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1 Introduction

In the last RAN2#78 meeting, RAN2 reached several agreements on CoMP Resource management, but there is no discussion on configuration aspects for CSI report for CoMP operation.

RAN1 discussed  the CSI report configuration for CoMP and current RAN1 working assumption and agreement are following:

	Working assumption:
· The maximum size of the CoMP measurement set supported in Release 11 is three non-zero power CSI-RS resources
· Introduce a constraint to limit the UE processing requirements when more than a certain number of CSI reports are configured

· FFS what the constraint is 

· FFS what the “certain number” is
Agreement:

· The eNB configures the CSI(s) to be reported by the UE

· A Rel-11 UE can be configured to report one or more CSIs per CC

· Each CSI is configured by the association of

· Channel part: one NZP CSI-RS resource in CoMP Measurement Set

· Interference part: 

· one Interference Measurement Resource (IMR) which occupies a subset of REs configured as Rel-10 ZP CSI-RS

· FFS whether one or two NZP CSI-RS resources can be configured, on which ports the UE assumes the transmission of an isotropic signal to be considered as interference in addition to the interference measured on the configured IMR

· Configuration of multiple CSIs

· IMRs associated with different CSIs can be configured independently

· If NZP CSI-RS resources are configured (as per the FFS above), they can be different for different CSIs

· FFS the maximum number of CSIs configurable for one UE 

· This does not affect the ability to configure subframe subsets for CSI reporting

· If PMI/RI reporting is configured, each CQI is associated with a PMI+RI

Note : this is independent of consideration of sub-band / wideband CQI values. 


From above RAN1 situation, we see need to consider interference measurement for configuration aspects on CSI report as well, which is suggested in CoMP TR36.819 actually.
The purpose of this document is to clarify the configuration aspects on CSI report for CoMP operation. 
2 Discussion
2.1 CSI report configuration for CoMP operation
eNB selects the DL transmission points based on the CSI report(s) in the CoMP measurement Set. Therefore, CSI report(s) is necessary for DL scheduling. It is general understanding that the CSI resource for CSI report(s) need to change based on the topology and actual radio situations including UE mobility etc. For the configuration of CSI report, we see RRC and MAC signalling are possible candidate. We don't consider L1 based CSI resource configuration, since it should only be used for configuring aperiodic CSI reporting to indicate which CSI resource is reported in PUSCH. Therefore, this paper analyzes RRC and MAC signalling methods only. 
Annex shows a likely stage-3 impact of both signalling mechanisms. Annex 1shows that RRC based CSI report configuration update. Annex 2 shows that MACCE based CSI report configuration update. Both signalling structure is based on following assumption added to above RAN1 agreement. 
Following assumption were made for the possible design of CSI resource configuration:
· Interference part can be configured with combination of Rel-10 ZP CSI-RS and NZP CSI-RS(s). 
· Combination of ZP CSI-RS and NZP CSI-RS for the Interference part could be configured by RRC (although this combination might be specified in RAN1 specification)
· When CoMP measurement set is configured, Rel-10 CSI-RS is not configured.

· Combination of channel part and interference part could be different between CSI periodic reporting and CSI aperiodic reporting.

· CoMP measurement set cannot be configured for SCell at least in Rel-11.
· CoMP specific CSI-request field is introduced instead of Rel-10 CSI-request field.

We analysis each candidate as follows:
Candidate 1: RRC based CSI report configuration update
When eNB decide to update the CSI resource for CSI report, it would send the RRC Connection reconfiguration in order to update CSI report configuration. The updated RRC Connection reconfiguration would need to be sent each time either the Channel part, Interference part or even for the association of these two (Channel part with Interference part) needs to change. It can be argued that RAN1 had noted in their response to RAN4 in [R2-123213_R1-123071] that:

“RAN1 also considers that a typical update rate of the CoMP Measurement Set arising from UE mobility, in Scenario 4, could be similar to the rate of intra-frequency handovers in Scenario 3, where each RRH forms a separate cell.”

However, the most important thing is that the reason for update (of RRC Connection reconfiguration) need not arise out of UE mobility alone, it might as well result as an inherent nature of channel variations and therefore, as an example the network might want to change the associations between the Channel part and Interference parts. Since the expectation is that the CoMP shall typically be used in the weak signal/ cell-edge scenarios, it is important that these reasons for change of CSI reporting configuration is taken into account.

Also, this could increase the eNB processing and ambiguity period between eNB and UE, since eNB needs to take care of the other parameters included in RRC Connection Reconfiguration and to wait the RRC Connection Reconfiguration Complete message.
Candidate 2: MACCE based CSI report configuration update
At first, eNB configures the configuration set for CSI report to UE. When eNB changes the transmission point/ transmission point association to be reported by UE, eNB sends MACCE in order to update the CSI report configuration. Therefore, CSI report configuration can be updated quickly by 15 ms [RRC processing delay in Chapter 11.2 of TS 36331]  so that downlink transmission point and schedule resource can be selected immediately. Therefore, this improves user experience and radio resource efficiency. Furthermore, since CSI report is used for scheduling, it is good that MAC layer has the responsibility for selecting Transmission Point similar to activation/deactivation signalling.
Furthermore, in Rel-12 workshop, a great majority showed interest in Enhanced Small Cell for LTE[4]. We think the cell (or transmission point/reception points) size is even smaller and smaller for enhanced small cell. In such scenario, CSI report configuration is required to be updated more frequently (e.g. several seconds order). Then, we need to take into account RRC overhead in Rel-12. From future proof perspective, we prefer to update the CSI report configuration by new MACCE.
From above analysis, we propose MACCE is used for updating the CSI report configuration. This is especially important for aperiodic CSI report, since aperiodic CSI report is always efficient for different traffic type. 
Proposal 1: new MACCE is used to indicate the CSI report configuration. Especially aperiodic CSI report should be configured by MACCE.
3 Conclusions

This contribution discussed CSI report configuration. We propose following.
Proposal 1: new MACCE is used to indicate the CSI report configuration. Especially aperiodic CSI report should be configured by MACCE.

Reference
[1]
R2-121077 “LS on CSI-RS based measurement for CoMP”
[2] R2-121699 “Measurement for CoMP” Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

[3] R1-121912 “LS on the definition of the CoMP Resource Management Set” 
[4] RP-120838/ RWS-120045 "Summary of 3GPP TSG-RAN Workshop on Release 12 and Onward", TSG-RAN Chairman
4 Annex1 : RRC based CSI report configuration update

4.1 Text Proposal for TS36.331 based on v10.6.0
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,

-- Cond CSI-r10


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


]] ,


[[
csi-RS-Config-List


CSI-RS-Config-List


OPTIONAL,
-- Cond CSI-r11



imr-Config-List



IMR-Config-List


OPTIONAL, --Cond CSI-r11



csi-RS-Config-Pair-List

CSI-RS-Config-Pair-List

OPTIONAL, --Cond CSI-r11


cqi-ReportConfig-v1100

CQI-ReportConfig-v1100


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

	CSI-r10
	The field is optionally present, need ON, if csi-RS-Config-List is absent. Otherwise the field is not present

	CSI-r11
	The field is optionally present, need ON, if csi-RS-Config-r10 is absent. Otherwise the field is not present


CSI-RS-Config-List information elements
-- ASN1START

CSI-RS-Config-List-r11 ::= SEQUENCE (SIZE (1..xx) OF CSI-RS-Config-r11 OPTIONAL --Need ON

-- ASN1STOP

CSI-RS-Config information elements
-- ASN1START

CSI-RS-Config-r10 ::=

SEQUENCE {


csi-RS-r10




CHOICE {



release





NULL,



setup





SEQUENCE {




antennaPortsCount-r10


ENUMERATED {an1, an2, an4, an8},




resourceConfig-r10



INTEGER (0..31),




subframeConfig-r10



INTEGER (0..154),




p-C-r10






INTEGER (-8..15)



}


}















OPTIONAL,


-- Need ON


zeroTxPowerCSI-RS-r10

CHOICE {



release





NULL,



setup





SEQUENCE {




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),




zeroTxPowerSubframeConfig-r10

INTEGER (0..154)



}


}















OPTIONAL


-- Need ON

}
CSI-RS-Config-r11
::=
SEQUENCE {


csi-RS-Config-Index

INTEGER (0..xx),


csi-RS-r11


CHOICE {



release



NULL,



setup



SEQUENCE {




scramblingX



INTEGER (0..503)




antenna PortsCount-r10

ENUMERATED {an1, an2, an4, an8},




resourceConfig-r10


INTEGER (0..31),




subframeConfig-r10


INTEGER (0..154),




p-C-r10



INTEGER (-8..15)



}


}















OPTIONAL, --Need ON


zeroTxPowerCSI-RS-r10

CHOICE {



release





NULL,



setup





SEQUENCE {




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),




zeroTxPowerSubframeConfig-r10

INTEGER (0..154)



}


}

















OPTIONAL, --Need ON

}

-- ASN1STOP

IMR-Config-List information elements
-- ASN1START

IMR-Config-List-r11 ::= SEQUENCE (SIZE (1..xx) OF IMR-Config-r11 OPTIONAL --Need ON

-- ASN1STOP

IMR-Config information elements
-- ASN1START

IMR-Config-r11
SEQUENCE {


imr-Index


INTEGER(0..xx),


imr-r11




CHOICE {



release





NULL,



setup





CHOICE {




non-ZeroTxPower-CSI-RS-r11
SEQUENCE {





scramblingX



INTEGER (0..503),





antennaPortsCount-r10

ENUMERATED {an1, an2, an4, an8},





resourceConfig-r10


INTEGER (0..31),





subframeConfig-r10


INTEGER (0..154),





p-C-r10





INTEGER (-8..15)




}




zeroTxPower-CSI-RS-r11


SEQUENCE {





antennaPortsCount-r10


ENUMERATED {an1, an2, an4, an8},




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),





zeroTxPowerSubframeConfig-r10

INTEGER (0..154)



}



}


}
















OPTIONAL, --Need ON

}

-- ASN1STOP

CSI-RS-Config-Pair-List information elements
-- ASN1START

CSI-RS-Config-Pair-List-r11 ::= SEQUENCE (SIZE (1..xx) OF CSI-RS-Config-Pair-r11 OPTIONAL --Need ON

-- ASN1STOP

CSI-RS-Config-Pair information elements
-- ASN1START

CSI-RS-Config-Pair


SEQUENCE {


csi-RS-Config-Pair-Index
INTEGER(0..xx),


pair
CHOICE {



release



NULL,



setup



SEQUENCE {




csi-RS-Index


INTEGER(0..xx),




imr-Indexmap


BIT STRING (SIZE (xx))



}


}



















OPTIONAL, --Need ON

}

-- ASN1STOP

CQI-ReportConfig information elements
-- ASN1START

CQI-ReportConfig ::=



SEQUENCE {


cqi-ReportModeAperiodic


CQI-ReportModeAperiodic
OPTIONAL,


-- Need OR


nomPDSCH-RS-EPRE-Offset



INTEGER (-1..6),


cqi-ReportPeriodic



CQI-ReportPeriodic
OPTIONAL



-- Need ON

}

CQI-ReportConfig-v920 ::=

SEQUENCE {


cqi-Mask-r9





ENUMERATED {setup}

OPTIONAL,

-- Cond cqi-Setup


pmi-RI-Report-r9



ENUMERATED {setup}

OPTIONAL

-- Cond PMIRI

}

CQI-ReportConfig-r10 ::=
SEQUENCE {


cqi-ReportAperiodic-r10



CQI-ReportAperiodic-r10


OPTIONAL,
-- Cond CQIA-r10

nomPDSCH-RS-EPRE-Offset


INTEGER (-1..6),


cqi-ReportPeriodic-r10



CQI-ReportPeriodic-r10


OPTIONAL,
-- Cond CQI-r10

pmi-RI-Report-r9




ENUMERATED {setup}



OPTIONAL,
-- Cond PMIRIPCell


csi-SubframePatternConfig-r10

CHOICE {



release






NULL,



setup






SEQUENCE {




csi-MeasSubframeSet1-r10


MeasSubframePattern-r10,




csi-MeasSubframeSet2-r10


MeasSubframePattern-r10



}


}
















OPTIONAL
-- Need ON

}

CQI-ReportConfig-v1100 ::=
SEQUENCE {


cqi-ReportPeriodic-List



CQI-ReportPeriodic-List


OPTIONAL,  -- Cond CQI-r11


cqi-ReportAperiodic-r11



CQI-ReportAperiodic-r11


OPTIONAL  -- Cond CQIA-r11

}

CQI-ReportConfigSCell-r10 ::=



SEQUENCE {


cqi-ReportModeAperiodic-r10


CQI-ReportModeAperiodic OPTIONAL,


-- Need OR


nomPDSCH-RS-EPRE-Offset-r10



INTEGER (-1..6),


cqi-ReportPeriodicSCell-r10


CQI-ReportPeriodic-r10


OPTIONAL,
-- Need ON


pmi-RI-Report-r10




ENUMERATED {setup}



OPTIONAL
-- Cond PMIRISCell

}

CQI-ReportPeriodic ::=

CHOICE {


release






NULL,


setup






SEQUENCE {



cqi-PUCCH-ResourceIndex



INTEGER (0..1185),



cqi-pmi-ConfigIndex




INTEGER (0..1023),



cqi-FormatIndicatorPeriodic


CHOICE {




widebandCQI






NULL,




subbandCQI






SEQUENCE {




k








INTEGER (1..4)




}



},



ri-ConfigIndex





INTEGER (0..1023) 
OPTIONAL, 



-- Need OR



simultaneousAckNackAndCQI


BOOLEAN


}

}

CQI-ReportPeriodic-r10 ::=

CHOICE {


release







NULL,


setup







SEQUENCE {



cqi-PUCCH-ResourceIndex-r10


INTEGER (0..1184),



cqi-PUCCH-ResourceIndexP1-r10

INTEGER (0..1184)



OPTIONAL,
-- Need OR



cqi-pmi-ConfigIndex



INTEGER (0..1023),



cqi-FormatIndicatorPeriodic-r10

CHOICE {




widebandCQI-r10





SEQUENCE {





csi-ReportMode-r10

ENUMERATED {submode1, submode2}

OPTIONAL
-- Need OR




},




subbandCQI-r10





SEQUENCE {





k







INTEGER (1..4),





periodicityFactor-r10



ENUMERATED {n2, n4}




}



},



ri-ConfigIndex




INTEGER (0..1023)

OPTIONAL,



-- Need OR



simultaneousAckNackAndCQI

BOOLEAN,



cqi-Mask-r9





ENUMERATED {setup}

OPTIONAL,



-- Need OR



csi-ConfigIndex-r10



CHOICE {




release






NULL,




setup






SEQUENCE {





cqi-pmi-ConfigIndex2-r10

INTEGER (0..1023),





ri-ConfigIndex2-r10



INTEGER (0..1023)

OPTIONAL

-- Need OR




}



}

OPTIONAL















-- Need ON


}

}

CQI-ReportAperiodic-r10
::=

CHOICE {


release







NULL,


setup







SEQUENCE {



cqi-ReportModeAperiodic-r10


CQI-ReportModeAperiodic,



aperiodicCSI-Trigger-r10


SEQUENCE {





trigger1-r10




BIT STRING (SIZE (8)),




trigger2-r10




BIT STRING (SIZE (8))



}
















 OPTIONAL
-- Need OR


}

}

CQI-ReportModeAperiodic ::=



ENUMERATED {












rm12, rm20, rm22, rm30, rm31,












spare3, spare2, spare1

}

CQI-ReportPeriodic-List ::= SEQUENCE (SIZE (1..3) OF CQI-ReportPeriodic-r11 OPTIONAL, --Need ON

CQI-ReportPeriodic-r11 ::=

CHOICE {


release







NULL,


setup







SEQUENCE {


csi-RS-Config-Pair-Index-r11

INTEGER (0..xx),



cqi-PUCCH-ResourceIndex-r10


INTEGER (0..1184),



cqi-PUCCH-ResourceIndexP1-r10

INTEGER (0..1184)



OPTIONAL,
-- Need OR



cqi-pmi-ConfigIndex



INTEGER (0..1023),



cqi-FormatIndicatorPeriodic-r10

CHOICE {




widebandCQI-r10





SEQUENCE {





csi-ReportMode-r10

ENUMERATED {submode1, submode2}

OPTIONAL
-- Need OR




},




subbandCQI-r10





SEQUENCE {





k







INTEGER (1..4),





periodicityFactor-r10



ENUMERATED {n2, n4}




}



},



ri-ConfigIndex




INTEGER (0..1023)

OPTIONAL,



-- Need OR



simultaneousAckNackAndCQI

BOOLEAN,



cqi-Mask-r9





ENUMERATED {setup}

OPTIONAL,



-- Need OR



csi-ConfigIndex-r10



CHOICE {




release






NULL,




setup






SEQUENCE {





cqi-pmi-ConfigIndex2-r10

INTEGER (0..1023),





ri-ConfigIndex2-r10



INTEGER (0..1023)

OPTIONAL

-- Need OR




}



}

OPTIONAL















-- Need ON


}

}

CQI-ReportAperiodic-r11
::=

CHOICE {


release







NULL,


setup







SEQUENCE {



cqi-ReportModeAperiodic-r10



CQI-ReportModeAperiodic,



aperiodicCSI-Trigger-r10



SEQUENCE {





trigger1-r10





BIT STRING (SIZE (xx)),




trigger2-r10





BIT STRING (SIZE (xx))




}
















 OPTIONAL
-- Need OR


}

}

-- ASN1STOP

	CQI-r10
	The field is optionally present, need ON, if cqi-ReportPeriodic-List is absent. Otherwise the field is not present

	CQI-r11
	The field is optionally present, need ON, if cqi-ReportPeriodic-r10 is absent. Otherwise the field is not present

	CQIA-r10
	The field is optionally present, need ON, if cqi-ReportAperiodic-r11 is absent. Otherwise the field is not present

	CQIA-r11
	The field is optionally present, need ON, if cqi-ReportAperiodic-r10 is absent. Otherwise the field is not present


5 Annex2 : MACCE based CSI report configuration update 

5.1 Text Proposal for TS36.331 based on v10.6.0
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,

-- Cond CSI-r10


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


]],

[[
csi-RS-Config-List


CSI-RS-Config-List


OPTIONAL,
-- Cond CSI-r11



imr-Config-List



IMR-Config-List


OPTIONAL, --Cond CSI-r11



csi-RS-Config-Pair-List

CSI-RS-Config-Pair-List

OPTIONAL, --Cond CSI-r11


csi-RS-Config-Pair-Set-List CSI-RS-Config-Pair-Set-List OPTIONAL, --cond CSI-r11


cqi-ReportConfig-v1100

CQI-ReportConfig-v1100


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,
-- Cond CSI-r11


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

	CSI-r10
	The field is optionally present, need ON, if csi-RS-Config-List is absent. Otherwise the field is not present

	CSI-r11
	The field is optionally present, need ON, if csi-RS-Config-r10 is absent. Otherwise the field is not present


CSI-RS-Config-List information elements
-- ASN1START

CSI-RS-Config-List-r11 ::= SEQUENCE (SIZE (1..xx) OF CSI-RS-Config-r11 OPTIONAL --Need ON

-- ASN1STOP

CSI-RS-Config information elements
-- ASN1START

CSI-RS-Config-r10 ::=

SEQUENCE {


csi-RS-r10




CHOICE {



release





NULL,



setup





SEQUENCE {




antennaPortsCount-r10


ENUMERATED {an1, an2, an4, an8},




resourceConfig-r10



INTEGER (0..31),




subframeConfig-r10



INTEGER (0..154),




p-C-r10






INTEGER (-8..15)



}


}















OPTIONAL,


-- Need ON


zeroTxPowerCSI-RS-r10

CHOICE {



release





NULL,



setup





SEQUENCE {




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),




zeroTxPowerSubframeConfig-r10

INTEGER (0..154)



}


}















OPTIONAL


-- Need ON

}

CSI-RS-Config-r11
::=
SEQUENCE {


csi-RS-Config-Index

INTEGER (0..xx),


csi-RS-r11


CHOICE {



release



NULL,



setup



SEQUENCE {




scramblingX



INTEGER (0..503)




antenna PortsCount-r10

ENUMERATED {an1, an2, an4, an8},




resourceConfig-r10


INTEGER (0..31),




subframeConfig-r10


INTEGER (0..154),




p-C-r10



INTEGER (-8..15)



}


}















OPTIONAL, --Need ON


zeroTxPowerCSI-RS-r10

CHOICE {



release





NULL,



setup





SEQUENCE {




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),




zeroTxPowerSubframeConfig-r10

INTEGER (0..154)



}


}

















OPTIONAL, --Need ON

}

-- ASN1STOP

IMR-Config-List information elements
-- ASN1START

IMR-Config-List-r11 ::= SEQUENCE (SIZE (1..xx) OF IMR-Config-r11 OPTIONAL --Need ON

-- ASN1STOP

IMR-Config information elements
-- ASN1START

IMR-Config-r11
SEQUENCE {


imr-Index


INTEGER(0..xx),


imr-r11




CHOICE {



release





NULL,



setup





CHOICE {




non-ZeroTxPower-CSI-RS-r11
SEQUENCE {





scramblingX



INTEGER (0..503),





antennaPortsCount-r10

ENUMERATED {an1, an2, an4, an8},





resourceConfig-r10


INTEGER (0..31),





subframeConfig-r10


INTEGER (0..154),





p-C-r10





INTEGER (-8..15)




}




zeroTxPower-CSI-RS-r11


SEQUENCE {





antennaPortsCount-r10


ENUMERATED {an1, an2, an4, an8},




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),





zeroTxPowerSubframeConfig-r10

INTEGER (0..154)



}



}


}
















OPTIONAL, --Need ON

}

-- ASN1STOP

CSI-RS-Config-Pair-List information elements
-- ASN1START

CSI-RS-Config-Pair-List-r11 ::= SEQUENCE (SIZE (1..xx) OF CSI-RS-Config-Pair-r11 OPTIONAL --Need ON

-- ASN1STOP

CSI-RS-Config-Pair information elements
-- ASN1START

CSI-RS-Config-Pair


SEQUENCE {


csi-RS-Config-Pair-Index
INTEGER(0..xx),


pair
CHOICE {



release



NULL,



setup



SEQUENCE {




csi-RS-Index


INTEGER(0..xx),




imr-Indexmap


BIT STRING (SIZE (xx))



}


}



















OPTIONAL, --Need ON

}

-- ASN1STOP

CSI-RS-Config-Pair-Set-List information elements
-- ASN1START

CSI-RS-Config-Pair-Set-List SEQUENCE (SIZE (1..xx) OF CSI-RS-Config-Pair-Set OPTIONAL --Need ON

-- ASN1STOP

CSI-RS-Config-Pair-Set information elements
-- ASN1START

CSI-RS-Config-Pair-Set



SEQUENCE {


csi-request-Index



INTEGER(1..xx),


csi-request CHOICE {



release




NULL,



setup




SEQUENCE {




csi-request-set


BIT STRING (SIZE (xx))



}


} 




OPTIONAL, --Need ON

}

-- ASN1STOP

CQI-ReportConfig information elements
-- ASN1START

CQI-ReportConfig ::=



SEQUENCE {


cqi-ReportModeAperiodic


CQI-ReportModeAperiodic
OPTIONAL,


-- Need OR


nomPDSCH-RS-EPRE-Offset



INTEGER (-1..6),


cqi-ReportPeriodic



CQI-ReportPeriodic
OPTIONAL



-- Need ON

}

CQI-ReportConfig-v920 ::=

SEQUENCE {


cqi-Mask-r9





ENUMERATED {setup}

OPTIONAL,

-- Cond cqi-Setup


pmi-RI-Report-r9



ENUMERATED {setup}

OPTIONAL

-- Cond PMIRI

}

CQI-ReportConfig-r10 ::=
SEQUENCE {


cqi-ReportAperiodic-r10



CQI-ReportAperiodic-r10


OPTIONAL,
-- Cond CQIA-r10

nomPDSCH-RS-EPRE-Offset


INTEGER (-1..6),


cqi-ReportPeriodic-r10



CQI-ReportPeriodic-r10


OPTIONAL,
-- Cond CQI-r10

pmi-RI-Report-r9




ENUMERATED {setup}



OPTIONAL,
-- Cond PMIRIPCell


csi-SubframePatternConfig-r10

CHOICE {



release






NULL,



setup






SEQUENCE {




csi-MeasSubframeSet1-r10


MeasSubframePattern-r10,




csi-MeasSubframeSet2-r10


MeasSubframePattern-r10



}


}
















OPTIONAL
-- Need ON

}

CQI-ReportConfig-v1100 ::=
SEQUENCE {


cqi-ReportPeriodic-List



CQI-ReportPeriodic-List


OPTIONAL,  -- Cond CQI-r11

}

CQI-ReportConfigSCell-r10 ::=



SEQUENCE {


cqi-ReportModeAperiodic-r10


CQI-ReportModeAperiodic OPTIONAL,


-- Need OR

nomPDSCH-RS-EPRE-Offset-r10



INTEGER (-1..6),


cqi-ReportPeriodicSCell-r10


CQI-ReportPeriodic-r10


OPTIONAL,
-- Need ON

pmi-RI-Report-r10




ENUMERATED {setup}



OPTIONAL
-- Cond PMIRISCell

}

CQI-ReportPeriodic ::=

CHOICE {


release






NULL,


setup






SEQUENCE {



cqi-PUCCH-ResourceIndex



INTEGER (0..1185),



cqi-pmi-ConfigIndex




INTEGER (0..1023),



cqi-FormatIndicatorPeriodic


CHOICE {




widebandCQI






NULL,




subbandCQI






SEQUENCE {




k








INTEGER (1..4)




}



},



ri-ConfigIndex





INTEGER (0..1023) 
OPTIONAL, 



-- Need OR



simultaneousAckNackAndCQI


BOOLEAN


}

}

CQI-ReportPeriodic-r10 ::=

CHOICE {


release







NULL,


setup







SEQUENCE {



cqi-PUCCH-ResourceIndex-r10


INTEGER (0..1184),



cqi-PUCCH-ResourceIndexP1-r10

INTEGER (0..1184)



OPTIONAL,
-- Need OR



cqi-pmi-ConfigIndex



INTEGER (0..1023),



cqi-FormatIndicatorPeriodic-r10

CHOICE {




widebandCQI-r10





SEQUENCE {





csi-ReportMode-r10

ENUMERATED {submode1, submode2}

OPTIONAL
-- Need OR




},




subbandCQI-r10





SEQUENCE {





k







INTEGER (1..4),





periodicityFactor-r10



ENUMERATED {n2, n4}




}



},



ri-ConfigIndex




INTEGER (0..1023)

OPTIONAL,



-- Need OR



simultaneousAckNackAndCQI

BOOLEAN,



cqi-Mask-r9





ENUMERATED {setup}

OPTIONAL,



-- Need OR



csi-ConfigIndex-r10



CHOICE {




release






NULL,




setup






SEQUENCE {





cqi-pmi-ConfigIndex2-r10

INTEGER (0..1023),





ri-ConfigIndex2-r10



INTEGER (0..1023)

OPTIONAL

-- Need OR




}



}

OPTIONAL















-- Need ON


}

}

CQI-ReportAperiodic-r10
::=

CHOICE {


release







NULL,


setup







SEQUENCE {



cqi-ReportModeAperiodic-r10


CQI-ReportModeAperiodic,



aperiodicCSI-Trigger-r10


SEQUENCE {





trigger1-r10




BIT STRING (SIZE (8)),




trigger2-r10




BIT STRING (SIZE (8))



}
















 OPTIONAL
-- Need OR


}

}

CQI-ReportModeAperiodic ::=



ENUMERATED {












rm12, rm20, rm22, rm30, rm31,












spare3, spare2, spare1

}

CQI-ReportPeriodic-List ::= SEQUENCE (SIZE (1..xx) OF CQI-ReportPeriodic-r11 OPTIONAL, --Need ON

CQI-ReportPeriodic-r11 ::=

CHOICE {


release







NULL,


setup







SEQUENCE {



cqi-periodicIndex




INTEGER (0..xx),



cqi-PUCCH-ResourceIndex-r10


INTEGER (0..1184),



cqi-PUCCH-ResourceIndexP1-r10

INTEGER (0..1184)



OPTIONAL,
-- Need OR



cqi-pmi-ConfigIndex



INTEGER (0..1023),



cqi-FormatIndicatorPeriodic-r10

CHOICE {




widebandCQI-r10





SEQUENCE {





csi-ReportMode-r10

ENUMERATED {submode1, submode2}

OPTIONAL
-- Need OR




},




subbandCQI-r10





SEQUENCE {





k







INTEGER (1..4),





periodicityFactor-r10



ENUMERATED {n2, n4}




}



},



ri-ConfigIndex




INTEGER (0..1023)

OPTIONAL,



-- Need OR



simultaneousAckNackAndCQI

BOOLEAN,



cqi-Mask-r9





ENUMERATED {setup}

OPTIONAL,



-- Need OR



csi-ConfigIndex-r10



CHOICE {




release






NULL,




setup






SEQUENCE {





cqi-pmi-ConfigIndex2-r10

INTEGER (0..1023),





ri-ConfigIndex2-r10



INTEGER (0..1023)

OPTIONAL

-- Need OR




}



}

OPTIONAL















-- Need ON


}

}

-- ASN1STOP

	CQI-r10
	The field is optionally present, need ON, if cqi-ReportPeriodic-List is absent. Otherwise the field is not present

	CQI-r11
	The field is optionally present, need ON, if cqi-ReportPeriodic-r10 is absent. Otherwise the field is not present

	CQIA-r10
	The field is optionally present, need ON, if cqi-ReportAperiodic-r11 is absent. Otherwise the field is not present

	CQIA-r11
	The field is optionally present, need ON, if cqi-ReportAperiodic-r10 is absent. Otherwise the field is not present


5.2 Text Proposal for TS36.321 based on v10.5.0

6.1.3.x CSI Aperiodic Configuration MAC Control Element

The CSI Aperiodic Configuration MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. If has a variable size and is defined in Figure 6.1.3.x-1. 

The CSI report MAC control element is defined as follows:

· R: Reserve bit, set to “0”.
· CQI-Report Mode Aperiodic : This field indicates the CQI-Report Mode Aperiodic.
· CSI-Request Index1: This field indicates the CSI-RS Config Pair Set according to CoMP specific CSI Request Field(“10”). Size is FFS.

· CSI-Request Index2: This field indicates the CSI-RS Config Pair Set according to CoMP specific CSI Request Field(“11”). Size is FFS.
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Figure 6.1.3.x-1: CSI Aperiodic Configuration MAC control Element

 6.1.3.x CSI Periodic Configuration MAC Control Element

The CSI Periodic Configuration MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. If has a variable size and is defined in Figure6.1.3.x-2. 

The CSI periodic report MAC control element is defined as follows:

· R: Reserve bit, set to “0”.
· CQI periodic Index: This field indicates the CQI periodic index. Size is FFS.
· CSI-RS Config Pair Index : This field indicates the index of CSI-RS Config and IMR. Size is FFS.
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Figure 6.1.3.x-2: CSI Periodic Configuration MAC control Element

6.2.1
MAC header for DL-SCH, UL-SCH and MCH

<skip>
Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11000
	Reserved

	11001
	CSI Periodic Configuration

	11010
	CSI Aperiodic Configuration

	11011
	Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


<skip>
�These are considered as CoMP specific CSI-Request field. These indicate bitmap of CSI-RS-Config-Pair


�BIT STRING of 　Index of CSI-RS-Config-Pair
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