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1
Introduction

There has been quite a good progress in RAN1 and RAN4 regarding the CA capability signalling and in this paper we try to summarize current status and make the first proposal on how to handle UE capability signalling in the ASN.1.
It is important to note that there will be a relatively limited number of carrier aggregation scenarios which are fully defined in release 10. However, to facilitate the smooth introduction of additional scenarios (such as intraband non contiguous CA) in a release independent manner, similarly to the way new bands may be introduced. To achieve this, it is beneficial that the basic signalling for CA capability defined in release 10 ASN.1 is futureproof to the extent that can be anticipated.

2
Discussion

2.1
RAN1 agreements in R1-105095 and RAN4 agreements in R4-103417 and R4-103914
Below we try to summarize the findings in RAN1 as they were indicated in the LS R1-105095 [2]. After each proposal we also give a current status in RAN4 as stated in R4-103417 [3]. In the RAN4#2010 AH4 meeting some of the previous agreements were captured in R4-103914 [4]. 
2.1.1
DL CA capabilities

Based on RAN1 LS R1-105095 following proposals 1-4 were agreed:
Proposal 1: UE categories for Rel-10 should be defined in terms of the maximum data rates, and the CA capability and MIMO capability should be signaled separately.


Proposal 2: The number of new UE categories should be minimized in principle.

Proposal 3: Similar to the Rel-8/9 case, the DL and UL categories should defined jointly to minimize the possible combinations of DL and UL categories.

Proposal 4: For UEs capable of CA, CA capability (bandwidth, number of CCs, band combinations) should be signaled separately from the UE category.
· Data rates for newly defined UE categories (UE cat 6-8) are based on typical 20 MHz + 20 MHz inter/intra-band CA scenarios; 

· Other scenarios (e.g., 10MHz + 20MHz) should also be considered
· Existing UE categories (UE cat 1-5) can be extended in Rel-10 by this signaling to indicate support 10 MHz + 10 MHz inter-band CA scenarios

Analysis: This seems to imply that we need to have a UE capability signaling for CA capable UEs how wide BW, how many CCs and what band combinatios are allowed for CA. Based on following agreement in RAN4 based on R4-103417 we consider that these indications are per band.
Agreement 1: In terms of DL carrier aggregation capability signaling E-UTRA CA band and CA bandwidth class jointly would be sufficient to inform network about UE CA capability.

For information so far the classes have been defined in following way:

Table 1: CA Classes from [1]
	CA bandwith class
	Aggregated Transmission 
Bandwidth Configuration, NRB, agg
[RBs]
	# CC’s

	A
	NRB, agg ≤ 100
	[1]

	B
	NRB, agg ≤ 100
	[2]

	C
	100 < NRB, agg ≤ [200]
	[2]

	D
	[200] < NRB, agg ≤ [300]
	[TBD]

	E
	[300] < NRB, agg ≤ [400]
	[TBD]

	F
	[400] < NRB, agg ≤ [500]
	[TBD]


So it seems sufficient to signal for each DL band what is the CA bandwidth class it supports. To our understanding this indication is only for intra-band contiguous CA support. 

In case that UE supports intra-band non contiguous, or inter-band carrier aggregation then separate indication is needed what bands UE can aggregate and what is UE CA bandwidth class for each band that the UE can support. Assuming this to be the case the signaling needs to support indications of different band combinations for which UE support aggregation and for each band in the combination one needs to be able to indicate also the CA bandwidth class.  
To our understanding UE could also support non-contiguous intra-band aggregation by signaling same band multiple times whenever signaling the CA band. For example, indicating support of CA_1A-1A would indicate the possibility to do non contiguous aggregation of 2 CC’s each one having NRB, agg ≤ 100.
SUMMARY: Signal for each DL band what is the CA bandwidth class it supports. This indication is only for intra-band CA support i.e. in case UE supports non-contiguous/inter-band carrier aggregation then separate indication is needed what bands (or a band multiple times in case of non-contigous aggregation)  UE can aggregate and what is UE CA bandwidth class for each band in case of non-contiguous/inter-band aggregation (Details to be confirmed with RAN4)
2.1.2
UL CA capabilities
Based on RAN1 LS R1-105095 following proposal 5 was agreed:
Proposal 5: Separate CA capabilities should be defined for UL and DL. 

· 
For TDD, feasibility of asymmetric CA in UL and DL is under study in RAN4
· 
The signaling range defined in RAN2 should cover the whole range of carriers supported in the RAN1 specifications
Analysis: Both UL and DL need to have separate CA capabilities. In RAN4 there was following agreement was found based on R4-103417:
Agreement 2: In terms of UL CA capability, additional signaling is introduced especially in case of inter-band non-contiguous aggregation, to inform the network about the possible difference in DL and UL aggregation capability.

So it seems that for UL one needs to signal as well the capability to support CC aggregation. RAN4 also assumes that UE may have different capability in the DL and UL – so separate CA bandwidth class is required for DL and UL. RAN4 also mentions inter-band non-contiguous aggregation for UL although to our understanding it should not be in the REL10 WI, but for the future proofness ASN.1 should allow inter-band aggregation. 
SUMMARY: UL needs to have separate capability support with an own CA bandwidth class. UE capability signaling shall support inter-band carrier aggregation, but the actual support is limited then by other RAN2/4 specifications in REL10. 
2.1.3
MIMO capabilities
Based on RAN1 LS R1-105095 following proposal 6 was agreed:
Proposal 6: The maximum number of UL layers and DL layers (where applicable) supported by the UE should be signaled as UE capabilities

· For the newly defined Rel-10 UE categories (UE cat 6-8 below), if this is a single value for all supported bands or band-dependent is a RAN4 decision

· Limitation in the applicable values for a given UE category is a RAN4 decision
· Existing UE categories (UE cat 1-5) can be extended in Rel-10 with this signaling to support UL MIMO

· The signaling range defined in RAN2 should cover the whole range of layers supported in the RAN1 specifications
Analysis: Both UL and DL need to signal how many spatial multiplexing layers they support. For UL there may be either 1 (REL8/9), 2 or 4 layers. For DL one could have 1 (REL8/9), 2 (REL8/9 – category 2-4), 4 (REL8/9 – category 5) or 8 layers. In RAN4 there were following agreements based on R4-103417:
Agreement 3: The support of number of DL spatial multiplexing layers implied by the Rel-8/9 category should be band agnostic. Optional signalling of increased number of spatial multiplexing layers support in band specific manner is added. It is also proposed that RAN4 would further discuss what would be the acceptable way forward to signal the number of supported spatial multiplexing layers.’
Agreement 4: To allow flexible introduction of UL MIMO support and CA capability, it should be possible to signal UL physical channel parameters (e.g. number of supported layers) in a band specific manner (E-UTRA band or E-UTRA CA band).
RAN4 made additional agreement for MIMO capability signalling in R4-103914:
Explicitly signal along with the CA bandwidth class the MIMO layer capability per band. For non CA bands, MIMO layer capability per band should also be explicitly signalled. To be studied for the next meeting. Agreement 3 from last RAN4 meeting needs some further discussions.
So it seems that for DL one needs to be able to indicate how many additional multiplexing layers UE support in band specific manner. For UL one needs to be able to indicate number of supported layers in band specific manner. So it seems that UE can override the spatial multiplexing support indicated by the UE category (categories 1-5) by indicating an additional spatial multiplexing capability. From RAN2 point of view the signaling could be done also so that UE just indicates the spatial multiplexing capability which overrides the one in the UE category, but of course UE should not be allowed to signal lower value than the category dictates. 

Additionally to our understanding these extra spatial multiplexing techniques can be supported by UE not supporting CA.
Summary: Make UL/DL REL10 spatial multiplexing UE capability signaling so that one can support additional MIMO capabilities without CA support. Make UL/DL Rel10 spatial multiplexing UE capability signaling so that one can indicate number of supported layers in a band specific manner. UL spatial multiplexing capability should allow signaling of both 2 and 4 layers. DL spatial multiplexing signaling should allow signaling of 2, 4 and 8 layers, and should not be lower than the band agnostic DL spatial multiplexing capability inidicated by the UE category.

2.1.4
Support for UL 64 QAM capability indication

In R4-103914 RAN4 agreed to have uplink 64QAM capability bit in addition to UE category:
Agreed way forward: It is agreed to have the uplink 64QAM capability bit.
In the Release 8/ 9 specifications, support for 64QAM is linked to the UE category. For example, Category 1-4 UE does not support UL 64QAM, while 64QAM is mandatory for Category 5 UEs. On one hand, some key requirements, such as MPR/ A-MPR and EVM for UL 64QAM, are still missing in TS 36.101, and it seems that some more time would be needed in order to specify such requirements.
Summary: Add a signalling support to indicate uplink 64QAM capability in addition to UE category
2.1.5
UE categories
Again based on RAN1 LS R1-105095 following proposal 7 was agreed:
Proposal 7: Rel-10 UE categories for the Rel-10 time frame:
· A Rel-10 UE will signal a Rel-8/9 UE category (UE cat 1-5) and, if supported, a Rel-10 UE category (UE cat 6-8 below)

· The need for additional Rel-10 categories is FFS
Rel-8/9 UE categories 

	UE category
	Max. Data rate

(DL / UL)

(Mbps)
	DL
	UL

	
	
	Max. num.of DL-SCH TB bits
per TTI
	Max. num. of DL-SCH 

bits 

per TB

per TTI
	Total num. of soft channel bits
	Max. num. of spatial layers
	Max. num. of UL-SCH TB bits per TTI
	Max. num. of UL-SCH bits
per TB

per TTI 
	Support for 64QAM 

	Category 1
	10 Mbps /

5 Mbps
	10296
	10296
	250368
	1
	5160
	5160
	No

	Category 2
	50 Mbps / 

25 Mbps
	51024
	51024
	1237248
	2
	25456
	25456
	No

	Category 3
	100 Mbps / 

50 Mbps
	102048
	75376
	1237248
	2
	51024
	51024
	No

	Category 4
	150 Mbps / 

50 Mbps
	150752
	75376
	1827072
	2
	51024
	51024
	No

	Category 5
	300 Mbps / 

75 Mbps
	299552
	149776
	3667200
	4
	75376
	75376
	Yes


· Existing UE categories (cat 1-5) can be extended (reinterpreted) in Rel-10 by additional signaling of:
· The maximum number of supported UL layers 

· This value can be single value or band-specific value depending on RAN4 decision

· The number of supported CCs (depending on support for CA and if supported, CA band combinations)

· See Appendix for initial set of combinations between the number of CCs/bandwidths and the number of layers that satisfy the maximum data rates at each category
New Rel-10 UE categories

	UE category
	Max. Data rate

(DL / UL)

(Mbps)
	DL
	UL

	
	
	Max. num.of DL-SCH TB bits
per TTI
	[Max. num. of DL-SCH 

bits 

per TB

per TTI]
	Total num. of soft channel bits
	Max. num. of UL-SCH TB bits per TTI
	[Max. num. of UL-SCH bits
per TB

per TTI] 
	Support for 64QAM 

	Category 6
	DL 300 Mbps / 

UL 50 Mbps
	[299552]
	[TBD]
	[3667200]
	[51024 ]
	[TBD]
	No

	Category 7
	DL 300 Mbps /  UL 150 /100 Mbps
	[299552]
	[TBD]
	[TBD]
	[150752/
102048 (Up-to RAN4)]
	[TBD]
	Yes/No

(Up-to RAN4)

	Category 8
	DL [1200] Mbps / 

UL[600] Mbps
	[1200000]
	[TBD]
	[TBD]
	[600000]
	[TBD]
	Yes


· Newly defined Rel-10 UE categories are complemented by the signaling of 
· The maximum number of supported DL and UL layers 

· This value can be single value or band-specific value depending on RAN4 decision

· The number of supported CCs (depending on support for CA and if supported, CA band combinations)

· See Appendix for initial set of combinations between the number of CCs/bandwidths and the number of layers that satisfy the maximum data rates at each category

· The values for UE category 8 will be defined by RAN1. 

Regarding UE categories in RAN4 there were agreements again based on R4-103417:
Agreement 5: UE categories would be defined in such a way that different approaches would be allowed to reach increased data rates.
Agreement 6: Approach to define UE categories should be done considering UL and DL jointly, while allowing sufficient flexibility and asymmetry between UL and DL data rate aggregation (e.g. accounting Proposal 5).
To our understanding the UE category will indicate the L1 maximum data rates (UL&DL) and additionally in case of cateogories 1-5 it will also indicate the minimum DL spatial multiplexing capability. So even if UE indicates extra DL spatial multiplexing capability the maximum supported L1 data rates does not increase. New categories (6 to 8) do not currently have any spatial multiplexing capability defined i.e. if UE indicates support for that kind of category (which should override REL8 category indication) then UE shall support at least 2 spatial multiplexing layer – unless indicating more in the REL10 part of UE capability signalling. 
SUMMARY: Three new categories need to be able to signal in the UE capabilities. If UE indicates this new category it overrides the REL8 ones. L1 processing capability is fixed to the one indicated by the UE category although UE can support more spatial multiplexing in a band specifc manner if it is indicated by the UE in REL10 part of UE capability signaling.
3
Conclusion

In this paper we tried to summarize current status of UE capabilities for CA and MIMO in RAN1 and RAN4. In the Annex we try to give first estimate how we could make the ASN.1 to support signalling of the UE capability based on the current status in those RAN WGs.
The basic principle of the ASN.1 coding is following:

· UE-EUTRA-Capability-vaXX-IEs is introduced including possibility for UE to indicate:

·  new categories (6-8) which would override REL8 category. Note that if REL8 EUTRAN interprets the UE capability then it will only understand REL8 part. It should be noted that category 6 has less UL transmission capability than category 5 i.e. it is not practical for UE to indicate category 5 in REL8 part and category 6 in REL10 part. 
·  new rf-Parameters-vaXX which has following elements:
· supportedBandListEUTRA-vaXX which includes UL/DL MIMO capabilities for each band 
· Dl-mimo-capability-r10 which indicates how many layers of UE support for MIMO for non-CA case. Note that UE is not supposed to indicates less capability than is already indicated by the category
· Ul-mimo-capability-r10 indicates how many layers UE support for UL MIMO for non-CA case.
· CarrierAggregationList-r10 indicating list of contiguous and non-contiguous aggregation combinations UE support. This list is combined of:
· CarrierAggregation-r10 which defines the aggregation combination UE supports by listing multiple CarrierAggregationInfo–r10, which indicates:
· CA-Class-r10 is enumerated with classes {a,b,c,d,e and f} which is supposed to be used to indicate the CA BW class for each EUTRA band. Another possibility is to have new CA band class which would have enumerated of all combinations of CA band classes i.e. {1a,1b,1c....,64d,64e,64f} i.e. 7*64 elements. It is proposed to discuss whether this approach would be more appropriate
· Dl-ca-mimo-capability-r10 which indicates how many layers of UE support for MIMO. Note that UE is not supposed to indicates less capability than is already indicated by the category
· Ul-ca-mimo-capability-r10 indicates how many layers UE support for UL MIMOUL 64 QAM capability 
So if UE wants to indicate e.g. capability of DL CA 1A-1A then UE would include in the CarrierAggregation-r10 two times the CarrierAggregationInfo–r10 with band number 1 and DL CA class A. If UE supports more than this one combination then it would need to list multiple combinations in the CarrierAggregationList-r10. 
In the ASN.1 we have left following variables undefined:
· maxAggregatedBandsCombinations

· This should be sufficient large e.g. 128. Even with UE supporting CA with only two bands but supporting e.g. 5 bands one can have at 10 amount of combinations of two bands. When one considers also non-contiguous aggregation within a band then amount of combinations increase.

· maxSimultaneousAggregatedBands

· In REL10 UE can aggregate only up to 5 carriers, but having a situation where UE would be able to aggregate through 5 different bands does not seem really normal/viable. Thus it should be OK to limit this value range to something reasonable e.g. 3
· MaxClassCA

· Currently 6 different CA BW classes has been defined for REL10. Whether some BW classes per band is reasonable should be consider or would it be ok to limit the support e.g. to 3.

References

[1] R4-103980, TR36.807v 0.2.0, Motorola

[2] R1-105095, LS on Rel-10 UE category, TSG-RAN WG1

[3] R4-103417, Agreements on LTE-A UE categories, Nokia, Nokia Siemens Networks
[4] R4-103914, Adhoc report for carrier aggregation UE capabilities / categories, Nokia
Annex 1: ASN.1 changes
–
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], 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-vaXX-IEs

OPTIONAL 

}

UE-EUTRA-Capability-vaXX-IEs ::=

SEQUENCE {


ue-Category-vaXX





INTEGER (6..8)




OPTIONAL, 


--overrides rel8 category if present – only applicable for CA capable UE


rf-Parameters-vaXX





RF-Parameters-vaXX



OPTIONAL,


supportForUL64QAM-vaXX




ENUMERATED {supported}


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-vaXX ::=



SEQUENCE {


supportedBandListEUTRA-vaXX

SupportedBandListEUTRA-vaXX,

–- same order as in r8 supportedBandListEUTRA indicating contiguous CA and MIMO capabilities


CarrierAggregationList-r10
CarrierAggregationList-r10 

OPTIONAL 


-- indicating what combinations of non contiguous aggregations UE support with which CA band 


-- classes. So this includes both intra and inter-band non-contiguous aggregation
}

SupportedBandListEUTRA ::=


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

SupportedBandListEUTRA-vaXX ::=

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

SupportedBandEUTRA ::=



SEQUENCE {


bandEUTRA






INTEGER (1..64),


halfDuplex






BOOLEAN

}
SupportedBandEUTRA-vaXX ::=


SEQUENCE { 


dl-mimo-capability-r10



extraDL-MIMO-Capability-r10 OPTIONAL,


ul-mimo-capability-r10



UL-MIMO-Capability-r10 

OPTIONAL 

-- MIMO capabilities for CA and non-CA usage could be different
}

extraDL-MIMO-Capability-r10 ::=

ENUMERATED {two-layers, four-layers, eight-layers} 

-– NOTE overrides the capability defined by the UE category, but at least the same as defined by the -- UE category

UL-MIMO-Capability-r10 ::=


ENUMERATED {two-layers, four-layers}

CarrierAggregationList-r10 ::=
SEQUENCE (SIZE (1..maxAggregatedBandsCombinations)) OF CarrierAggregations-r10 

CarrierAggregations-r10 ::= 

SEQUENCE (SIZE (1 ..maxSimultaneusAggregateBands)) OF CarrierAggregationsInfo-r10

CarrierAggregationInfo-r10 ::=

SEQUENCE {


bandEUTRA






INTEGER (1..64),


dl-ca-class-r10





CA-Class-r10



OPTIONAL,


ul-ca-class-r10





CA-Class-r10



OPTIONAL,


dl-ca-mimo-capability-r10


extraDL-MIMO-Capability-r10
OPTIONAL,


ul-ca-mimo-capability-r10


UL-MIMO-Capability-r10

OPTIONAL

}

CA-Class-r10 ::=




SEQUENCE (SIZE (1..maxClassCA)) OF BandwidthCA-r10
BandwidthCA-r10 ::=

ENUMERATED {a, b, c, d, e, f} -– BW classes defined in RAN4
MeasParameters ::=




SEQUENCE {


bandListEUTRA





BandListEUTRA

}

BandListEUTRA ::=




SEQUENCE (SIZE (1..maxBands)) 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
}

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

}

-- ASN1STOP

	UE-EUTRA-Capability field descriptions

	accessStratumRelease

Set to rel9 in this version of the specification.

	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.

	ue-Category

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

	bandEUTRA

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

	ue-TxAntennaSelectionSupported

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

	halfDuplex

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

	bandListEUTRA

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

	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 and measuring on the E‑UTRA band given by the entry in interFreqBandList.

	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 and measuring on the inter-RAT band given by the entry in the interRAT-BandList.

	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].

	SupportedBandGERAN

GERAN band as defined in TS 45.005 [20].

	dtm

Indicates whether the UE supports DTM in GERAN.

	SupportedBandListHRPD

One entry corresponding to each supported CDMA2000 HRPD band class.

	SupportedBandList1XRTT

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

	interRAT-PS-HO-ToGERAN

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

	featureGroupIndicators

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

	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.

	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.

	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.


NOTE:
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.

