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1. Introduction
In the Warsaw meeting RAN WG1 agreed that the numberOfTransmitAntennas should be removed from the MIB – the IE autonomously detects the antenna configuration to use in the serving cell. The understanding in RAN WG1 is that this would then require the antenna configuration to be signalled in the handover message since the UE does not read the PBCH of the target cell.  A separate antenna information element was subsequently added to the ASN.1 in RAN2#62bis. 
Our review of these changes shows that further modifications are needed to the Antenna Information element. The structure for the AntennaInformation IEs is shown below [1] (agreed based on [2] in RAN2#62bis). 
–
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}

}
AntennaInformationDedicated ::=
SEQUENCE {


transmissionMode




ENUMERATED {












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












tm7, spare2, spare1},





-- need FFS 

codebookSubsetRestriction


CHOICE {



n2TxAntenna






BIT STRING (SIZE (6)),



n4TxAntenna






BIT STRING (SIZE (1)),





-- size FFS



...


}

}

-- ASN1STOP

2. Discussion
The Antenna information element consists of the common and dedicated Antenna Information elements. Antenna Information is transmitted to UEs only in dedicated mode. Idle mode UEs acquire required Antenna Information via PBCH. The hierarchy of information elements with respect to the antenna information elements is as follows: 

AntennaInformationCommon ( RadioResourceConfigCommon ( MobilityControlInformation ( RRCConnectionReconfiguration; and
AntennaInformationDedicated ( PhysicalConfigDedicated ( RadioResourceConfigDedicated ( RRCConnectionReconfiguration,
where A( B implies A is included in B.

The antennaPorts field can take one of three values corresponding to a cell with 1, 2 or 4 cell-specific antenna ports. The transmissionMode field can take one of seven values corresponding to the seven PDSCH transmission modes [3]. However, not all the 21 combinations of antennaPorts and transmissionMode are valid. For example transmit diversity, mode 2, and the MIMO modes 3-6 require more than one cell-specific antenna port.  The allowable antenna configurations for each of the seven transmission modes is shown below:

	Transmission Mode
	Description
	Valid Antenna Configurations

	1
	Single-antenna port; port 0
	1, (2,4)


	2
	Transmit diversity
	2,4

	3
	Open-loop spatial multiplexing
	2,4

	4
	Closed-loop spatial multiplexing
	2,4

	5
	Multi-user MIMO
	2,4

	6
	Closed-loop Rank=1 precoding
	2,4

	7
	Single-antenna port; port 5 (beamforming)
	1,2,4


Thus there are 14-16 valid combinations of antennaPorts and transmissionMode. It is, therefore, better to enumerate the valid combinations, rather than signal the antennaPorts and transmissionMode separately.This further prevents the need for the UE to handle incorrect combinations signaled by the base station since incorrect configurations are not allowed by the signaling.
Proposal 1: The two antenna information elements shall be replaced with a single AntennaInformation information element which contains all of the antenna related information.

Proposal 2: The AntennaInformation IE encodes an enumeration of valid combinations of antennaPorts and transmissionMode.
3. Conclusion
RAN2 is requested to discuss and agree on the following proposals and the attached text proposal:

Proposal 1: The two antenna information elements shall be replaced with a single AntennaInformation information element which contains all of the antenna related information.

Proposal 2: The AntennaInformation IE encodes an enumeration of valid combinations of antennaPorts and transmissionMode.
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5. Text Proposal

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




AntennaInformation ::=
SEQUENCE {









- 

AntInfoTransmitModeCombimation

ENUMERATED [












AITM1, AITM2, AITM3, AITM4, AITM5, AITM6












AITM7, AITM8, AITM9, AITM10, AITM11, AITM12,












AITM13, AITM14, AITM15, AITM16],

codebookSubsetRestriction


CHOICE {



n2TxAntenna






BIT STRING (SIZE (6)),



n4TxAntenna






BIT STRING (SIZE (1)),





-- size FFS



...


}

}

-- ASN1STOP

	AntennaInformation field descriptions

	


	


	AntInfoTransmitModeCombination

Parameter represents the combination of number of cell specific antenna ports and tranmission mode to apply. Definition of AITM1..AITM16 is to be included in TS 36.213.

	codebookSubsetRestriction

Reference FFS [TS 36.211; FFS] For 2 antennas 6 bit bitmap is used. For 4 antennas bitmap is FFS


–
RadioResourceConfigCommon
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify common radio resource configurations in the system information and in the mobility control information, respectively, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=
SEQUENCE {


rach-Configuration




RACH-ConfigCommon,


bcch-Configuration 




BCCH-Configuration,


pcch-Configuration 




PCCH-Configuration,


prach-Configuration




PRACH-ConfigurationSIB,


pdsch-Configuration




PDSCH-ConfigCommon,


pusch-Configuration




PUSCH-Configuration,


pucch-Configuration




PUCCH-ConfigCommon,


soundingRsUl-Config




SoundingRsUl-ConfigCommon,


uplinkPowerControl




UplinkPowerControlCommon

}

RadioResourceConfigCommon ::=

SEQUENCE {


rach-Configuration




RACH-ConfigCommon,


prach-Configuration




PRACH-Configuration,


pdsch-Configuration




PDSCH-ConfigCommon




OPTIONAL,
-- Need FFS

pusch-Configuration




PUSCH-Configuration,


phich-Configuration




PHICH-Configuration




OPTIONAL,
-- Need OC


pucch-Configuration




PUCCH-ConfigCommon




OPTIONAL,
-- Need OC


soundingRsUl-Config




SoundingRsUl-ConfigCommon,


uplinkPowerControl




UplinkPowerControlCommon


OPTIONAL,
-- Need OC


antennaInformation


AntennaInformation


OPTIONAL,
-- 

tdd-Configuration




TDD-Configuration




OPTIONAL
-- need OC

}

BCCH-Configuration ::=



SEQUENCE {


modificationPeriodCoeff



ENUMERATED
{n1, n2, n4, n8}

}

PCCH-Configuration ::=



SEQUENCE {


defaultPagingCycle




ENUMERATED {












ms320, ms640, ms1280, ms2560},


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEightT,












onSixteenthT, oneThirtySecondT}

}

-- ASN1STOP

–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalChConfiguration information element
-- ASN1START

PhysicalConfigDedicated ::=


SEQUENCE {


pdsch-Configuration




PDSCH-ConfigDedicated,






-- need FFS

pucch-Configuration




PUCCH-ConfigDedicated,






-- need OC

uplinkPowerControl




UplinkPowerControlDedicated,




-- need OC

cqi-Reporting





CQI-Reporting,








-- need OC

soundingRsUl-Config




SoundingRsUl-ConfigDedicated,




-- need OC

antennaInformation




CHOICE {



explicit






AntennaInformation,



default







NULL


} OPTIONAL


















-- need OC
}

-- ASN1STOP

�Valid antenna configurations for single port, port 0 transmission mode is still being discussed in RAN1.





