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1 Introduction
A revised WID on Rel-16 MTC enhancement for LTE was approved at RAN#80[1]. One of the objectives is to use RSS for improving the DL RSRP and RSRQ measurement accuracy in eMTC:

Mobility Enhancement
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]
In RAN2#104 we sent an LS to RAN1 [2] asking whether and how some of the agreed parameters can be optimized in order to minimize the broadcast signaling overhead. The response was received in [3] which contained the following information.

	RAN1 has discussed RSS based measurements signaling and has the following reply.
· RSS periodicity can be considered as a carrier specific parameter, hence it may be omitted from neighbor cell RSS configuration signaling.
· RAN1 expects most cells to have common or similar configurations for most parameters. Parameter commonality or similarity between serving cell and neighbor cell(s) may be exploited to reduce the required number of bits.

· RAN1 will study whether and how to reduce the overhead from the two most expensive parameters, time offset and frequency location. Depending on the study, this could be done, e.g., by making one or both of them carrier specific or by reducing their resolution.




In last RAN1#97 meeting, following working assumption and agreements were made:

	Working Assumption

Restrict the RSS locations by reducing the number of possible RSS locations

Agreement

Downselect and/or combine from the following in RAN1#98 for overhead reduction of the RSS time offset & RSS frequency location:

· Method 1: Reduce the number of possible RSS time offsets and RSS frequency locations

· Method 2: The RSS time offset & RSS frequency location is a function of Cell ID, i.e. no signaling bits required

· Method 3: The restricted RSS locations are dependent upon the Cell ID

· Method 4: The RSS time offset & RSS frequency location is carrier specific

· Method 5: The RSS frequency location of neighbor cells are within a frequency block relative to the RSS frequency location of the serving cell, e.g. the frequency block can be a narrowband

Other methods are not precluded




Compared to R2-1910070, we merged R2-1910071 into this contribution in section 3.

In this contribution, we discuss the issue further from RAN2 point of view.
2 Discussion
In deep enhanced coverage, the radio strength is relatively lower than that in light enhanced coverage and therefore the benefit of using RSS for measurements would be more significant in deep enhanced coverage. However, to receive system information in this case requires a higher number of repetitions of SI messages.  
According to the RAN1 agreements, the following parameters may be signalled to the UE for each cell:

· ce-rss-periodicity-config: RSS periodicity {160, 320, 640, 1280} ms

· ce-rss-duration-config : RSS duration {8, 16, 32, 40} subframes

· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)

· ce-rss-timeOffset-config: RSS time offset in number of radio frames

· ce-rss-powerBoost-config : RSS power offset relative to LTE CRS {0, 3, 4.8, 6} dB

However, based on the latest information from RAN1 it is expected that most cells will have common or similar configurations for most parameters. In this case we should design signalling such that it is possible to provide specific parameters per cell, but also to allow use of a default “same as serving cell” or “same as carrier specific value” in case the cell specific values are absent.

Proposal 1: Signalling should allow per cell configuration for each parameter.

Proposal 2: If a cell specific value is not present for a cell then the UE should apply the carrier specific value, if provided.

Proposal 3: If neither the cell specific nor the carrier specific value is present for a cell then the UE should apply the serving cell values.
In addition to the above optimisation, we may also consider whether it is possible to provide cell specific configurations used commonly between groups of neighbour cells. For example, the signalling of a list of cell specific parameters could allow the default value to be “same as the previous entry in the list”. However, to do this on top of the possibility to have default values of carrier specific or serving cell, we may need an additional e.g. 1 bit configuration to enable this, therefore it should be considered how valuable this would be. 

Proposal 4: Consider the possibility for signaling common parameters for groups of cells.
In order to limit the negative impact to legacy UEs, we should consider whether a new separate SIB should be introduced for signalling of RSS measurement parameters. If it is expected, however, that neighbour cells usually have a common configuration e.g. the same as serving cell or carrier specific, then the size of signalling should not be excessive and a new SIB may not be necessary. 
Proposal 5: Consider whether to introduce a new SIB for signalling RSS measurement parameters.
We also provide the TP as base line. Option 1 corresponds to proposals 1-3, while Option 2 corresponds to proposals 1-3 and 5.
3 Text Proposal
3.1 Option 1: Existing SIBs
–
SystemInformationBlockType4
The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
SystemInformationBlockType4 information element
-- ASN1START

SystemInformationBlockType4 ::=

SEQUENCE {


intraFreqNeighCellList



IntraFreqNeighCellList

OPTIONAL,
-- Need OR


intraFreqBlackCellList



IntraFreqBlackCellList



OPTIONAL,
-- Need OR


csg-PhysCellIdRange




PhysCellIdRange



OPTIONAL,
-- Cond CSG


...,


lateNonCriticalExtension



OCTET STRING



OPTIONAL,


[[
intraFreqNeighHSDN-CellList-r15

IntraFreqNeighHSDN-CellList-r15
OPTIONAL
-- Need OR


]],


[[
rssConfigIntraFreq-r16
RSS-ConfigCarrier-r16
OPTIONAL

-- Need OR


]]
}

IntraFreqNeighCellList ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo

IntraFreqNeighHSDN-CellList-r15 ::= SEQUENCE (SIZE (1..maxCellIntra)) OF PhysCellIdRange

IntraFreqNeighCellInfo ::=

SEQUENCE {


physCellId







PhysCellId,


q-OffsetCell






Q-OffsetRange,


...

}

IntraFreqBlackCellList ::=

SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

-- ASN1STOP

	SystemInformationBlockType4 field descriptions

	csg-PhysCellIdRange

Set of physical cell identities reserved for CSG cells on the frequency on which this field was received. The received csg-PhysCellIdRange applies if less than 24 hours has elapsed since it was received and the UE is camped on a cell of the same primary PLMN where this field was received. The 3 hour validity restriction (section 5.2.1.3) does not apply to this field. The UE shall not apply any stored csg-PhysCellIdRange when it is in any cell selection state defined in TS 36.304 [4].

	intraFreqBlackCellList

List of blacklisted intra-frequency neighbouring cells.

	intraFreqNeighbCellList

List of intra-frequency neighbouring cells with specific cell re-selection parameters.

	intraFreqNeighHSDN-CellList

List of intra-frequency neighbouring HSDN cells as specified in TS 36.304 [4].

	q-OffsetCell

Parameter "Qoffsets,n" in TS 36.304 [4].

	rssConfigIntraFreq 

RSS-Configurations for intra frequency cells


	Conditional presence
	Explanation

	CSG
	This field is optional, need OP, for non-CSG cells, and mandatory for CSG cells.


–
SystemInformationBlockType5

The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...,


lateNonCriticalExtension



OCTET STRING
(CONTAINING SystemInformationBlockType5-v8h0-IEs)



OPTIONAL,


[[
interFreqCarrierFreqList-v1250
InterFreqCarrierFreqList-v1250

OPTIONAL,
-- Need OR



interFreqCarrierFreqListExt-r12
InterFreqCarrierFreqListExt-r12
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqListExt-v1280
InterFreqCarrierFreqListExt-v1280
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqList-v1310

InterFreqCarrierFreqList-v1310

OPTIONAL,
-- Need OR



interFreqCarrierFreqListExt-v1310
InterFreqCarrierFreqListExt-v1310
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqList-v1350

InterFreqCarrierFreqList-v1350
OPTIONAL,
-- Need OR


interFreqCarrierFreqListExt-v1350
InterFreqCarrierFreqListExt-v1350
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqListExt-v1360
InterFreqCarrierFreqListExt-v1360
OPTIONAL
-- Need OR


]],


[[
scptm-FreqOffset-r14



INTEGER (1..8)




OPTIONAL
-- Need OP


]],


[[
interFreqCarrierFreqList-v1530

InterFreqCarrierFreqList-v1530

OPTIONAL,
-- Need OR



interFreqCarrierFreqListExt-v1530
InterFreqCarrierFreqListExt-v1530
OPTIONAL,
-- Need OR



measIdleConfigSIB-r15



MeasIdleConfigSIB-r15


OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqList-v16xy

InterFreqCarrierFreqList-v16xy
OPTIONAL,
-- Need OR



interFreqCarrierFreqListExt-v16xy
InterFreqCarrierFreqListExt-v16xy
OPTIONAL
-- Need OR


]],

}

-- Late non critical extensions

SystemInformationBlockType5-v8h0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v8h0 SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v8h0



OPTIONAL,
-- Need OP


nonCriticalExtension


SystemInformationBlockType5-v9e0-IEs






OPTIONAL

}

SystemInformationBlockType5-v9e0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v9e0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v9e0



OPTIONAL,
-- Need OR


nonCriticalExtension


SystemInformationBlockType5-v10j0-IEs
OPTIONAL

}

SystemInformationBlockType5-v10j0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v10j0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v10j0



OPTIONAL,
-- Need OR


nonCriticalExtension


SystemInformationBlockType5-v10l0-IEs

OPTIONAL

}

SystemInformationBlockType5-v10l0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v10l0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v10l0



OPTIONAL,
-- Need OR


nonCriticalExtension


SystemInformationBlockType5-v13a0-IEs


OPTIONAL

}

SystemInformationBlockType5-v13a0-IEs ::=
SEQUENCE {


-- Late non critical extensions from REL-10 upto REL-12


lateNonCriticalExtension

OCTET STRING




OPTIONAL,
-- Need OR


interFreqCarrierFreqList-v13a0
InterFreqCarrierFreqList-v13a0
OPTIONAL,
-- Need OR


-- Late non critical extensions from REL-13


nonCriticalExtension


SEQUENCE {}





OPTIONAL

}

InterFreqCarrierFreqList ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqList-v1250 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1250

InterFreqCarrierFreqList-v1310 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1310

InterFreqCarrierFreqList-v1350 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1350

InterFreqCarrierFreqList-v13a0 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1360

InterFreqCarrierFreqList-v1530 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1530

InterFreqCarrierFreqList-v16xy ::=
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v16xy
InterFreqCarrierFreqListExt-r12 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-r12

InterFreqCarrierFreqListExt-v1280 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v10j0

InterFreqCarrierFreqListExt-v1310 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1310

InterFreqCarrierFreqListExt-v1350 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1350

InterFreqCarrierFreqListExt-v1360 ::=
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1360

InterFreqCarrierFreqListExt-v1530 ::=
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1530

InterFreqCarrierFreqListExt-v16xy ::=
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v16xy

InterFreqCarrierFreqInfo ::=
SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


q-RxLevMin






Q-RxLevMin,


p-Max







P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA




T-Reselection,


t-ReselectionEUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


cellReselectionPriority



CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig





NeighCellConfig,


q-OffsetFreq





Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList



InterFreqNeighCellList


OPTIONAL,

-- Need OR


interFreqBlackCellList



InterFreqBlackCellList


OPTIONAL,

-- Need OR


...,


[[
q-QualMin-r9




Q-QualMin-r9




OPTIONAL,

-- Need OP



threshX-Q-r9




SEQUENCE {




threshX-HighQ-r9



ReselectionThresholdQ-r9,




threshX-LowQ-r9




ReselectionThresholdQ-r9



}















OPTIONAL

-- Cond RSRQ


]],


[[
q-QualMinWB-r11




Q-QualMin-r9




OPTIONAL
-- Cond WB-RSRQ


]]

}

InterFreqCarrierFreqInfo-v8h0 ::=

SEQUENCE {


multiBandInfoList




MultiBandInfoList



OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v9e0 ::=
SEQUENCE {


dl-CarrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0
OPTIONAL,
-- Cond dl-FreqMax


multiBandInfoList-v9e0



MultiBandInfoList-v9e0
OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v10j0 ::=
SEQUENCE {


freqBandInfo-r10




NS-PmaxList-r10



OPTIONAL,
-- Need OR


multiBandInfoList-v10j0



MultiBandInfoList-v10j0

OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v10l0 ::=
SEQUENCE {


freqBandInfo-v10l0




NS-PmaxList-v10l0


OPTIONAL,
-- Need OR


multiBandInfoList-v10l0



MultiBandInfoList-v10l0

OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v1250 ::=

SEQUENCE {


reducedMeasPerformance-r12

ENUMERATED {true}

OPTIONAL,

-- Need OP


q-QualMinRSRQ-OnAllSymbols-r12
Q-QualMin-r9




OPTIONAL
-- Cond RSRQ2

}

InterFreqCarrierFreqInfo-r12 ::=

SEQUENCE {


dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9,


q-RxLevMin-r12





Q-RxLevMin,


p-Max-r12






P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA-r12



T-Reselection,


t-ReselectionEUTRA-SF-r12


SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High-r12




ReselectionThreshold,


threshX-Low-r12





ReselectionThreshold,


allowedMeasBandwidth-r12


AllowedMeasBandwidth,


presenceAntennaPort1-r12


PresenceAntennaPort1,


cellReselectionPriority-r12


CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig-r12




NeighCellConfig,


q-OffsetFreq-r12




Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList-r12


InterFreqNeighCellList


OPTIONAL,

-- Need OR


interFreqBlackCellList-r12


InterFreqBlackCellList


OPTIONAL,

-- Need OR


q-QualMin-r12





Q-QualMin-r9




OPTIONAL,

-- Need OP


threshX-Q-r12





SEQUENCE {



threshX-HighQ-r12




ReselectionThresholdQ-r9,



threshX-LowQ-r12




ReselectionThresholdQ-r9


}
















OPTIONAL,
-- Cond RSRQ


q-QualMinWB-r12





Q-QualMin-r9




OPTIONAL,
-- Cond WB-RSRQ


multiBandInfoList-r12



MultiBandInfoList-r11


OPTIONAL,
-- Need OR


reducedMeasPerformance-r12


ENUMERATED {true}



OPTIONAL,
-- Need OP


q-QualMinRSRQ-OnAllSymbols-r12

Q-QualMin-r9




OPTIONAL,
-- Cond RSRQ2

...

}

InterFreqCarrierFreqInfo-v1310
::=
SEQUENCE {


cellReselectionSubPriority-r13

CellReselectionSubPriority-r13

OPTIONAL,

-- Need OP


redistributionInterFreqInfo-r13

RedistributionInterFreqInfo-r13

OPTIONAL, --Need OP


cellSelectionInfoCE-r13



CellSelectionInfoCE-r13


OPTIONAL,
-- Need OP


t-ReselectionEUTRA-CE-r13


T-ReselectionEUTRA-CE-r13

OPTIONAL
-- Need OP
}

InterFreqCarrierFreqInfo-v1350
::= SEQUENCE {


cellSelectionInfoCE1-r13


CellSelectionInfoCE1-r13


OPTIONAL
-- Need OP

}

InterFreqCarrierFreqInfo-v1360
::= SEQUENCE {


cellSelectionInfoCE1-v1360

CellSelectionInfoCE1-v1360
OPTIONAL
-- Cond QrxlevminCE1

}

InterFreqCarrierFreqInfo-v1530
::= SEQUENCE {


hsdn-Indication-r15




BOOLEAN,


interFreqNeighHSDN-CellList-r15

InterFreqNeighHSDN-CellList-r15

OPTIONAL,
-- Need OR


cellSelectionInfoCE-v1530


CellSelectionInfoCE-v1530


OPTIONAL
-- Need OP

}

InterFreqCarrierFreqInfo-v16xy
::= SEQUENCE {


rss-ConfigCarrier-r16


RSS-ConfigCarrier-r16


OPTIONAL 
-- Need OP

}
InterFreqNeighCellList ::=


SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighHSDN-CellList-r15 ::= SEQUENCE (SIZE (1..maxCellInter)) OF PhysCellIdRange

InterFreqNeighCellInfo ::=


SEQUENCE {


physCellId






PhysCellId,


q-OffsetCell





Q-OffsetRange

}

InterFreqBlackCellList ::=


SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

RedistributionInterFreqInfo-r13 ::=

SEQUENCE {


redistributionFactorFreq-r13


RedistributionFactor-r13
OPTIONAL,
--Need OP


redistributionNeighCellList-r13


RedistributionNeighCellList-r13

OPTIONAL
--Need OP

}

RedistributionNeighCellList-r13 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF RedistributionNeighCell-r13

RedistributionNeighCell-r13 ::=

SEQUENCE {


physCellId-r13








PhysCellId,


redistributionFactorCell-r13




RedistributionFactor-r13

}

RedistributionFactor-r13 ::=
INTEGER(1..10)

-- ASN1STOP

	SystemInformationBlockType5 field descriptions

	cellSelectionInfoCE

Parameters included in coverage enhancement S criteria for BL UEs and UEs in CE, applicable for inter-frequency neighbour cells. If absent, coverage enhancement S criteria is not applicable.

	cellSelectionInfoCE1

Parameters included in coverage enhancement S criteria for BL UEs and UEs in CE supporting CE Mode B. E-UTRAN includes this IE only in an entry of InterFreqCarrierFreqList-v1350 or InterFreqCarrierFreqListExt-v1350 if cellSelectionInfoCE is present in the corresponding entry of InterFreqCarrierFreqList-v1310 or InterFreqCarrierFreqListExt-v1310 is present.

	freqBandInfo

A list of additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42], table 6.2.4-1, for UEs neither in CE nor BL UEs and TS 36.101 [42], table 6.2.4E-1, for UEs in CE or BL UEs, for the frequency band represented by dl-CarrierFreq for which cell reselection parameters are common. If E-UTRAN includes freqBandInfo-v10l0 it includes the same number of entries, and listed in the same order, as in freqBandInfo-r10.

	hsdn-Indication

Indicates whether there are deployed HSDN cells or not on the the DL carrier frequency indicated by dl-CarrierFreq-r12. 

	interFreqBlackCellList

List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList

List of neighbouring inter-frequencies. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the E-ARFCN used to indicate this. If E-UTRAN includes interFreqCarrierFreqList-v8h0, interFreqCarrierFreqList-v9e0, InterFreqCarrierFreqList-v1250, InterFreqCarrierFreqList-v1310, InterFreqCarrierFreqList-v1350, InterFreqCarrierFreqList-v13a0 and/or InterFreqCarrierFreqList-v1530, it includes the same number of entries, and listed in the same order, as in interFreqCarrierFreqList (i.e. without suffix). See Annex D for more descriptions.

	interFreqCarrierFreqListExt

List of additional neighbouring inter-frequencies, i.e. extending the size of the inter-frequency carrier list using the general principles specified in 5.1.2. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the E-ARFCN used to indicate this. EUTRAN may include interFreqCarrierFreqListExt even if interFreqCarrierFreqList (i.e without suffix) does not include maxFreq entries. If E-UTRAN includes InterFreqCarrierFreqListExt-v1310, InterFreqCarrierFreqListExt-v1350, InterFreqCarrierFreqListExt-v1360 and/or InterFreqCarrierFreqListExt-v1530, it includes the same number of entries, and listed in the same order, as in interFreqCarrierFreqListExt-r12.

	interFreqNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	interFreqNeighHSDN-CellList

List of inter-frequency neighbouring HSDN cells as specified in TS 36.304 [4].

	multiBandInfoList

Indicates the list of frequency bands in addition to the band represented by dl-CarrierFreq for which cell reselection parameters are common. E-UTRAN indicates at most maxMultiBands frequency bands (i.e. the total number of entries across both multiBandInfoList and multiBandInfoList-v9e0 is below this limit).

	multiBandInfoList-v10j0

A list of additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42], table 6.2.4-1, for UEs neither in CE nor BL UEs and TS 36.101 [42], table 6.2.4E-1, for UEs in CE or BL UEs, for the frequency bands in multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9e0. If E-UTRAN includes multiBandInfoList-v10j0, it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). If E-UTRAN includes multiBandInfoList-v10l0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList-v10j0.

	p-Max

Value applicable for the neighbouring E-UTRA cells on this carrier frequency. If absent the UE applies the maximum power according to its capability as specified in TS 36.101 [42], clause 6.2.2.

	q-OffsetCell

Parameter "Qoffsets,n" in TS 36.304 [4].

	q-OffsetFreq

Parameter "Qoffsetfrequency" in TS 36.304 [4].

	q-QualMin

Parameter "Qqualmin" in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin. NOTE 1.

	q-QualMinRSRQ-OnAllSymbols

If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

	q-QualMinWB

If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16]. NOTE 1.

	redistributionFactorFreq

Parameter redistributionFactorFreq in TS 36.304 [4].

	redistributionFactorCell

Parameter redistributionFactorCell in TS 36.304 [4].

	reducedMeasPerformance

Value TRUE indicates that the neighbouring inter-frequency is configured for reduced measurement performance, see TS 36.133 [16]. If the field is not included, the neighbouring inter-frequency is configured for normal measurement performance, see TS 36.133 [16]. 

	rssConfigCarrier

RSS-Configurations for inter frequency cells

	scptm-FreqOffset
Parameter QoffsetSCPTM in TS 36.304 [4]. Actual value QoffsetSCPTM = field value * 2 [dB]. If the field is not present, the UE uses infinite dBs for the SC-PTM frequency offset with cell ranking as specified in TS 36.304 [4].

	threshX-High

Parameter "ThreshX, HighP" in TS 36.304 [4].

	threshX-HighQ

Parameter "ThreshX, HighQ" in TS 36.304 [4].

	threshX-Low

Parameter "ThreshX, LowP" in TS 36.304 [4].

	threshX-LowQ

Parameter "ThreshX, LowQ" in TS 36.304 [4].

	t-ReselectionEUTRA

Parameter "TreselectionEUTRA" in TS 36.304 [4].

	t-ReselectionEUTRA-SF

Parameter "Speed dependent ScalingFactor for TreselectionEUTRA" in TS 36.304 [4]. If the field is not present, the UE behaviour is specified in TS 36.304 [4].


NOTE 1:
The value the UE applies for parameter "Qqualmin" in TS 36.304 [4] depends on the q-QualMin fields signalled by E-UTRAN and supported by the UE. In case multiple candidate options are available, the UE shall select the highest priority candidate option according to the priority order indicated by the following table (top row is highest priority).

	q-QualMinRSRQ-OnAllSymbols
	q-QualMinWB
	Value of parameter "Qqualmin" in TS 36.304 [4]

	Included
	Included
	q-QualMinRSRQ-OnAllSymbols – (q-QualMin – q-QualMinWB)

	Included
	Not included
	q-QualMinRSRQ-OnAllSymbols

	Not included
	Included
	q-QualMinWB

	Not included
	Not included
	q-QualMin


	Conditional presence
	Explanation

	dl-FreqMax
	The field is mandatory present if, for the corresponding entry in InterFreqCarrierFreqList (i.e. without suffix), dl-CarrierFreq (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	QrxlevminCE1
	The field is optionally present, Need OR, if q-RxLevMinCE1-r13 is set below -140 dBm. Otherwise the field is not present.

	RSRQ
	The field is mandatory present if threshServingLowQ is present in systemInformationBlockType3; otherwise it is not present.

	RSRQ2
	The field is mandatory present for all EUTRA carriers listed in SIB5 if q-QualMinRSRQ-OnAllSymbols is present in SIB3; otherwise it is not present and the UE shall delete any existing value for this field.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present.


6.3.4
Mobility control information elements

----------- unmodified definitions skipped ------------
–
ReselectionThresholdQ
The IE ReselectionThresholdQ is used to indicate a quality level threshold for cell reselection. Actual value of threshold = field value [dB].

ReselectionThresholdQ information element

-- ASN1START

ReselectionThresholdQ-r9 ::=


INTEGER (0..31)
-- ASN1STOP

–
RSS-ConfigCarrier
The IE RSS-ConfigCarrier contains RSS-Configurations for a carrier.

RSS-ConfigCellList information element

-- ASN1START

RSS-ConfigCarrier-r16::=
SEQUENCE

{


rss-ConfigPerCarrier-r16


RSS-Config-r15


OPTIONAL, 
-- Need OP


rss-ConfigPerCell-r16


RSS-ConfigCellList-r16 
OPTIONAL 
-- Need OP

}

RSS-ConfigCellList-r16 ::=

SEQUENCE (SIZE (1..maxCell-RSS)) OF RSS-ConfigCell-r16

RSS-ConfigCell-r16 ::=

SEQUENCE {


physCellId-r16



PhysCellId,


rss-ConfigCell-r16


RSS-Config-r15


...

}

-- ASN1STOP

	RSS-ConfigCellList field descriptions

	rss-ConfigPerCarrier 
Carrier specific RSS configuration. If not present, the UE considers the configuration provided by ce-RSS-Config-r15 in SystemInformationBlockType2 to be the carrier specific configuration for this carrier.

	rss-ConfigPerCell 

Cell specific RSS configuration list. If the physCellId for a cell is not listed then the UE applies the carrier specific configuration for that cell. If not present, the carrier specific configuration applies for all cells on this carrier.

	physCellId 

Physical Cell ID of the cell for which this configuration applies.

	rss-ConfigCell

Cell Specific RSS Configuration. 


–
SCellIndex

The IE SCellIndex concerns a short identity, used to identify an SCell.

SCellIndex information element

-- ASN1START

SCellIndex-r10 ::=





INTEGER (1..7)

SCellIndex-r13 ::=





INTEGER (1..31)

-- ASN1STOP

3.2 Option 2: New SIB

–
SystemInformationBlockTypeX
The IE SystemInformationBlockTypeX contains the RSS configuration for neighboring carriers and cells.
SystemInformationBlockTypeX information element
-- ASN1START

SystemInformationBlockTypeX ::=

SEQUENCE {


rss-ConfigCarrierList-r16



RSS-ConfigCarrierList-r16
OPTIONAL 
-- Need OR

...,


lateNonCriticalExtension



OCTET STRING



OPTIONAL,

}

RSS-ConfigCarrierList-r16 ::=

SEQUENCE (SIZE (1..maxFreq)) OF RSS-ConfigCarrier-r16

RSS-ConfigCarrier-r16::=
SEQUENCE

{


dl-CarrierFreq-r16



ARFCN-ValueEUTRA 

OPTIONAL, 
-- Need OP

rss-ConfigPerCarrier-r16


RSS-Config-r15


OPTIONAL, 
-- Need OP


rss-ConfigPerCell-r16


RSS-ConfigCellList-r16 
OPTIONAL 
-- Need OP

}

RSS-ConfigCellList-r16 ::=

SEQUENCE (SIZE (1..maxCell-RSS)) OF RSS-ConfigCell-r16
RSS-ConfigCell-r16 ::=

SEQUENCE {


physCellId-r16



PhysCellId,


rss-ConfigCell-r16


RSS-Config-r15


...

}

-- ASN1STOP

	SystemInformationBlockTypeX field descriptions

	rss-ConfigCarrierList 

List of RSS-Configurations per carrier. 

	dl-CarrierFreq 

DL carrier frequency. If not present this list entry represents the serving carrier.

	rss-ConfigPerCarrier 
Carrier specific RSS configuration. If not present, the UE considers the configuration provided by ce-RSS-Config-r15 in SystemInformationBlockType2 to be the carrier specific configuration for this carrier.

	rss-ConfigPerCell 

Cell specific RSS configuration list. If the physCellId for a cell is not listed then the UE applies the carrier specific configuration for that cell. If not present, the carrier specific configuration applies for all cells on this carrier.

	physCellId 

Physical Cell ID of the cell for which this configuration applies.

	rss-ConfigCell

Cell Specific RSS Configuration. 


4 Conclusion 
In this paper, we discussed RAN2 impact from RAN1 agreements on RSS measurements and made following proposals:
Proposal 1: Signalling should allow per cell configuration for each parameter.

Proposal 2: If a cell specific value is not present for a cell then the UE should apply the carrier specific value, if provided.

Proposal 3: If neither the cell specific nor the carrier specific value is present for a cell then the UE should apply the serving cell values.
Proposal 4: Consider the possibility for signaling common parameters for groups of cells.

Proposal 5: Consider whether to introduce a new SIB for signalling RSS measurement parameters.
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