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1. Introduction
In RAN1#63, RAN1 agreed the following [1]:

· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by a 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 no subframe subsets are configured, interference measurement in restricted subsets of subframes is not enabled. 

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

· Signalling details are up to RAN2. 

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

· For aperiodic CSI reporting

· Working assumption: For CSI reporting instance at subframe n, the 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

· For periodic CSI reporting

· Explicit RRC configuration links each CSI feedback report to a configured subset of subframes
This contribution addresses specification requirements regards to the periodic CSI reporting as agreed in RAN1#63. 
2. Discussion
According to [1], RAN1 has agreed to have 0 or 2 subframe pattern to be configured per UE for CSI measurements usage. The objective of configuring two subframe subsets for CSI measurements is to allow the eNB to obtain multiple channel state measurements for scheduling. The agreement in RAN1#63 to support 2 subframe subsets gives the eNB the freedom to select the desired subframes for measurement. If no subframe subsets are configured for a UE by RRC signalling, the UE will perform normal CSI measurements as in Rel-8/9, averaged over all the subframes.   
In the case where 2 subframe subsets are configured for CSI measurements usage, 2 subframes subsets may or may not be the compliment of each other. In order to address the case where patterns are non-compliment of each other, the message should be able to signal two independent patterns. The message structure for signaling up to two independent subsets of subframe is proposed in [2]. 
With regards to the periodic CSI measurements reporting, the baseline agreement [1] is that the UE only reports CSI for each configured subframe subset. Therefore, if two subframe subsets are configured by RRC for a given UE, the UE will feed back two independent CSI reports corresponding to the two configured subframe subsets.  According to [1], it is agreed that explicit RRC configuration links each CSI feedback report to a configured subset of subframes. Therefore, for periodic CSI reporting, two CSI reporting configurations are independently provided by RRC to provide two sets of CSI feedback. 

One straight forward method for linking each CSI feedback report to a configured subset of subframe is to follow the cqi-ReportConfig structure as proposed for CA scenario. Note that CSI report configuration is performed independently for each serving cell in CA scenario. If two subframe subsets are configured by RRC for a given UE to be used for time domain ICIC, two independent CQI report configurations are required for the PCell. The following message structure (highlighted in yellow) is proposed for two independent CSI reporting configurations.
–
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


csi-MeasRestrictionList-r10 






SEQUENCE (SIZE (1..2)) OF CSI-MeasRestriction-r10
OPTIONAL,

-- Need ON

cqi-ReportConfigICIC-v10x0

CQI-ReportConfigICIC-v10x0

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

	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.

	ComPat
	The field is mandatory present if pattern is not complementary; otherwise it is not present.


–
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-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-ReportConfigICIC-v10x0 ::= 
SEQUENCE {


FFS – details are yet be agreed upon 
}
-- ASN1STOP
Proposal 1: If two subframe subsets are configured by RRC for a given UE to be used for time domain ICIC, two independent CQI report configurations for the PCell are proposed as shown above.

The CSI report configuration can implicitly be linked to subframe subsets based on order in signaling of subsets of subframes for CSI usage. The first CQI report configuration (i.e. CQI-ReportConfig-v10x0) corresponds to the first subframe subset while the second CQI report configuration (i.e. CQI-ReportConfigICIC-v10x0) corresponds to the second subframe subset. Therefore, additional parameter is not necessary to link the CSI report configuration to the corresponding subframe subset.  If benefits are identified, explicit linking is also possible without much complexity. 
Proposal 2: It is proposed for implicit linking of each CSI report configuration to a corresponding subset of subframes based on the sequence order.
3. Conclusion and Proposals
This contribution discusses RRC signaling support for CSI report configuration corresponding to a subset of subframes. The message structure provides the independent CSI report configuration. It is proposed that each CSI report configuration is linked to a subset of subfrmaes based on implicit sequence order. RAN2 is requested to discuss and agree on the following proposals.

Proposal 1: If two subframe subsets are configured by RRC for a given UE to be used for time domain ICIC, two independent CQI report configurations for the PCell are proposed as shown above.
Proposal 2: It is proposed for implicit linking of each CSI report configuration to a corresponding subset of subframes based on the sequence order.
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