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1.
Introduction
Incoming RAN5 LS [1] was received in where RAN2 is asked to clarify the UE expected behaviour in case antennaInfo-r10 is not present in PhysicalConfigDedicatedSCell and antennaInfo-r10 has not been previously provided to the UE in PhysicalConfigDedicatedSCell-r10. In particular, what value of antennaInfo-r10 should the UE assume in this case.

Due to the fact that the questions from RAN5 are important for IOT we provide in this contribution our understanding of configuration of antennaInfo-r10 and the UE expected behaviour if this IE is missing in PhysicalConfigDedicatedSCell-r10 at initial setup of an SCell.
2.
Discussion
The questions from RAN5 are originated from the fact that in 3GPP TS 36.508 [3], table 4.6.3-6A a default configuration for PhysicalConfigDedicatedSCell-r10 has been specified where the antennaInfo-r10 is not present. This setting of antennaInfo-r10 is used by default in the CA related test cases.
Regarding the configuration of an SCell the RRC specification [2], section 5.3.10.3b does not explicitly specify which SCell parameters need to be configured at initial setup of an SCell, i.e. it is not mandated that all IEs need to be signaled by E-UTRAN for a complete configuration of an SCell:
1>  for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):

2>  add the SCell, corresponding to the cellIdentification, in accordance with the received radioResourceConfigCommonSCell and radioResourceConfigDedicatedSCell;

2>  configure lower layers to consider the SCell to be in deactivated state;

Thus, it is up to network implementation to signal the set of SCell parameters with which the UE shall be operated on the SCell. However, there is a need to signal a minimum set of SCell parameters in order to configure the SCell successfully so that the physical layer at UE side can be operated properly. One of those parameters is antennaInfo-r10 used to configure the transmission mode (which is needed to process PDSCH correctly). According to RRC specification the antennaInfo-r10 is used differently for PCell and SCell:

· For PCell the antennaInfo-r10 as part of IE “PhysicalConfigDedicated” can be signalled by E-UTRAN either explicitly or set to the default antenna configuration as specified in section 9.2.4.
· For SCell the antennaInfo-r10 as part of IE “PhysicalConfigDedicatedSCell-r10” can be signalled by E-UTRAN only explicitly due to the fact that in the respective ASN.1 code the IE is optionally present with Need code “ON” and no default mechanism has been specified (in contrary to PCell). This is also clear from section 9.2 saying:
The following sections only list default values for REL-8 parameters included in protocol version v8.5.0. For all fields introduced in a later protocol version, the default value is "released" unless explicitly specified otherwise.
As result, it is our understanding that E-UTRAN has to signal the antennaInfo-r10 as part of IE “PhysicalConfigDedicatedSCell-r10” at least at initial setup of an SCell. If this IE is missing then physical layer at UE side cannot be properly configured and thus, the UE cannot be operated on SCell. Furthermore, due to the fact that nothing has been specified what value of antennaInfo-r10 the UE should assume when this case happens, we think that in this case the expected UE behavior is to consider the received SCell configuration as failure case and to ignore the received SCell configuration.
Proposal 1: RAN2 is asked to confirm the expected UE behaviour when antennaInfo-r10 as part of IE “PhysicalConfigDedicatedSCell-r10” is missing at initial setup of an SCell.

If RAN2 agrees on Proposal 1 then we are suggesting following response to RAN5:

It’s RAN2 understanding that the antennaInfo-r10 needs to be present in PhysicalConfigDedicatedSCell-r10 at least at initial setup of an SCell. If in this case the antennaInfo-r10 is missing then the expected UE behavior is to consider the received SCell configuration as failure case and to ignore the received SCell configuration.
Proposal 2: RAN2 is asked to agree on the suggested response to RAN5.
A draft reply LS including the suggested response to RAN5 can be found in [4].
3.
Summary
In this contribution we provided our understanding of configuration of antennaInfo-r10 and the UE expected behaviour if this IE is missing in PhysicalConfigDedicatedSCell-r10 at initial setup of an SCell. RAN2 is asked to agree on the following proposals:
Proposal 1: RAN2 is asked to confirm the expected UE behaviour when antennaInfo-r10 as part of IE “PhysicalConfigDedicatedSCell-r10” is missing upon SCell addition.

Proposal 2: RAN2 is asked to agree on the suggested response to RAN5.
A draft reply LS including the suggested response to RAN5 can be found in [4].
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5.
ANNEX
Reference: 3GPP TS 36.331, section 6.3.2

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

PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated


UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Cond CQI-r8


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,















-- Cond AI-r8


schedulingRequestConfig



SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,


[[
cqi-ReportConfig-v920



CQI-ReportConfig-v920

OPTIONAL,

-- Cond CQI-r8



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Cond AI-r8


]],


[[
antennaInfo-r10




CHOICE {




explicitValue-r10



AntennaInfoDedicated-r10,




defaultValue




NULL



}

OPTIONAL,














-- Cond AI-r10



antennaInfoUL-r10



AntennaInfoUL-r10



OPTIONAL,

-- Need ON



cif-Presence-r10




BOOLEAN






OPTIONAL,
-- Need ON


cqi-ReportConfig-r10


CQI-ReportConfig-r10


OPTIONAL,

-- Cond CQI-r10



csi-RS-Config-r10



CSI-RS-Config-r10



OPTIONAL,

-- Need ON



pucch-ConfigDedicated-v1020

PUCCH-ConfigDedicated-v1020

OPTIONAL,

-- Need ON



pusch-ConfigDedicated-v1020

PUSCH-ConfigDedicated-v1020

OPTIONAL,

-- Need ON



schedulingRequestConfig-v1020
SchedulingRequestConfig-v1020
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicated-v1020









SoundingRS-UL-ConfigDedicated-v1020
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicatedAperiodic-r10









SoundingRS-UL-ConfigDedicatedAperiodic-r10
OPTIONAL,
-- Need ON



uplinkPowerControlDedicated-v1020
UplinkPowerControlDedicated-v1020
OPTIONAL
-- Need ON


]],


[[
additionalSpectrumEmissionCA-r10 


CHOICE {




release








NULL,




setup








SEQUENCE {





additionalSpectrumEmissionPCell-r10

AdditionalSpectrumEmission



}



}


OPTIONAL
-- Need ON


]]

}

PhysicalConfigDedicatedSCell-r10 ::=

SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


nonUL-Configuration-r10




SEQUENCE {



antennaInfo-r10






AntennaInfoDedicated-r10
OPTIONAL,
-- Need ON


crossCarrierSchedulingConfig-r10

CrossCarrierSchedulingConfig-r10
OPTIONAL,
-- Need ON



csi-RS-Config-r10





CSI-RS-Config-r10


OPTIONAL,
-- Need ON



pdsch-ConfigDedicated-r10



PDSCH-ConfigDedicated

OPTIONAL
-- Need ON


}















OPTIONAL, 
-- Cond SCellAdd


-- UL configuration


ul-Configuration-r10




SEQUENCE {



antennaInfoUL-r10





AntennaInfoUL-r10


OPTIONAL,
-- Need ON



pusch-ConfigDedicatedSCell-r10


PUSCH-ConfigDedicatedSCell-r10

OPTIONAL,
-- Need ON



uplinkPowerControlDedicatedSCell-r10
UplinkPowerControlDedicatedSCell-r10
OPTIONAL,
-- Need ON



cqi-ReportConfigSCell-r10



CQI-ReportConfigSCell-r10
OPTIONAL,
-- Need ON



soundingRS-UL-ConfigDedicated-r10

SoundingRS-UL-ConfigDedicated
OPTIONAL,
-- Need ON



soundingRS-UL-ConfigDedicated-v1020









SoundingRS-UL-ConfigDedicated-v1020
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicatedAperiodic-r10









SoundingRS-UL-ConfigDedicatedAperiodic-r10
OPTIONAL
-- Need ON


}
















OPTIONAL,
-- Cond CommonUL


...

}

-- ASN1STOP

–
AntennaInfo

The IE AntennaInfoCommon and the AntennaInfoDedicated are used to specify the common and the UE specific antenna configuration respectively.

AntennaInfo information elements
-- ASN1START

AntennaInfoCommon ::=



SEQUENCE {


antennaPortsCount




ENUMERATED {an1, an2, an4, spare1}

}

AntennaInfoDedicated ::=


SEQUENCE {


transmissionMode




ENUMERATED {












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












tm7, tm8-v920},


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{



release






NULL,



setup






ENUMERATED {closedLoop, openLoop}

}

}

AntennaInfoDedicated-v920 ::=

SEQUENCE {


codebookSubsetRestriction-v920

CHOICE {



n2TxAntenna-tm8-r9




BIT STRING (SIZE (6)),



n4TxAntenna-tm8-r9




BIT STRING (SIZE (32))


}

OPTIONAL 














-- Cond TM8

}

AntennaInfoDedicated-r10 ::=

SEQUENCE {


transmissionMode-r10



ENUMERATED {












tm1, tm2, tm3, tm4, tm5, tm6, tm7, tm8-v920,












tm9-v1020, spare7, spare6, spare5, spare4,












spare3, spare2, spare1},


codebookSubsetRestriction-r10

BIT STRING


OPTIONAL,


-- Cond TMX


ue-TransmitAntennaSelection

CHOICE{



release






NULL,



setup






ENUMERATED {closedLoop, openLoop}


}
}

-- ASN1STOP

Reference: 3GPP TS 36.331, section 9.2
9.2
Default radio configurations

The following sections only list default values for REL-8 parameters included in protocol version v8.5.0. For all fields introduced in a later protocol version, the default value is "released" unless explicitly specified otherwise. For the following fields, introduced in a protocol version later than v8.5.0, the default corresponds with "value not applicable":

-
codeBookSubsetRestriction-v920;

-
pmi-RI-Report;

NOTE 1:
Value "N/A" indicates that the UE does not apply a specific value (i.e. upon switching to a default configuration, E-UTRAN can not assume the UE keeps the previously configured value). This implies that E-UTRAN needs to configure a value before invoking the related functionality.

NOTE 2:
In general, the signalling should preferably support a "release" option for fields introduced after v8.5.0. The "value not applicable" should be used restrictively, mainly limited to for fields which value is relevant only if another field is set to a value other than its default.

Reference: 3GPP TS36.508, section 4.6.3
–
PhysicalConfigDedicatedSCell-r10-DEFAULT

Table 4.6.3-6A: PhysicalConfigDedicatedSCell-r10-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  nonUL-Configuration-r10 SEQUENCE {
	
	
	

	    antennaInfo-r10
	Not present
	
	

	    crossCarrierSchedulingConfig-r10
	Not present
	
	

	    csi-RS-Config-r10
	Not present
	
	

	    pdsch-ConfigDedicated-r10
	PDSCH-ConfigDedicated-DEFAULT
	
	

	  }
	
	
	

	  ul-Configuration-r10
	Not present
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	UL CA

	    antennaInfoUL-r10
	Not present
	
	

	    pusch-ConfigDedicatedSCell-r10
	Not present
	
	

	    uplinkPowerControlDedicatedSCell-r10
	UplinkPowerControlDedicatedSCell-r10-DEFAULT
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	    soundingRS-UL-ConfigDedicated-r10
	Not present
	
	

	    soundingRS-UL-ConfigDedicated-v1020
	Not present
	
	

	    soundingRS-UL-ConfigDedicatedAperiodic-r10
	Not present
	
	

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	UL CA
	When UL Carrier Aggregation is used.
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