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1
Introduction
RAN4 has sent LS R2-156031 to RAN2, requesting to provide signalling for CRS IC purposes in homogeneous deployments. In particular, they ask to allow the signalling for SCells and, if possible, reuse the existing CRS IC signalling for feICIC. In this contribution, we discuss how to take the RAN4 request into account.

2
Signalling for CRS IC
2.1
Existing Rel-11 feICIC CRS IC assistance information
The existing CRS IC signalling, defined for feICIC purposes, is provided to UE within the IE neighCellsCRS-Info-r11 included inside the IE RadioResourceConfigDedicated. The structure of the IE is as follows:

NeighCellsCRS-Info-r11 ::=

CHOICE {


release






NULL,


setup






CRS-AssistanceInfoList-r11

}

CRS-AssistanceInfoList-r11 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11

CRS-AssistanceInfo-r11 ::= SEQUENCE {


physCellId-r11





PhysCellId,


antennaPortsCount-r11



ENUMERATED {an1, an2, an4, spare1},


mbsfn-SubframeConfigList-r11

MBSFN-SubframeConfigList,


...

}
A similar format was also introduced for NAICS purposes via the IE NAICS-AssistanceInfo-r12 during Rel-12. At that time, it was also first considered whether the feICIC IE could be reused, but in the end new IE was introduced since additional fields were required. Further, as was noted already during RAN2#81bis in contribution R2-131419, the MBSFN subframe information was inadvertently left mandatory in the feICIC CRS assistance information signalling. Therefore, the Rel-11 assistance information tends to be larger than it should be.
Observation 1: The Rel-11 CRS assistance information may not be the best way to signal Rel-13 assistance information.

2.2
Rel-13 signalling for SCell CRS IC assistance information 

Instead of reusing the existing signalling, it would be straightforward to correct the Rel-11 inaccuracy for MBSFN subframe configuration and introduce a new IE for the CRS IC assistance information for SCells.

Proposal 1: Introduce a new IE for CRS IC signalling of SCells with optional MBSFN subframe allocation.

A proposal for this is shown below:

NeighCellsCRS-Info-r13 ::=

CHOICE {


release






NULL,


setup






CRS-AssistanceInfoList-r11

}

CRS-AssistanceInfoList-r13 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r13
CRS-AssistanceInfo-r13 ::= SEQUENCE {


physCellId-r13





PhysCellId,


antennaPortsCount-r13



ENUMERATED {an1, an2, an4, spare1},


mbsfn-SubframeConfigList-r13

MBSFN-SubframeConfigList
OPTIONAL,


...

}
Concerning how to add the information to SCell, the simplest option seems to be to add new fields to SCellToAddMod-r10 and PSCellToAddMod-r12, as show below (excerpted from RRCConnectionReconfiguration):

PSCellToAddMod-r12 ::=



SEQUENCE {


sCellIndex-r12





SCellIndex-r10,


cellIdentification-r12



SEQUENCE {



physCellId-r12





PhysCellId,



dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9


}
















OPTIONAL,
-- Cond SCellAdd

radioResourceConfigCommonPSCell-r12

RadioResourceConfigCommonPSCell-r12
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedPSCell-r12
RadioResourceConfigDedicatedPSCell-r12
OPTIONAL,
-- Cond SCellAdd2


...,


[[
antennaInfoDedicatedPSCell-v10i0

AntennaInfoDedicated-v10i0
OPTIONAL
-- Need ON

]],


[[
neighCellsCRS-Info-r13


NeighCellsCRS-Info-r13



OPTIONAL
-- Need ON


]]
}

PowerCoordinationInfo-r12 ::= SEQUENCE {


p-MeNB-r12






INTEGER (1..16),


p-SeNB-r12






INTEGER (1..16),


powerControlMode-r12



INTEGER (1..2)
}

SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...,


[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max


]],


[[
antennaInfoDedicatedSCell-v10i0

AntennaInfoDedicated-v10i0
OPTIONAL
-- Need ON

]],


[[
neighCellsCRS-Info-r13


NeighCellsCRS-Info-r13



OPTIONAL
-- Need ON


]]
}

Proposal 2: Add RAN4-requested CRS IC assistance information to SCellToAddMod-r10 and PSCellToAddMod-r12 as shown in this contribution.

Further, even for the PCell, the current signalling is tailored for feICIC use, as its field description indicates:

	neighCellsCRS-Info

This field contains assistance information, concerning the primary frequency, used by the UE to mitigate interference from CRS while performing RRM/RLM/CSI measurement or data demodulation. When the received CRS assistance information is for a cell with CRS colliding with that of the CRS of the cell to measure, the UE may use the CRS assistance information to mitigate CRS interference (as specified in TS 36.101 [42]) on the subframes indicated by measSubframePatternPCell, measSubframePatternConfigNeigh, csi-MeasSubframeSet1 if configured, and the CSI subframe set 1 if csi-MeasSubframeSets-r12 is configured. Furthermore, the UE may use CRS assistance information to mitigate CRS interference from the cells in the IE for the demodulation purpose as specified in TS 36.101 [42]. EUTRAN does not configure neighCellsCRS-Info-r11 if eimta-MainConfigPCell-r12 is configured.


However, as can be seen from the highlighted parts, the field description does not explicitly prevent using the CRS assistance information even when ABS are not there.

Observation 2: The existing CRS IC assistance information for PCell can be reused for Rel-13 CRS IC as well. 

However, since a completely new IE could be defined for SCell, the same IE could be also used for PCell. This would allow a simplified field description to be used for both cases, and avoid touching legacy behaviour of feICIC.
Proposal 3: RAN2 to discuss whether new IE should be defined for PCell configuration from Rel-13 onwards, or whether modifications to Rel-11 field description are needed.

3
Conclusions 

We have discussed the CRS IC assistance information signalling requested by RAN4 and observed the following:

Observation 1: The Rel-11 CRS assistance information may not be the best way to signal Rel-13 assistance information.

Observation 2: The existing CRS IC assistance information for PCell can be reused for Rel-13 CRS IC as well. 

Based on these, we have proposed the following:

Proposal 1: Introduce a new IE for CRS IC signallilng of SCells with optional MBSFN subframe allocation.

Proposal 2: Add RAN4-requested CRS IC assistance information to SCellToAddMod-r10 and PSCellToAddMod-r12 as shown in this contribution.

Proposal 3: RAN2 to discuss whether new IE should be defined for PCell configuration from Rel-13 onwards, or whether modifications to Rel-11 field description are needed.

