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1 Introduction
In past meeting RAN4#58 and RAN4#58AH,  some simulation results of RSRP measurement accuracy were presented. And CR[6] related to RSRP and RSRQ measurement accuracy of TDM eICIC was approved in the last meeting RAN4#59. 
In the measurement accuracy, it seems to be remained further discussion point in perspective of implementation and in perspective of RRC specification[7] related to TDM eICIC. In this contribution, we presents some observations and two proposals through the different perspective. 

2 Discussion
2.1  perspective of implementation
In the simulation assumptions of TDM eICIC, 4 CRS symbols in one subframe for measurement accuracy of RSRP were considered and some companies considered sampling time as 5 times per 200ms. In this case, total number of used CRS symbols in 200ms is 20 symbols in Time Domain. It was assumed in background that transmission type is a normal subframe(not MBSFN subframe). If UE does not know which type of subframe is transmitted among Normal and MBSFN, UE is limited to use only 1st CRS symbol among all 4 CRS symbols in one subframe for RSRP measurement in order to support both of Normal and MBSFN. In this case, total number of used CRS symbols is decreased from 20 symbols to 5 symbols in 200ms with same sampling time. The decreased sample number can give impact on the measurement accuracy.
· Observation 1: The simulation assumptions of TDM eICIC for RRM measurement was assumed in background that transmission type is a normal subframe and is not MBSFN subframe.

2.2  perspective of RRC specification
In RRC specification related to TDM eICIC, measSubframePattern-Serv is added in RadioResourceConfigDedicated field descriptions for serving cell measurement and measSubframeCellList and measSubframePattern-Neigh are added in MeasObjectEUTRA field descriptions for neighbor cell measurement as follows in TS36.331.v10.1.0.
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


]],


[[
measSubframePattern-Serv-r10
CHOICE {




release






NULL,




setup






MeasSubframePattern-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

	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.

	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".

	measSubframePattern-Serv
Time domain resource restriction pattern for the serving cell measurements (RSRP, RSRQ and the radio link monitoring).

	physicalConfigDedicated

The default dedicated physical configuration is specified in 9.2.4.

	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.

	sps-Config

The default SPS configuration is specified in 9.2.3.

	srb-Identity

Value 1 is applicable for SRB1 only.

Value 2 is applicable for SRB2 only.


The simulation results of RSRP measurement accuracy for TDM eICIC which were presented in the past meetings are corresponding to measSubframePattern-Serv which is time domain resource restriction pattern for the serving cell measurements (RSRP, RSRQ and the radio link monitoring). 

· Observation 2: The simulation results of RSRP measurement accuracy for TDM eICIC are corresponding to measSubframePattern-Serv. 

MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA cells.

MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


neighCellConfig





NeighCellConfig,


offsetFreq






Q-OffsetRange



DEFAULT dB0,


-- Cell list


cellsToRemoveList




CellIndexList



OPTIONAL,

-- Need ON


cellsToAddModList




CellsToAddModList


OPTIONAL,

-- Need ON


-- Black list


blackCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


blackCellsToAddModList



BlackCellsToAddModList

OPTIONAL,

-- Need ON


cellForWhichToReportCGI



PhysCellId




OPTIONAL, 

-- Need ON


...,


[[measCycleSCell-v10x0



MeasCycleSCell-v10x0

DEFAULT sf320,



measSubframePatternConfig-Neigh-r10

CHOICE {




release








NULL,




setup








SEQUENCE {





measSubframePattern-Neigh-r10


MeasSubframePattern-r10,





measSubframeCellList-r10



MeasSubframeCellList-r10
OPTIONAL
-- Need OP



}



}

OPTIONAL






-- Need ON


]]

}

CellsToAddModList ::=



SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod

CellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellId,


cellIndividualOffset



Q-OffsetRange

}

BlackCellsToAddModList ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF BlackCellsToAddMod

BlackCellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellIdRange





PhysCellIdRange

}

MeasCycleSCell-v10x0 ::=



ENUMERATED {sf160, sf256, sf320, sf512,














sf640, sf1024, sf1280, spare1}

MeasSubframeCellList-r10 ::=
SEQUENCE (SIZE(1..maxCellMeas)) OF PhysCellIdRange
-- ASN1STOP

	MeasObjectEUTRA field descriptions

	blackCellsToAddMoList

List of cells to add/ modify in the black list of cells.

	blackCellsToRemoveList

List of cells to remove from the black list of cells.

	carrierFreq

Identifies E‑UTRA carrier frequency for which this configuration is valid.

	cellIndex

Entry index in the cell list. An entry may concern a range of cells, in which case this value applies to the entire range.

	cellIndividualOffset

Cell individual offset applicable to a specific cell. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	cellsToAddModList

List of cells to add/ modify in the cell list.

	cellsToRemoveList

List of cells to remove from the cell list.

	measCycleSCell

Parameter [TBD]: See TS 36.133 [16]. The parameter is used only when an SCell is configured on the frequency indicated by the measObject and is in deactivated state, but the field may also be signalled when an SCell is not configured.

	measSubframeCellList

List of cells for which measSubframePattern-Neigh is applied. If not included the UE applies time domain 
measurement resource restriction for all neighbour cells. 

	measSubframePattern-Neigh
Time domain resource restriction pattern applicable to neighbour cell RSRP and RSRQ measurements on the carrier frequency indicated by carrierFreq, It is applicable only for intra-frequency measurement (FFS for inter-frequency measurement).

	offsetFreq

Offset value applicable to the carrier frequency. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	physCellId

Physical cell identity of a cell in the cell list.

	physCellIdRange

Physical cell identity or a range of physical cell identities of cells in the black list.


In past meeting RAN4#58 and RAN4#58AH, we did not perform the RSRP and RSRQ measurement accuracy of neighbouring cell. In Rel-8/9, it did not have to perform the measurement accuracy for neighbouring cell, because there was no any restriction subframe pattern in Rel-8/9. Under without restriction subframe pattern, UE has same opportunity to measure RSRP for serving cell and for neighbouring cell. However, in Rel-10, each restriction subframe pattern exists independently for serving cell and neighbouring cell. Therefore, the opportunity to measure can be different and it can cause different measurement accuracy of RSRP and RSRQ. 
It is needed to discuss which an additional measurement accuracy for the neighbouring cell in TDM eICIC is necessary or not. If the additional measurement accuracy is added by group, two different scenarios can be considered depending on existing list of cells in measSubframeCellList. 
First scenario is that list of cells is included in measSubframeCellList and UE performs a measurement accuracy on the listed cell in restricted subframe pattern. In the case, it is desirable that the type of subframe transmitted from neighbouring cells in measSubframeCellList is assumed to be a normal subframe or MBSFN subframe for consistency with past simulation assumptions related to TDM eICIC. 
Second scenario is that list of cells is not included in measSubframeCellList and the UE applies time domain measurement resource restriction for all neighbour cells. In this case, it is difficult to assume a normal subframe for neighbouring cells. Because, neighbouring cell can be pico cell or macro cell. Pico cell was assumed to be normal subframe, however macro cell could be normal or MBSFN subframe. It limits to use 1st CRS symbol so that total sampling number for measurement accuracy is decreased and measurement accuracy can be degraded. Additionally, it can cause a mismatch of RSSI of neighbouring cell which serves with MBSFN subframe. Because, according to new definition of RSSI for TDM eICIC, a measured RSSI should be averaged with all 14 symbols even though there is just 1st CRS symbol in MBSFN subframe. For easily solving these unexpected problems, second scenario should be excluded. In a word, network always includes list of cells in measSubframeCellList in case of being applied measSubframePattern-Neigh. 
· Observation 3: In Rel-10, opportunity of sampling for RSRP and RSRQ measurement accuracy of neighbouring cell is different from Rel-8/9.
· Observation 4: In case that list of cells is included in measSubframeCellList, it is desirable that the type of subframe transmitted from neighbouring cells in measSubframeCellList is assumed to be a normal subframe for consistency with past simulation assumptions related to TDM eICIC.
· Observation 5: In case that list of cells is not included in measSubframeCellList, sampling number for measurement accuracy of RSRP and RSRQ can be decreased and a mismatch of RSSI can happen.
3 Conclusion

In this contribution, we discussed   the measurement accuracy of RSRP and RSRQ for TDM eICIC in both perspectives such as implementation and RRC specification. We presented some observations as below.

· Observation 1: The simulation assumptions of TDM eICIC for RRM measurement was assumed in background that transmission type is a normal subframe and is not MBSFN subframe.

· Observation 2: The simulation results of RSRP measurement accuracy for TDM eICIC are corresponding to measSubframePattern-Serv. 

· Observation 3: In Rel-10, opportunity of sampling for RSRP and RSRQ measurement accuracy of neighbouring cell is different from Rel-8/9.
· Observation 4: In case that list of cells is included in measSubframeCellList, it is desirable that the type of subframe transmitted from neighbouring cells in measSubframeCellList is assumed to be a normal subframe for consistency with past simulation assumptions related to TDM eICIC.
· Observation 5: In case that list of cells is not included in measSubframeCellList, sampling number for measurement accuracy of RSRP and RSRQ can be decreased and a mismatch of RSSI can happen.
From these observations, we propose to clarify as follows

· Proposal 1: It should be assumed that subframe type is normal for measurement accuracy of RSRP and RSRQ for TDM eICIC.

· Proposal 2 : Network should  include list of cells in measSubframeCellList for measurement accuracy of RSRP and RSRQ for TDM eICIC.
If the second proposal is agreed in group, it is necessary to send LS to RAN2 and it will be prepared in next meeting. 
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