Configurations specified for intra-band CA
	E-UTRA Band
	E-UTRA CA Configuration
	Supported CC Bandwidth Combinations 

[MHz] 

	1
	DL: CA_1C

UL: CA_1A
	DL: {15+15}, {20+20}
UL: {15}, {20}

	
	DL: CA_1C

UL: CA_1C
	DL: {15+15}, {20+20}
UL: {15+15}, {20+20}

	40
	DL: CA_40C

UL: CA_40A
	DL: {10+15}, {15+15}, {20+20}
UL: {10}, {15}, {20}

	
	DL: CA_40C

UL: CA_40C
	DL: {10+15}, {15+15}, {20+20}
UL: {10+15}, {15+15}, {20+20}

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). 

NOTE 2:
For intra-band contiguous aggregation in band Op1, {BW1+BW2} refers to intra-band carrier aggregation of components carriers of bandwidths BW1 MHz and BW2 MHz

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal. 


The above is captured in a CR to the Rel-10 version of 36.101 [3]. 
3
Release independence
If other bandwidth combinations are needed at a later stage, then a new EUTRA CA Configuration must be specified for the given band combination. To resolve this we propose to extend the RRC signaling to accommodate a new set of supported bandwidth: for each CA configuration we associate a Bandwidth Combination Set that indicates an extension of the E-UTRA CA Configuration as discussed in [1]. This parameter is included in Rel-11 as an extension to the Rel-10 capability IE, a CR to 36.331 is supplied in [2].
Suppose new bandwidth combinations are needed for 2DL+1UL for the Band 5 + Band 1 combination for Rel-11, e.g. 10MHz + 5 MHz up to 10 MHz + 20 MHz, then these are associated with a Bandwidth Combination Set “0” as shown in Table 3 below. An additional set can be added for 2DL+2UL, set “1” in the example in Table 3.
Table 3: E-UTRA CA Configurations specified for inter-band CA with bandwidth set
	E-UTRA Band Combination
	E-UTRA CA Configuration
	Supported CC Bandwidth Combinations 

[MHz]
	Bandwidth Combination Set

	5,1
	DL: CA_5A-1A

UL: CA_5A 
	DL: 10+10

UL: 10
	N/A [Rel-10]

	
	DL: CA_5A-1A 

UL: CA_1A 
	DL: 10+10

UL: 10
	

	5,1
	DL: CA_5A-1A

UL: CA_5A 
	DL: 10+5, 10+10, 10+15, 10+20

UL: 10
	0

	
	DL: CA_5A-1A 

UL: CA_1A 
	DL: 10+5, 10+10, 10+15, 10+20

UL: 5, 10, 15, 20
	

	5,1
	DL: CA_5A-1A

UL: CA_5A
	DL: 10+5, 10+10, 10+15, 10+20

UL: 10
	1

	
	DL: CA_5A-1A 

UL: CA_1A
	DL: 10+5, 10+10, 10+15, 10+20

UL: 5, 10, 15, 20
	

	
	DL: CA_5A-1A
UL: CA_5A-1A
	DL: 10+5, 10+10, 10+15, 10+20

UL: 10+5, 10+10, 10+15, 10+20
	

	More combinations
	
	
	

	NOTE 1:etc





The extension to the RRC signaling [2] allows implementation of E-UTRA CA configurations with associated bandwidth combination in a release independent manner: the Rel-10 UE must then support the extended signaling. All combinations may not be possible: RAN4 has not concluded if 2 UL can be implemented in a release independent way, hence the E-UTRA CA configuration with set “1” in Table 3 may not be possible for Rel-10. However, since the CA configuration and the bandwidth set include a downlink-uplink combination, it is possible to define sets in Rel-11 with one UL that can be implemented in an earlier release: the set “0” in Table 3 can then be implemented in Rel-10.
If it is possible to introduce the Bandwidth Combination Set in the Rel-10 version of 36.331, the table in the Rel-10 version of 36.101 could also include the bandwidth sets and Table 1 be modified as shown in Table 4.
Table 4: E-UTRA CA Configurations specified for inter-band CA with bandwidth sets in Rel-10
	E-UTRA Band Combination
	E-UTRA CA Configuration
	Supported CC Bandwidth Combinations 

[MHz]
	Bandwidth Combination Set

	5,1
	DL: CA_5A-1A

UL: CA_5A 
	DL: 10+10

UL: 10
	0

	
	DL: CA_5A-1A 

UL: CA_1A 
	DL: 10+10

UL: 10
	

	NOTE 1:





Set “0” is the default that is assumed in the parameter Band Combination Set is absent in the capability IE.

The RF requirements that must be met by a particular E-UTRA CA Configuration with its associated Bandwidth Combination Set (could be one or several) that is implemented in an earlier release should be specified in 36.307. 
4
Capability for UE supporting two UL
For UE(s) supporting two UL, it should be assumed that the capabilities with only one uplink activated are also supported so that these latter need not be included in the capability signaling for these UE(s). This should be specified in the 36.101 Rel-11 that will include requirements for two UL.
5
Proposal
It is proposed that 

· the support of bandwidth combinations is specified in Rel-10 for the downlink and uplink separately as shown in Tables 1 and 2 (implemented in the CR [3] for Rel-10), which allows specification of release-independence in 36.307 for capabilities with one or two UL
· extensions of the bandwidth combination support in Rel-11 is specified using a Bandwidth Combination Set included in the capability IE, this parameter is also indicated in 36.307 for combinations implemented in earlier releases.
In the RAN2 CR [2] it is proposed to add the (backwards compatible) extension for Rel-10. If RAN2 agrees to making non-critical extensions to Rel-10 despite the fact that the 36.331 Rel-10 is frozen, the CR to 36.101 Rel-10 in [3] could be modified as in the attached (differences highlighted in yellow). The changes for the 36.101 Rel-11 are shown below with some inter-band combinations for Region 2 shown as examples of cases with bandwidth support larger than that of the Rel-10 combinations. In this version we also specify that for UE(s) supporting two UL, it should be assumed that the capabilities with only one uplink activated are also supported.
5.6A
Channel bandwidth for CA

The requirements for carrier aggregation apply for supported combinations of E-UTRA operating bands and CA bandwidth classes. Each CA bandwidth class is defined over an aggregated channel bandwidth within an operating band.

[image: image1]
Figure 5.6A-1. Definition of Aggregated Channel Bandwidth and Aggregated Channel Bandwidth Edges
The aggregated channel bandwidth, BWChannel_CA, is defined for intra-band contiguous aggregation and is expressed as (Figure 5.6A-1)

BWChannel_CA = Fedge,high - Fedge,low  [MHz].
The lower bandwidth edge Fedge,low  and the upper bandwidth edge Fedge,high of the aggregated channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by


Fedge,low = FC,low - Foffset,low


Fedge,high = FC,high + Foffset,high

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as 


Foffset,low = 0.18NRB,low /2 + BWGB [MHz]


Foffset,high = 0.18NRB,high/2 + BWGB [MHz]

where NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.6-1 for the lowest and highest assigned component carrier, respectively. BWGB denotes the Nominal Guard Band and is defined in Table 5.6A-1, and the factor 0.18 is the PRB bandwidth in MHz.

NOTE:
The values of BWChannel_CA for UE and BS are the same if the lowest and the highest component carriers are identical.
The CA Bandwidth Class is specified per operating band and is defined in terms of an aggregated transmission bandwidth configuration subject to a maximum number of CC(s). The aggregated transmission bandwidth configuration is an interval delimiting the number of PRB(s) that can be allocated within the aggregated channel bandwidth. Table 5.6A-1 specifies the CA Bandwidth Classes for intra-band contiguous CA.
Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Maximum number of CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	0.05BWChannel(1)

	B
	NRB,agg ≤ 100
	2
	FFS

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2))

	D
	200 < NRB,agg ≤ [300]
	FFS
	FFS

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS

	Note 1:
BWChannel(1) and BWChannel(2) are channel bandwidths of two E-UTRA component carriers according to Table 5.6-1.


The channel spacing between the centre frequencies of the contiguously aggregated component carriers is defined in clause 5.7A.1.
5.6A.1
Channel bandwidths per operating band for CA

The requirements for carrier aggregation in this specification apply to E-UTRA CA configurations. For intra-band contiguous carrier aggregation, an E-UTRA Configuration is one supported operating band with an associated CA Bandwidth Class. For inter-band carrier aggregation, an E-UTRA CA Configuration is a supported combination of bands, each of which belongs to a CA Bandwidth Class. The E-UTRA CA Configuration may be different for the downlink and uplink.
For each E-UTRA CA Configuration, the requirements apply for supported bandwidth combinations associated with a Bandwidth Combination Set, with equal component carrier bandwidth in each downlink and uplink band. 

The requirements for intra-band contiguous carrier aggregation in this specification apply to the E-UTRA CA Configurations and downlink-uplink combinations specified in Table 5.6A.1-1. For each operating band, support of the E-UTRA configuration with two active UL implies support of the corresponding configurations with one active UL. 

DL component carrier combinations for a given E-UTRA CA configuration shall be symmetrical in relation to channel centre unless stated otherwise in table 5.6A.1-1 or 5.6A.1-2.

Table 5.6A.1-1: E-UTRA CA Configurations specified for intra-band CA
	E-UTRA Band
	E-UTRA CA Configuration
	Supported CC Bandwidth Combinations 

[MHz] 
	Bandwidth Combination Set

	1
	DL: CA_1C

UL: CA_1A
	DL: {15+15}, {20+20}

UL: {15}, {20}
	0

	
	DL: CA_1C

UL: CA_1C
	DL: {15+15}, {20+20}

UL: {15+15}, {20+20}
	

	40
	DL: CA_40C

UL: CA_40A
	DL: {10+15}, {15+15}, {20+20}

UL: {10}, {15}, {20}
	0

	
	DL: CA_40C

UL: CA_40C
	DL: {10+15}, {15+15}, {20+20}

UL: {10+15}, {15+15}, {20+20}
	

	[Similar for other bands]
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). 

NOTE 2:
For intra-band contiguous aggregation in band Op1, {BW1+BW2} refers to intra-band carrier aggregation of components carriers of bandwidths BW1 MHz and BW2 MHz

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.


	

	
	
	

	

	


	
	
	
	
	

	
	
	
	
	


The requirements for inter-band CA in this specification apply to the E-UTRA Configurations specified in Table 5.6A.1-2. For each band combination, support of the E-UTRA configuration with two active UL implies support of the corresponding configurations with one active UL. 

Table 5.6A.1-2: E-UTRA CA Configurations specified for inter-band CA
	E-UTRA Band Combination
	E-UTRA CA Configuration
	Supported CC Bandwidth Combinations 

[MHz]
	Bandwidth Combination Set

	5,1
	DL: CA_5A-1A

UL: CA_5A 
	DL: 10+10

UL: 10
	0

	
	DL: CA_5A-1A 

UL: CA_1A 
	DL: 10+10

UL: 10
	

	13,4
	DL: CA_13A-4A

UL: CA_13A
	DL: 10+5, 10+10, 10+15, 10+20
UL: 10
	0

	
	DL: CA_13A-4A

UL: CA_4A
	DL: 10+5, 10+10, 10+15, 10+20
UL: 5, 10, 15, 20
	

	
	DL: CA_13A-4A

UL: CA_13A-4A
	DL: 10+5, 10+10, 10+15, 10+20
UL: 10+5, 10+10, 10+15, 10+20
	

	17,4
	DL: CA_13A-4A

UL: CA_13A
	DL: 5+5, 10+5, 5+10, 10+10
UL: 5, 10
	0

	
	DL: CA_13A-4A

UL: CA_4A
	DL: 5+5, 10+5, 5+10, 10+10
UL: 5, 10
	

	
	DL: CA_13A-4A

UL: CA_13A-4A
	DL: 5+5, 10+5, 5+10, 10+10
UL: 5+5, 10+5, 5+10, 10+10
	

	12,5
	DL: CA_12A-5A

UL: CA_12A
	DL: 5+5, 10+5, 5+10, 10+10
UL: 5, 10
	0

	
	DL: CA_12A-5A

UL: CA_5A
	DL: 5+5, 10+5, 5+10, 10+10
UL: 5, 10
	

	
	DL: CA_12A-5A

UL: CA_12A-5A
	DL: 5+5, 10+5, 5+10, 10+10
UL: 5+5, 10+5, 5+10, 10+10
	

	[Similar for other combinations]
	
	
	

	NOTE 1:
The CA Configuration refers to a supported combination of operating bands, each of which belongs to a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). 

NOTE 2:
for a supported inter-band band combination (Op1, Op2), a supported bandwidth combination BW1+BW2 refers to aggregation of components carriers of bandwidths BW1 MHz in operating band Op1 and BW2 MHz in operating band Op2.

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.
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Annex A
–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annex B.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=


SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..5),


pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,


featureGroupIndicators



BIT STRING (SIZE (32))



OPTIONAL,


interRAT-Parameters



SEQUENCE {



utraFDD







IRAT-ParametersUTRA-FDD



OPTIONAL,



utraTDD128






IRAT-ParametersUTRA-TDD128



OPTIONAL,



utraTDD384






IRAT-ParametersUTRA-TDD384



OPTIONAL,



utraTDD768






IRAT-ParametersUTRA-TDD768



OPTIONAL,



geran







IRAT-ParametersGERAN




OPTIONAL,



cdma2000-HRPD





IRAT-ParametersCDMA2000-HRPD


OPTIONAL,



cdma2000-1xRTT





IRAT-ParametersCDMA2000-1XRTT


OPTIONAL


},


nonCriticalExtension



UE-EUTRA-Capability-v920-IEs

OPTIONAL

}

UE-EUTRA-Capability-v920-IEs ::=

SEQUENCE {


phyLayerParameters-v920



PhyLayerParameters-v920,


interRAT-ParametersGERAN-v920


IRAT-ParametersGERAN-v920,


interRAT-ParametersUTRA-v920


IRAT-ParametersUTRA-v920


OPTIONAL,


interRAT-ParametersCDMA2000-v920

IRAT-ParametersCDMA2000-1XRTT-v920
OPTIONAL,


deviceType-r9






ENUMERATED {noBenFromBatConsumpOpt}
OPTIONAL,


csg-ProximityIndicationParameters-r9
CSG-ProximityIndicationParameters-r9,


neighCellSI-AcquisitionParameters-r9
NeighCellSI-AcquisitionParameters-r9,


son-Parameters-r9





SON-Parameters-r9,


nonCriticalExtension




UE-EUTRA-Capability-v940-IEs

OPTIONAL

}

UE-EUTRA-Capability-v940-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v10xy-IEs

OPTIONAL

}

UE-EUTRA-Capability-v10xy-IEs ::=
SEQUENCE {


ue-Category-v10xy




INTEGER (6..8)






OPTIONAL,


rf-Parameters-v10xy




RF-Parameters-v10xy





OPTIONAL,


measParameters-v10xy



MeasParameters-v10xy




OPTIONAL,


interRAT-ParametersCDMA2000-v10xy
IRAT-ParametersCDMA2000-1XRTT-v10xy

OPTIONAL,


ue-BasedNetwPerfMeasParameters-r10
UE-BasedNetwPerfMeasParameters-r10

OPTIONAL,


nonCriticalExtension



SEQUENCE {}







OPTIONAL

}

AccessStratumRelease ::=


ENUMERATED {











rel8, rel9, rel10, spare5, spare4, spare3,











spare2, spare1, ...}

PDCP-Parameters ::=



SEQUENCE {


supportedROHC-Profiles



SEQUENCE {



profile0x0001





BOOLEAN,



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0101





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions

ENUMERATED {












cs2, cs4, cs8, cs12, cs16, cs24, cs32,












cs48, cs64, cs128, cs256, cs512, cs1024,












cs16384, spare2, spare1}



DEFAULT cs16,


...

}

PhyLayerParameters ::=



SEQUENCE {


ue-TxAntennaSelectionSupported

BOOLEAN,


ue-SpecificRefSigsSupported

BOOLEAN

}

PhyLayerParameters-v920 ::=

SEQUENCE {


enhancedDualLayerFDD-r9


ENUMERATED {supported}


OPTIONAL,


enhancedDualLayerTDD-r9


ENUMERATED {supported}


OPTIONAL

}

RF-Parameters ::=




SEQUENCE {


supportedBandListEUTRA



SupportedBandListEUTRA

}

RF-Parameters-v10xy ::=



SEQUENCE {


supportedBandCombination-r10


SupportedBandCombination-r10

}

SupportedBandCombination-r10 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParameters-r10 

BandCombinationParameters-r10 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-r10

BandParameters-r10 ::= SEQUENCE {


bandEUTRA-r10




INTEGER (1..64),


bandParametersUL-r10


BandParametersUL-r10




OPTIONAL,


bandParametersDL-r10


BandParametersDL-r10




OPTIONAL

}

BandParametersUL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersUL-r10

CA-MIMO-ParametersUL-r10 ::= SEQUENCE {


ca-BandwidthClassUL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityUL-r10

MIMO-CapabilityUL-r10



OPTIONAL

}

BandParametersDL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-r10

CA-MIMO-ParametersDL-r10 ::= SEQUENCE {


ca-BandwidthClassDL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityDL-r10

MIMO-CapabilityDL-r10



OPTIONAL

}

CA-BandwidthClass-r10 ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-CapabilityUL-r10 ::= ENUMERATED {twoLayers, fourLayers}

MIMO-CapabilityDL-r10 ::= ENUMERATED {twoLayers, fourLayers, eightLayers}

SupportedBandListEUTRA ::=


SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA 

SupportedBandEUTRA ::=



SEQUENCE {


bandEUTRA






INTEGER (1..64),


halfDuplex






BOOLEAN

}

MeasParameters ::=




SEQUENCE {


bandListEUTRA





BandListEUTRA

}

MeasParameters-v10xy ::=


SEQUENCE {


bandCombinationListEUTRA-r10


BandCombinationListEUTRA-r10

}

BandListEUTRA ::=




SEQUENCE (SIZE (1..maxBands)) OF BandInfoEUTRA 

BandCombinationListEUTRA-r10 ::=
SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandInfoEUTRA

BandInfoEUTRA ::=




SEQUENCE {


interFreqBandList




InterFreqBandList,


interRAT-BandList




InterRAT-BandList

OPTIONAL

}

InterFreqBandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterFreqBandInfo

InterFreqBandInfo ::=



SEQUENCE {


interFreqNeedForGaps



BOOLEAN

}

InterRAT-BandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterRAT-BandInfo

InterRAT-BandInfo ::=



SEQUENCE {


interRAT-NeedForGaps



BOOLEAN

}

IRAT-ParametersUTRA-FDD ::=

SEQUENCE {


supportedBandListUTRA-FDD


SupportedBandListUTRA-FDD

}

IRAT-ParametersUTRA-v920 ::=

SEQUENCE {


e-RedirectionUTRA-r9



ENUMERATED {supported}

}

SupportedBandListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-FDD 

SupportedBandUTRA-FDD ::=


ENUMERATED {











bandI, bandII, bandIII, bandIV, bandV, bandVI,











bandVII, bandVIII, bandIX, bandX, bandXI,











bandXII, bandXIII, bandXIV, bandXV, bandXVI, ...,











bandXVII-8a0, bandXVIII-8a0, bandXIX-8a0, bandXX-8a0,











bandXXI-8a0, bandXXII-8a0, bandXXIII-8a0, bandXXIV-8a0,











bandXXV-8a0, bandXXVI-8a0, bandXXVII-8a0, bandXXVIII-8a0,











bandXXIX-8a0, bandXXX-8a0, bandXXXI-8a0, bandXXXII-8a0}

IRAT-ParametersUTRA-TDD128 ::=

SEQUENCE {


supportedBandListUTRA-TDD128

SupportedBandListUTRA-TDD128

}

SupportedBandListUTRA-TDD128 ::=
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD128 

SupportedBandUTRA-TDD128 ::=

ENUMERATED {











a, b, c, d, e, f, g, h, i, j, k, l, m, n,











o, p, ...}

IRAT-ParametersUTRA-TDD384 ::=

SEQUENCE {


supportedBandListUTRA-TDD384

SupportedBandListUTRA-TDD384

}

SupportedBandListUTRA-TDD384 ::=
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD384 

SupportedBandUTRA-TDD384 ::=

ENUMERATED {












a, b, c, d, e, f, g, h, i, j, k, l, m, n,












o, p, ...}

IRAT-ParametersUTRA-TDD768 ::=

SEQUENCE {


supportedBandListUTRA-TDD768

SupportedBandListUTRA-TDD768

}

SupportedBandListUTRA-TDD768 ::=
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD768 

SupportedBandUTRA-TDD768 ::=

ENUMERATED {











a, b, c, d, e, f, g, h, i, j, k, l, m, n,











o, p, ...}

IRAT-ParametersGERAN ::=


SEQUENCE {


supportedBandListGERAN



SupportedBandListGERAN,


interRAT-PS-HO-ToGERAN



BOOLEAN

}

IRAT-ParametersGERAN-v920 ::=

SEQUENCE {


dtm-r9







ENUMERATED {supported}


OPTIONAL,


e-RedirectionGERAN-r9



ENUMERATED {supported}


OPTIONAL

}

SupportedBandListGERAN ::=


SEQUENCE (SIZE (1..maxBands)) OF SupportedBandGERAN 

SupportedBandGERAN ::=



ENUMERATED {











gsm450, gsm480, gsm710, gsm750, gsm810, gsm850,











gsm900P, gsm900E, gsm900R, gsm1800, gsm1900,











spare5, spare4, spare3, spare2, spare1, ...}

IRAT-ParametersCDMA2000-HRPD ::=
SEQUENCE {


supportedBandListHRPD



SupportedBandListHRPD,


tx-ConfigHRPD





ENUMERATED {single, dual},


rx-ConfigHRPD





ENUMERATED {single, dual}

}

SupportedBandListHRPD ::=


SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandclassCDMA2000

IRAT-ParametersCDMA2000-1XRTT ::=
SEQUENCE {


supportedBandList1XRTT



SupportedBandList1XRTT,


tx-Config1XRTT





ENUMERATED {single, dual},


rx-Config1XRTT





ENUMERATED {single, dual}

}

IRAT-ParametersCDMA2000-1XRTT-v920 ::=
SEQUENCE {


e-CSFB-1XRTT-r9





ENUMERATED {supported},


e-CSFB-ConcPS-Mob1XRTT-r9


ENUMERATED {supported}


OPTIONAL

}

IRAT-ParametersCDMA2000-1XRTT-v10xy ::=
SEQUENCE {


e-CSFB-dual-1XRTT-r10



ENUMERATED {supported}

}

SupportedBandList1XRTT ::=


SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandclassCDMA2000

CSG-ProximityIndicationParameters-r9 ::=
SEQUENCE {


intraFreqProximityIndication-r9
ENUMERATED {supported}


OPTIONAL,


interFreqProximityIndication-r9
ENUMERATED {supported}


OPTIONAL,


utran-ProximityIndication-r9

ENUMERATED {supported}


OPTIONAL

}

NeighCellSI-AcquisitionParameters-r9 ::=
SEQUENCE {


intraFreqSI-AcquisitionForHO-r9
ENUMERATED {supported}


OPTIONAL,


interFreqSI-AcquisitionForHO-r9
ENUMERATED {supported}


OPTIONAL,


utran-SI-AcquisitionForHO-r9

ENUMERATED {supported}


OPTIONAL

}

SON-Parameters-r9 ::=



SEQUENCE {


rach-Report-r9





ENUMERATED {supported}


OPTIONAL

}

UE-BasedNetwPerfMeasParameters-r10 ::=
SEQUENCE {


loggedMeasurementsIdle-r10



ENUMERATED {supported}

OPTIONAL,


standaloneGNSS-Location-r10



ENUMERATED {supported}

OPTIONAL

}

-- ASN1STOP

	UE-EUTRA-Capability field descriptions

	accessStratumRelease

Set to rel10 in this version of the specification.

	bandCombinationListEUTRA

One entry corresponding to each supported band combination listed in the same order as in supportedBandCombination. 

	bandEUTRA

E‑UTRA band as defined in TS 36.101 [42].

	bandListEUTRA

One entry corresponding to each supported E‑UTRA band listed in the same order as in supportedBandListEUTRA.

	CA-BandwidthClass 

The CA bandwidth class supported by the UE as defined in TBD. 

	deviceType

UE may set the value to “noBenFromBatConsumpOpt” when it does not foresee to particularly benefit from NW-based battery consumption optimisation. Absence of this value means that the device does benefit from NW-based battery consumption optimisation.

	dtm

Indicates whether the UE supports DTM in GERAN.

	e-CSFB-1XRTT

Indicates whether the UE supports enhanced CS fallback to CDMA2000 1xRTT or not.

	e-CSFB-ConcPS-Mob1XRTT
Indicates whether the UE supports concurrent enhanced CS fallback to CDMA2000 1xRTT and PS handover/ redirection to CDMA2000 HRPD.

	e-CSFB-dual-1XRTT

Indicates whether the UE supports enhanced CS fallback to CDMA2000 1xRTT for dual Rx/Tx configuration. This bit can only be set to ‘supported’ if tx-Config1XRTT and rx-Config1XRTT are both set to ‘dual’.

	enhancedDualLayerTDD-Supported

Indicates whether the UE supports enhanced dual layer (PDSCH transmission mode 8) for TDD or not. This bit shall be set to “TRUE” by a Rel-9 TDD UE when the functionality has been IOT tested.

	featureGroupIndicators

The definitions of the bits in the bit string are described in Annex B.

	halfDuplex

If halfDuplex is set to true, only half duplex operation is supported for the band, otherwise full duplex operation is supported.

	intraFreqProximityIndication

Indicates whether the UE supports proximity indication for intra-frequency E-UTRAN cells whose CSG Identities are in the UE’s CSG Whitelist.

	intraFreqSI-AcquisitionForHO

Indicates whether the UE supports, upon configuration of si-RequestForHO by the network, acquisition and reporting of relevant information using autonomous gaps by reading the SI from a neighbouring intra-frequency cell.

	interFreqBandList

One entry corresponding to each supported E‑UTRA band listed in the same order as in supportedBandListEUTRA.

	interFreqNeedForGaps

Indicates need for measurement gaps when operating on the E‑UTRA band given by the entry in bandListEUTRA or on the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the E‑UTRA band given by the entry in interFreqBandList.

	interFreqProximityIndication

Indicates whether the UE supports proximity indication for inter-frequency E-UTRAN cells whose CSG Identities are in the UE’s CSG Whitelist.

	interFreqSI-AcquisitionForHO

Indicates whether the UE supports, upon configuration of si-RequestForHO by the network, acquisition and reporting of relevant information using autonomous gaps by reading the SI from a neighbouring inter-frequency cell.

	interRAT-BandList

One entry corresponding to each supported band of another RAT listed in the same order as in the interRAT-Parameters.

	interRAT-NeedForGaps

Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in bandListEUTRA or on the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the inter-RAT band given by the entry in the interRAT-BandList.

	interRAT-PS-HO-ToGERAN

Indicates whether the UE supports inter-RAT PS handover to GERAN or not.

	loggedMeasurementsIdle

Indicates whether the UE supports logged measurements in Idle mode.

	maxNumberROHC-ContextSessions

Set to the maximum number of concurrently active ROHC contexts supported by the UE. cs2 corresponds with 2 (context sessions), cs4 corresponds with 4 and so on.

	MIMO-CapabilityDL

The number of supported layers for spatial multiplexing in DL. 

	MIMO-CapabilityUL

The number of supported layers for spatial multiplexing in UL.

	rach-Report

Indicates whether the UE supports delivery of rachReport.

	standaloneGNSS-Location

Indicates whether the UE is equipped with a standalone GNSS receiver that may be used to provide detailed location information in RRC measurement report and logged measurements.

	SupportedBandGERAN

GERAN band as defined in TS 45.005 [20].

	SupportedBandList1XRTT

One entry corresponding to each supported CDMA2000 1xRTT band class.

	SupportedBandListHRPD

One entry corresponding to each supported CDMA2000 HRPD band class.

	SupportedBandUTRA-FDD

UTRA band as defined in TS 25.101 [17].

	SupportedBandUTRA-TDD128

UTRA band as defined in TS 25.102 [18].

	SupportedBandUTRA-TDD384

UTRA band as defined in TS 25.102 [18].

	SupportedBandUTRA-TDD768

UTRA band as defined in TS 25.102 [18].

	ue-Category

UE category as defined in TS 36.306 [5]. Set to values 1 to 8 in this version of the specification.

	ue-TxAntennaSelectionSupported

TRUE indicates that the UE is capable of supporting UE transmit antenna selection as described in TS 36.213 [23, 8.7].

	utran-ProximityIndication

Indicates whether the UE supports proximity indication for UTRAN cells whose CSG IDs are in the UE’s CSG Whitelist.

	utran-SI-AcquisitionForHO

Indicates whether the UE supports, upon configuration of si-RequestForHO by the network, acquisition and reporting of relevant information using autonomous gaps by reading the SI from a neighbouring UMTS cell.

	


NOTE 1:
The IE UE-EUTRA-Capability does not include AS security capability information, since these are the same as the security capabilities that are signalled by NAS. Consequently AS need not provide "man-in-the-middle" protection for the security capabilities.

NOTE 2:
All the combinations of CA-MIMO-ParametersUL and CA-MIMO-ParametersDL for one band and across all the bands in each BandCombinationParameters are supported by the UE and have the same measurement gap requirement (i.e. the same BandInfoEUTRA applies). The BandCombinationParameters for the same band combination can be included more than once.
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Aggregated Transmission Bandwidth Configuration, NRB_agg [RB]





Guard Band





Guard Band





Foffset,high








For each carrier, the center sub carrier (corresponds to DC in baseband) is not transmitted in downlink





Fedge,high





Fedge,low





Aggregated Channel Bandwidth, BWchannel_CA [MHz]
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Highest Carrier Transmission Bandwidth Configuration NRB,high [RB]





Foffset,low








FC,high





Lowest Carrier Transmission Bandwidth Configuration, NRB,low  [RB]





Higher Edge





Lower Edge





FC,low








