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1
Introduction
The feature UE Transmit Antenna Selection described in TS 36.213 has been modified at RAN1#55 [5].  This Text Proposal addresses necessary changes to RRC to support the modified feature.

Clause 8.7 of TS 36.213 [1] describes a configurable feature “UE Transmit Antenna Selection”. This feature (see 36.213 and clause 5.3.3.2 of TS 36.212 [2]), as modified at RAN1#55 [5], may be described as a choice of either closed-loop (network controlled) uplink Tx diversity or open-loop Tx diversity. However, there is currently no configuration parameter in RRC to enable this feature in the UE.  This text proposal introduces a physical layer configuration parameter for this feature.
In order for the network to decide whether or not UE transmit antenna selection can be enabled for a given UE, the UE indicates its capability to support this feature with a Boolean capability field currently named ul-TxDiversitySupported conveyed to the network during the UE capability transfer procedure.  This capability item name is not aligned with the feature name in [1].  R2-08xxxx [6] addresses the alignment of the capability name in [3] with the feature name used in [1]. The capability name referenced in RRC should be aligned with that used in 36.213 and 36.306. Also currently, there is no field description in the ASN.1 specification for ul-TxDiversitySupported (i.e. UE transmit antenna selection).
2
Discussion

The amended physical layer procedures specification [5] refers to the feature in clause 8.7:

…

8.7
UE Transmit Antenna Selection

UE transmit antenna selection is configured by higher layers.

If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.

If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection in response to commands received via DCI Format 0 in section 5.3.3.2 [4].
If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna to be selected by the UE is not specified.
….

The yellow highlighted text clearly indicates RAN1's intention that this feature should be configurable.  However, currently there is no configuration parameter in the RRC specification. 
 [6] submitted to RAN2#64 describes the UE capability parameter for this feature:

…

4.3.4.1
Support of uplink transmit antenna selection
This parameter defines whether the UE supports transmit antenna selection.

…

Thus, UE transmit antenna selection is an optional UE feature where the UE signals its capability to the network via the UE capability transfer procedure ([4], clause 5.6.3). E-UTRAN may initiate the UE capability transfer procedure once the UE is in RRC_CONNECTED state.  E-UTRAN configuration of the feature should therefore be performed per UE, based on the UE's capability to support the feature, using dedicated signalling to reconfigure the uplink physical radio resources. It is proposed that an enable/disable field with an enumeration {closedLoop, openLoop} are introduced in the IE RRRConnectionReconfiguration->RadioResourceConfigDedicated->PhysicalConfigDedicated->AntennaInformationDedicated.
Proposal 1: Include a configuration parameter for UE transmit antenna selection, as shown in the TP detail, within the IE RRRConnectionReconfiguration->RadioResourceConfigDedicated->PhysicalConfigDedicated->AntennaInformationDedicated.

Since the UE transmit antenna selection feature will be configured by E-UTRAN via the RRCConnectionReconfiguration message sent to the UE once in RRC_CONNECTED mode, a default parameter value needs to be specified in [4].  The default configuration setting (disabled) will be employed by the UE until an explicit configuration value is received in dedicated signalling.

Proposal 2: Include in clause 9.2.4 of 36.331 a specification of the default value (disable) for the configuration of UE transmit antenna selection.

The UE capability parameter specified in clause 4.3.4.1 of [3] is currently represented by the following RRC ASN.1 field UE-EUTRA-Capability->PhyLayerParameters-> ul-TxDiversitySupported.  The name should be aligned to the feature name in 36.213 and the updated name as defined in [6].
Proposal 3: Align the ASN.1 name of the field representing the UE capability parameter (currently ul-TxDiversitySupported) with the updated capability name in 36.306 and 36.213 (update to ue-TxAntennaSelectionSupported).
The UE capability parameter currently has no field description in the RRC specification.

Proposal 4: Include a field description in 36.331 for the UE capability parameter ue-TxAntennaSelectionSupported.
3
Conclusion

In order to align the RRC with updated physical layer specifications as represented in [5], the following proposals are made:
Proposal 1: Include a configuration parameter for UE transmit antenna selection, as shown in the TP detail, within the IE RRRConnectionReconfiguration->RadioResourceConfigDedicated->PhysicalConfigDedicated->AntennaInformationDedicated.

Proposal 2: Include in clause 9.2.4 of 36.331 a specification of the default value (disable) for the configuration of UE transmit antenna selection.

Proposal 3: Align the ASN.1 name of the field representing the UE capability parameter (currently ul-TxDiversitySupported) with the updated capability name in 36.306 and 36.213 (update to ue-TxAntennaSelectionSupported).

Proposal 4: Include a field description in 36.331 for the UE capability parameter ue-TxAntennaSelectionSupported.
4
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5
Text Proposal to 36.331

First Modified Section

6.3.2
Radio resource control information elements

–
AntennaInformation

The IE AntennaInformation is used to specify the antenna configuration to be applied by the UE.

AntennaInformation information elements
-- ASN1START

AntennaInformationCommon ::=

SEQUENCE {


antennaPortsCount




ENUMERATED {an1, an2, an4, spare1}

}
AntennaInformationDedicated ::=
SEQUENCE {


transmissionMode




ENUMERATED {












tm1, tm2, tm3, tm4, tm5, tm6,












tm7, spare1}, 

codebookSubsetRestriction


CHOICE {



n2TxAntenna-tm3





BIT STRING (SIZE (2)),



n4TxAntenna-tm3





BIT STRING (SIZE (4)),


n2TxAntenna-tm4





BIT STRING (SIZE (6)),



n4TxAntenna-tm4





BIT STRING (SIZE (64)),


n2TxAntenna-tm5





BIT STRING (SIZE (4)),



n4TxAntenna-tm5





BIT STRING (SIZE (16)),


n2TxAntenna-tm6





BIT STRING (SIZE (4)),



n4TxAntenna-tm6





BIT STRING (SIZE (16)),


...


}

OPTIONAL, 














-- Cond TM

ue-TransmitAntennaSelection


CHOICE{











disable

NULL,











enable

ENUMERATED {closedLoop, openLoop}

}
}

-- ASN1STOP

	AntennaInformation field descriptions

	antennaPortsCount

Parameter represents the number of cell specific antenna ports where an1 corresponds to 1, an2 to 2 antenna ports etc. see TS 36.211, 6.2.1. A UE in IDLE mode acquires the information about the number of transmit antenna ports according to TS 36.212, 5.3.1.1.

	transmissionMode

Points to one of Transmission modes defined in TS 36.213, 7.1 where tm1 refers to transmission mode 1, tm2 to transmission mode 2 etc.

	codebookSubsetRestriction

Parameter: codebookSubsetRestriction, see TS 36.213 [23, 7.2] and TS 36.211 [21, 6.3.4.2.3]

	ue-TransmitAntennaSelection
disable indicates that UE transmit antenna selection is disabled. If enable then the field indicates whether UE transmit antenna selection control is closed-loop or open-loop as described in TS 36.213 [23, 8.7].


	Conditional presence
	Explanation

	TM
	The IE is mandatory present if the transmissionMode is set to tm3, tm4, tm5 or tm6. Otherwise the IE is not needed.


Next Modified Section

–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters [5] to the network 
UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measurementParameters



MeasurementParameters,


interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-UTRA-FDD-Parameters



OPTIONAL,



utraTDD128






IRAT-UTRA-TDD128-Parameters



OPTIONAL,



utraTDD384






IRAT-UTRA-TDD384-Parameters



OPTIONAL,



utraTDD768






IRAT-UTRA-TDD768-Parameters



OPTIONAL,



geran







IRAT-GERAN-Parameters




OPTIONAL,



cdma2000-HRPD





IRAT-CDMA2000-HRPD-Parameters


OPTIONAL,



cdma2000-1xRTT





IRAT-CDMA2000-1xRTT-Parameters


OPTIONAL


},


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

AccessStratumRelease ::=


ENUMERATED {











rel8, spare7, spare6, spare5, spare4, spare3,











spare2, spare1, ...}

PDCP-Parameters ::=




SEQUENCE {


supportedROHCprofiles



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}




DEFAULT cs16,


...

}

PhyLayerParameters ::=



SEQUENCE {


ue-TxAntennaSelectionSupported



BOOLEAN,


ue-SpecificRefSigsSupported


BOOLEAN

}

RF-Parameters ::=




SEQUENCE {


supportedEUTRA-BandList



SupportedEUTRA-BandList

}

SupportedEUTRA-BandList ::=


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


eutra-Band






INTEGER (1..64),


halfDuplex






BOOLEAN

}

MeasurementParameters ::=


SEQUENCE {


eutra-BandList





EUTRA-BandList

}

EUTRA-BandList ::=




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


interFreqEUTRA-BandList



InterFreqEUTRA-BandList,


interRAT-BandList




InterRAT-BandList

OPTIONAL

}

InterFreqEUTRA-BandList ::=


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


interFreqNeedForGaps



BOOLEAN

}

InterRAT-BandList ::=



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


interRAT-NeedForGaps



BOOLEAN

}

IRAT-UTRA-FDD-Parameters ::=

SEQUENCE {


supportedUTRA-FDD-BandList


SupportedUTRA-FDD-BandList

}

SupportedUTRA-FDD-BandList ::=

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


utra-FDD-Band





ENUMERATED {












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












bandVII, bandVIII, bandIX, bandX, bandXI,












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

}

IRAT-UTRA-TDD128-Parameters ::=

SEQUENCE {


supportedUTRA-TDD128BandList

SupportedUTRA-TDD128BandList

}

SupportedUTRA-TDD128BandList ::=
SEQUENCE (SIZE (1..maxBands)) OF SEQUENCE {


utra-TDD128Band





ENUMERATED {












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












o, p, ...}

}

IRAT-UTRA-TDD384-Parameters ::=

SEQUENCE {


supportedUTRA-TDD384BandList

SupportedUTRA-TDD384BandList

}

SupportedUTRA-TDD384BandList ::=

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


utra-TDD384Band





ENUMERATED {












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












o, p, ...}

}

IRAT-UTRA-TDD768-Parameters ::=

SEQUENCE {


supportedUTRA-TDD768BandList

SupportedUTRA-TDD768BandList

}

SupportedUTRA-TDD768BandList ::=
SEQUENCE (SIZE (1..maxBands)) OF SEQUENCE {


utra-TDD768Band





ENUMERATED {












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












o, p, ...}

}

IRAT-GERAN-Parameters ::=


SEQUENCE {


supportedGERAN-BandList



SupportedGERAN-BandList,


interRAT-PS-HO-ToGERAN



BOOLEAN

}

SupportedGERAN-BandList ::=


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


geran-Band






ENUMERATED {












gsm450, gsm480, gsm850, gsm900P, gsm900E, gsm1800,












gsm1900, spare1, ...}

}

IRAT-CDMA2000-HRPD-Parameters ::=
SEQUENCE {


supportedHRPD-BandList



SupportedHRPD-BandList,


cdma2000-HRPD-TxConfig



ENUMERATED {single, dual},


cdma2000-HRPD-RxConfig



ENUMERATED {single, dual}

}

SupportedHRPD-BandList ::=


SEQUENCE (SIZE (0..maxCDMA-BandClass)) OF SEQUENCE {


cdma2000-HRPD-Band




CDMA2000-Bandclass

}

IRAT-CDMA2000-1xRTT-Parameters ::=
SEQUENCE {


supported1xRTT-BandList



Supported1xRTT-BandList,


cdma2000-1xRTT-TxConfig



ENUMERATED {single, dual},


cdma2000-1xRTT-RxConfig



ENUMERATED {single, dual}

}

Supported1xRTT-BandList ::=


SEQUENCE (SIZE (0..maxCDMA-BandClass)) OF SEQUENCE {


cdma2000-1xRTT-Band




CDMA2000-Bandclass

}

-- ASN1STOP

Editor's note:
The extension mechanisms for this IE need to be considered.

Editor's note:
The following GSM band seem to be missing: GSM 710, GSM 750, GSM 810, GSM 900R.

	UE-EUTRA-Capability field descriptions

	accessStratumRelease

Set to rel8 in this version of the specification.

	maxNumberROHC-ContextSessions

cs2 corresponds with 2 (context sessions), cs4 corresponds with 4 and so on.

	ue-Category

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

	eutra-Band

E‑UTRA band as defined in [36.101].

	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.

	eutra-BandList

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

	interFreqEUTRA-BandList

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

	interFreqNeedForGaps

Indicates need for measurement gaps when operating on the E‑UTRA band given by the entry in eutraBandList and measuring on the E‑UTRA band given by the entry in interFreqEUTRA-BandList.

	interRAT-BandList

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

	interRATNeedForGaps

Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in eutraBandList and measuring on the inter-RAT band given by the entry in the interRAT-Parameters.

	utra-FDD-Band

E‑UTRA band as defined in TS 25.101 [17].

	utra-TDD128Band

E‑UTRA band as defined in TS 25.102 [18].

	utra-TDD384Band

E‑UTRA band as defined in TS 25.102 [18].

	utra-TDD768Band

E‑UTRA band as defined in TS 25.102 [18].

	geran-Band

GERAN band as defined in TS 45.005 [20].

	cdma2000-HRPD-Band

CDMA2000 HRPD band class.

	cdma2000-1xRTT-Band

CDMA2000 1xRTT band class.


Editor's note:
The IE UE-EUTRA-Capability does not include AS security capability information, since these are assumed to be the same as the NAS-security capabilities. Consequently it is also assumed that AS need not provide "man-in-the-middle" protection for the security capabilities, i.e., it is assumed that NAS provides this functionality.
Next Modified Section

9.2.4
Default physical channel configuration

Parameters

	Name
	Value
	Semantics description
	Ver

	PDSCH-ConfigDedicated

>p-a
	dB0
	
	

	PUSCH-ConfigDedicated

>deltaOffset-ACK-Index

> deltaOffset-RI-Index

> deltaOffset-CQI-Index
	10

12

15
	
	

	UplinkPowerControlDedicated

>p0-UePUSCH

> deltaMCS-Enabled

> accumulationEnabled

> p0-UePUCCH

> pSRS-Offset
	0

en0 (disabled)

TRUE

0

7
	
	

	CQI-Reporting

> CQI-ReportingPeriodic
	disable
	
	

	SoundingRsUl-Config
	disable
	
	

	AntennaInformationDedicated

>transmissionMode

>codebookSubsetRestriction
>ue-TransmitAntennaSelection
	tm1, tm2

N/A
disable
	For 1 antenna, single antenna transmission mode 1 is used as default.

For 2 and 4 antennas transmission mode 2, corresponding to transmit diversity, is used as default.
	

	SchedulingRequest-Configuration
	disable
	
	


End of Modifications






