Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #72bis
Tdoc R2-110325
Dublin, Ireland, 17th – 21st January, 2011
Agenda Item:
7.1.1
Source: 
Ericsson, ST-Ericsson 

Title:  
Measurement gap capability signalling for CA
Document for:
Discussion, Decision
1 Introduction

This contribution analyses the Rel-8/9 capability model for measurement gap capability signalling and it proposes enhancement to efficiently support carrier aggregation. 
2 Background
The Rel-8/9 UE capability model for gaps is a static model and it allows the UE to signal whether a gap is needed to perform intra- and inter-band inter-frequency measurements. In Rel-8/9 the UE informs the network about the supported bands (SupportedBandEUTRA) and about the need for measurement gaps (interFreqNeedForGaps) by providing capabilities according to Table 1 and Table 2. 
Table 1: Supported band list as in Rel-8/9

	SupportedBandEUTRA
	A
	B
	C
	D


Table 2: Measurement gap capability signalling in Rel-8/9 (gaps required: yes/no)
	
	interFreqNeedForGaps
for Inter-freq meas. in band…

	
	A
	B
	C
	D

	Current Band
	A
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	B
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	C
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	D
	Yes/No
	Yes/No
	Yes/No
	Yes/No


The access network obtains this static UE capability information once during the initial attach procedure over the radio interface and stores it in the core network. The access network retrieves this information from the core network during UE’s idle to active transaction to avoid the over the air signalling load. 

3 Discussion

In Rel 10, a UE capable of supporting carrier aggregation can support multiple carrier aggregation configurations and typically also multiple band combinations. Our view on the corresponding UE capability modelling and signalling can be found in [1].  
In this contribution, we analyse how the list of supported band combinations can be utilised to extend the Rel-8/9 capability model for CA in a static way. For example, let’s assume that the UE, which supports bands A, B, C and D as per the above example, is also capable of supporting CA scenarios of band combination AA, A+A, A+ B or C+D.  
The following notation is used above:

· AA:
Intra-band contiguous CA 

· A+A:
Intra-band non-contiguous CA

· A+B:
Inter-band non-contiguous CA

As described in [1] the supported band combination will be provided as part of the UE capabilities (denoted CA-Parameters-r10 in [1]). We suggest extending the Rel-8/9 UE capability for gaps to inform the network whether gaps are needed to perform inter-frequency measurements when the UE is configured with one of those band combinations. The following table represents the information to be added to the MeasParameters. 

Table 3: Rel-10 Extension for measurement gap capability requirements for 
carrier aggregation band combinations (gaps required: yes/no)
	
	interFreqNeedForGaps
for Inter-freq meas. in band…

	
	A
	B
	C
	D

	Band combinations
(corresponding to 
CA-Parameters-r10 in [1])
	AA 
(contiguous Scells, including  AAA, … )
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	A+A
(non-contiguous SCells)
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	A+B
including (AA+B, A+BB, …)
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	C+D
including (CC+D, C+DD, …)
	Yes/No
	Yes/No
	Yes/No
	Yes/No


The Rel-10 gap requirements could also be modelled in such a way that the network queries the UE to obtain information whether the UE needs a gap or not. However, dynamic notification is a two step process. The first step could involve querying the UE for its gap requirements after a SCell addition or deletion and the second step involves reconfiguring the UE for gaps. In our view, such an approach is not in line with the Rel-8/9 model and it has an impact on the network implementation as well as on the performance. In addition, there is a risk that previously configured inter-frequency measurements can no longer be performed once another SCell is configured. 

The above explained static model is a natural extension to the Rel-8/9 model. Since it is requested only once during the initial attach procedure over the radio interface we are not too concerned about the overhead it imposes and therefore propose the following.
Proposal 1 Measurement gap capabilities shall be statically signalled as in Rel-8/9.
Typically, a single RF can be used for serving several intra-band contiguous carriers. Therefore the need for gap configuration will be the same for all the different intra-band combinations (AA, AAA, AAAA …).  Thus all the contiguous intra-band combination will collapse into a single row as outlined in the above table. This will further reduce the size of gap related signalling message. 
Proposal 2 Agree that measurement gap capabilities do not depend on the level of contiguous intra-band carrier aggregation. 

As per the proposed structure for band combinations in proposal [1], there is one entry per band combination. This band combination list could be used to extend the Rel-8/9 gap model on UE capability to convey the gap needs for Rel-10 band combination.  

Proposal 3 Extend the MeasParameters for Rel-10 to convey the measurement gap capability information for all supported band combinations.
The Rel-8/9 gap model is a UE specific model. Since the above mentioned model is a natural extension to the Rel-8/9 model, the network assumes that all serving cells need to be suspended during the measurement gaps regardless of the number of RFs that the UE may have.  In our view, this model is simple and serves the purpose and any enhancements need further study and could be considered for future releases. Allowing the network to provide gaps affecting only certain bands requires detailed knowledge of the UE’s RF model. As discussed earlier, this is in particular difficult if a UE is capable of serving a certain band by more than one of its RF chains so that the network does not know which carriers require a gap in order to perform a certain measurement. 
Proposal 4 In Rel-10 measurement gaps are UE specific, i.e., a configured measurement gap applies to all configured SCells.
4 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Measurement gap capabilities shall be statically signalled as in Rel-8/9.
Proposal 2
Agree that measurement gap capabilities do not depend on the level of contiguous intra-band carrier aggregation.
Proposal 3
Extend the MeasParameters for Rel-10 to convey the measurement gap capability information for all supported band combinations.
Proposal 4
In Rel-10 measurement gaps are UE specific, i.e., a configured measurement gap applies to all configured SCells.
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6 Proposed ASN.1 changes 
6.1.1.1 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,

nonCriticalExtension



SEQUENCE {}







OPTIONAL

}

AccessStratumRelease ::=


ENUMERATED {











rel8, rel9, spare6, 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 {


-- Container for Rel-10 RF Parameters.

}

MeasParameters-v10xy ::=


SEQUENCE {


bandCombListEUTRA-r10



BandCombListEUTRA-r10

OPTIONAL

}

SupportedBandListEUTRA ::=


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

SupportedBandEUTRA ::=



SEQUENCE {


bandEUTRA






INTEGER (1..64),


halfDuplex






BOOLEAN

}

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

}
BandCombListEUTRA-r10 ::=


SEQUENCE (SIZE (1..maxBandCombinations-r10)) OF BandInfoEUTRA


-- Please refer [1] for maxBandCombinations-r10. Please note this comment is for cross reference and shall be removed in the final CR 
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
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