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1 Introduction

It has been agreed in RAN1 [1]:
· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by CSI measurement subframe configuration

· Subframe subsets are signalled by RRC (e.g. with bitmaps of size matching the size of almost blank subframe pattern)

· 0 or 2 subframe subsets can be configured per UE

· Baseline is that the UE only reports CSI for each configured subframe subset

· If 0 subframe subsets are configured, this whole proposal does not apply. 

· The 2 subframe subsets may or may not be the complement of each other. 

· Signalling details are up to RAN2. 

· No mention of complementary subset in RAN1:  whether to introduce this is subject to feedback from RAN4 after discussion in RAN4.

· For aperiodic CSI reporting

· Working assumption for Alt a:

· Alt a: For CSI reporting instance at subframe n, UE shall report CSI feedback based on the subset containing the CQI reference resource

· As noted above, the case of the CQI reference resource not being contained in either of the configured subsets is FFS subject to feedback from RAN4 after discussion in RAN4

· Qualcomm, Ericsson, ST-Ericsson, TI, Huawei, HiSi, Nokia, NSN, CATT, IDC, Samsung, Motorola, Fujitsu, RIM, ALU, ASB

· Alt b: Follow same approach as for CA - confirm details after aperiodic CSI triggering decision for CA

· LG, DoCoMo, ZTE

· For periodic CSI reporting

· Explicit RRC configuration links each CSI feedback to a configured subset
And RAN1 kindly asks RAN2 to specify RRC signalling for the following (in line with the above decisions):
· UE-specific configuration of two subframe subsets for CSI measurement

· UE specific configuration linking each periodic CSI report to one of the subframe subsets

In the following, a text proposal to 36.331 is given for relevant RRC signalling.

2 Text proposal
<First modification starts>
6.3.2 Radio resource control information elements
Unmodified Part Skipped

· CSI-ResourceRestrictionList-r10
The IE CSI-ResourceRestrictionList-r10 is used to specify the subframe configurations of resource restriction patterns for CSI Measurements.
CSI-ResourceRestrictionList-r10 information elements
-- ASN1START

CSI-ResourceRestrictionList-r10 ::=

SEQUENCE {

csi-SubframeSubset0



SubframeSubsetPattern,


csi-SubframeSubset1



SubframeSubsetPattern,


...
}
SubframeSubsetPattern CHOICE {


fddSubframeSubset




BIT STRING (SIZE(40)),


tddSubframeSubset




CHOICE {



tddConfig1-5





BIT STRING (SIZE(20)),



tddConfig0






BIT STRING (SIZE(70)),



tddConfig6






BIT STRING (SIZE(60))


}

}
-- ASN1STOP

Unmodified Part Skipped
–
CQI-ReportConfig
The IE CQI-ReportConfig is used to specify the CQI reporting configuration.

CQI-ReportConfig information elements
-- ASN1START

CQI-ReportConfig ::=



SEQUENCE {


cqi-ReportModeAperiodic


ENUMERATED {












rm12, rm20, rm22, rm30, rm31,












spare3, spare2, spare1} OPTIONAL, 


-- Need OR


nomPDSCH-RS-EPRE-Offset



INTEGER (-1..6),


cqi-ReportPeriodic



CQI-ReportPeriodic
OPTIONAL 



-- Need ON

}

CQI-ReportConfigSCell-r10 ::=



SEQUENCE {


-- FFS is a specific version of CQI-ReportConfig is needed


cqi-ReportModeAperiodic


ENUMERATED {












rm12, rm20, rm22, rm30, rm31,












spare3, spare2, spare1} OPTIONAL, 


-- Need OR


nomPDSCH-RS-EPRE-Offset



INTEGER (-1..6)


-- FFS if cqi-ReportPeriodic is provided per SCell


-- FFS if cqi-Mask-r9 is provided per SCell


-- FFS if pmi-RI-Report-r9 is provided per SCell


-- Has been agreed that cqi-FormatIndicatorPeriodic is provided per SCell


-- to be captured after it is clear how to include the cqi-ReportPeriodic for SCell



-- FFS how to include ri-ReportMode-r10 in CQI-ReportConfigSCell


-- depending if cqi-ReportPeriodic is included for SCell

}

CQI-ReportConfig-v920 ::=

SEQUENCE {


cqi-Mask-r9





ENUMERATED {setup}

OPTIONAL,

-- Cond cqi-Setup


pmi-RI-Report-r9



ENUMERATED {setup}

OPTIONAL

-- Cond PMIRI
}

CQI-ReportConfig-v10x0 ::=

SEQUENCE {


ri-ReportMode-r10



ENUMERATED {riWithW1, riWithoutW1}

OPTIONAL,
-- Cond FFS


twoAntennaPortActivated-r10

ENUMERATED {true}





OPTIONAL,
-- Need OR


-- FFS if the cqi-PUCCH-ResourceIndexP1 is a list of resources for all activated cells


cqi-PUCCH-ResourceIndexP1-r10
INTEGER (0.. 1185)





OPTIONAL
-- Cond FFS
}
CQI-ReportConfig-r10List ::=

SEQUENCE (SIZE (2)) OF CQI-ReportConfig-r10
CQI-ReportConfig-r10 ::=


SEQUENCE {


cqi-ReportModeAperiodic



ENUMERATED {













rm12, rm20, rm22, rm30, rm31,













spare3, spare2, spare1} OPTIONAL, 
-- Need OR


nomPDSCH-RS-EPRE-Offset



INTEGER (-1..6),


cqi-ReportPeriodic-r10



CQI-ReportPeriodic-r10
OPTIONAL 



-- 
Need ON

}
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 {


csi-SubframeSubsetIndex



INTEGER (0.. 1),



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


}

}

-- ASN1STOP

Unmodified Part Skipped
–
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,

-- Need ON


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,

-- Need ON



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Need ON


]],


[[
antennaInfo-r10




CHOICE {




explicitValue




AntennaInfoDedicated-r10,




defaultValue




NULL



}

OPTIONAL,














-- Cond AI-r10



cif-Presence




BOOLEAN






OPTIONAL,
-- Need ON



-- FFS whether CSI-RS-Config should be included in physicalConfigDedicated



cqi-ReportConfig-v10x0


CQI-ReportConfig-v10x0


OPTIONAL,

-- Need ON



csi-RS-Config-r10



CSI-RS-Config-r10



OPTIONAL,

-- Need ON



pucch-ConfigDedicated-v10x0

PUCCH-ConfigDedicated-v10x0

OPTIONAL,

-- Need ON



pusch-ConfigDedicated-v10x0

PUSCH-ConfigDedicated-v10x0

OPTIONAL,

-- Need ON



schedulingRequestConfig-v10x0
SchedulingRequestConfig-v10x0
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicated-v10x0










SoundingRS-UL-ConfigDedicated-v10x0
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicatedAperiodic-r10









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



-- The usage of field soundingRS-UL-ConfigDedicatedAperiodic-r10 is FFS



ul-AntennaInfo-r10



UL-AntennaInfo-r10



OPTIONAL

-- Need ON


]],

[[

cqi-ReportConfig-r10List



CQI-ReportConfig-r10List

OPTIONAL
-- Need ON

]]
}

PhysicalConfigDedicatedSCell-r10 ::=

SEQUENCE {


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


nonUL-Configuration




SEQUENCE {



antennaInfo-r10





AntennaInfoDedicated-r10


OPTIONAL,
-- Need ON



crossCarrierSchedulingConfig-r10
CrossCarrierSchedulingConfig-r10
OPTIONAL,
-- Need ON



-- FFS whether CSI-RS-Config should be included in physicalConfigDedicated



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




CHOICE {



release







NULL,



setup







SEQUENCE {




pusch-ConfigDedicated-r10


PUSCH-ConfigDedicated

OPTIONAL,
-- Need ON




pusch-ConfigDedicated-v10x0


PUSCH-ConfigDedicated-v10x0
OPTIONAL,
-- Need ON




uplinkPowerControlDedicated-r10

UplinkPowerControlDedicatedSCell-r10
OPTIONAL,
-- Need ON




-- FFS if (part of) tpc-PDCCH-ConfigPUSCH is needed




cqi-ReportConfig-r10



CQI-ReportConfigSCell-r10
OPTIONAL,
-- Need ON




soundingRS-UL-ConfigDedicated-r10
SoundingRS-UL-ConfigDedicated
OPTIONAL,
-- Need ON




soundingRS-UL-ConfigDedicated-v10x0










SoundingRS-UL-ConfigDedicated-v10x0
OPTIONAL,

-- Need ON




soundingRS-UL-ConfigDedicatedAperiodic-r10









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




-- The usage of field soundingRS-UL-ConfigDedicatedAperiodic-r10 is FFS




ul-AntennaInfo-r10




UL-AntennaInfo-r10


OPTIONAL
-- Need ON



}


}

















OPTIONAL, 
-- Need ON


...

}

-- ASN1STOP

	PhysicalConfigDedicated field descriptions

	antennaInfo

A choice is used to indicate whether the antennaInfo is signalled explicitly or set to the default antenna configuration as specified in section 9.2.4.

	tpc-PDCCH-ConfigPUCCH

PDCCH configuration for power control of PUCCH using format 3/3A, see TS 36.212 [22].

	tpc-PDCCH-ConfigPUSCH

PDCCH configuration for power control of PUSCH using format 3/3A, see TS 36.212 [22].

	cqi-ReportConfig-r10List

CQI Report Config used for ICIC using ABS, see TS 36.212 [22]. If cqi-ReportConfig-r10List is present, cqi-ReportConfig shall not present.


	Conditional presence
	Explanation

	AI-r8
	The field is optionally present, need ON, if antennaInfoDedicated-r10 is absent. Otherwise the field is not present

	AI-r10
	The field is optionally present, need ON, if antennaInfoDedicated-r8 is absent. Otherwise the field is not present

	SCellAdd
	The field is mandatory present if cellIdentification is present; otherwise it is optional, need ON.


Unmodified Part Skipped
–
RadioResourceConfigDedicated
The IE RadioResourceConfigDedicated is used to setup/modify/release RBs, to modify the MAC main configuration, to modify the SPS configuration and to modify dedicated physical configuration.
RadioResourceConfigDedicated information element
-- ASN1START

RadioResourceConfigDedicated ::=

SEQUENCE {


srb-ToAddModList




SRB-ToAddModList


OPTIONAL, 

-- Cond HO-Conn


drb-ToAddModList




DRB-ToAddModList


OPTIONAL, 

-- Cond HO-toEUTRA


drb-ToReleaseList




DRB-ToReleaseList


OPTIONAL, 

-- Need ON


mac-MainConfig





CHOICE {




explicitValue




MAC-MainConfig,




defaultValue




NULL


}

OPTIONAL,















-- Cond HO-toEUTRA2


sps-Config






SPS-Config 




OPTIONAL,

-- Need ON


physicalConfigDedicated



PhysicalConfigDedicated

OPTIONAL,

-- Need ON


...,


[[
rlf-TimersAndConstants-r9


RLF-TimersAndConstants-r9

OPTIONAL
-- Need ON


]],

[[
csi-ResourceRestrictionList-r10

CSI-ResourceRestrictionList-r10
OPTIONAL
-- Need ON

]]
}

RadioResourceConfigDedicatedSCell-r10 ::=
SEQUENCE {


-- UE specific configuration extensions applicable for an SCell


physicalConfigDedicated


PhysicalConfigDedicatedSCell-r10
OPTIONAL,
-- Need ON


...

}

SRB-ToAddModList ::=



SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=
SEQUENCE {


srb-Identity





INTEGER (1..2),


rlc-Config






CHOICE {



explicitValue





RLC-Config,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig



CHOICE {



explicitValue





LogicalChannelConfig,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


...

}

DRB-ToAddModList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP


rlc-Config






RLC-Config



OPTIONAL,

-- Cond Setup


logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-Setup


logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond Setup


...

}

DRB-ToReleaseList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity

-- ASN1STOP

	RadioResourceConfigDedicated field descriptions

	srb-Identity

Value 1 is applicable for SRB1 only.

Value 2 is applicable for SRB2 only.

	rlc-Config

For SRBs a choice is used to indicate whether the RLC configuration is signalled explicitly or set to the values defined in the default RLC configuration for SRB1 in 9.2.1.1 or for SRB2 in 9.2.1.2. RLC AM is the only applicable RLC mode for SRB1 and SRB2. E-UTRAN does not reconfigure the RLC mode of DRBs except when a full configuration option is used, and may reconfigure the UM RLC SN field size only upon handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment.

	mac-MainConfig

Although the ASN.1 includes a choice that is used to indicate whether the mac-MainConfig is signalled explictly or set to the default MAC main configuration as specified in 9.2.2, EUTRAN does not apply "defaultValue".

	sps-Config

The default SPS configuration is specified in 9.2.3.

	physicalConfigDedicated

The default dedicated physical configuration is specified in 9.2.4.

	logicalChannelConfig

For SRBs a choice is used to indicate whether the logical channel configuration is signalled explicitly or set to the default logical channel configuration for SRB1 as specified in 9.2.1.1 or for SRB2 as specified in 9.2.1.2.

	logicalChannelIdentity

The logical channel identity for both UL and DL.

	CSI-ResourceRestrictionList-r10

Resource restriction pattern for CSI Measurement subframe configuration, see TS 36.212 [22].
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