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1. Introduction

The intention with this contribution is to clarify the need for and the use of parameter SameRefSignalsInNeighbor.
2. Discussion
At the moment, RRC specification includes the parameter SameRefSignalsInNeighbor in SIB3 for the use in IDLE mode.

Although this parameter originally comes from RAN1 (that has done some cleanup and merge of the parameters, see contribution R1-080900 where neighborCellConfiguration is added and the previously introduced parameter "same reference signals as in neighbor cell" is removed from TDD specific group of parameters) and, it was indicated that this information may be merged into neighborCellConfiguration, RAN2 has not removed parameter (since it was open whether this information is beneficial for measurement purpose which mainly requires RAN4 input).
	sameRefSignalsInNeighbour

Valid only in TDD operation [RAN1 spec; FFS].

If TRUE: the UE may assume that the same reference signals are available in neighbor cells as in serving cell.

	neighbourCellConfiguration

Provides information related to MBSFN and TDD UL:DL configuration of neighbour cells

00: Not all neighbour cells have the same MBSFN subframe allocation as serving cell

10: All neighbour cells have same MBSFN subframe allocation as the serving cell

01: No MBSFN subframes are present in all neighbour cells

11: Different UL/DL allocation in neighbouring cells for TDD compared to the serving cell


Unfortunately, connected mode measurement configuration has never been correctly updated; MBSFN neighbor cell configuration is still included within the IE:

mbsfn-NeighbourCellConfig


SEQUENCE {}





OPTIONAL, -- 2-bit field FFS
Where the parameter is described as:

mbsfn-NeighbourCellConfig

Parameter: Neighbor-cell configuration [RAN1 spec; cf. RAN2-59: R2-073598; FFS]

The connected mode measurement configuration clearly needs to be updated with correct parameter neighborCellConfiguration. The remaining questions are

· Whether sameRefSignalsInNeighbor is to be kept for IDLE mode

· Whether mbsfnNeighborCellConfig should be updated only with neighborCellConfiguration information or, also sameRefSignalsInNeighbor shall be included as a parameter (to be used to indicate whether the same number of antenna ports can be assumed in neighboring cells by the UE when performing measurements) in order to improve measurement performance (i.e. measure on both R0 and R1 instead of R0 only). In case this parameter is kept, it should be applicable both modes, for FDD as well as for TDD.
The parameter solves any measurement performance issues in case neighboring eNB’s have the same number of antenna ports which is also most likely deployment scenario (assuming the information is more usefull for connected mode). Once number of antenna ports differs between cells, a network signals to the UE’s to measure on the single antenna port R0. 
The above will of course impact the UEs that could, during measurement, reliably detect whether there are one or more antennal ports. On the other hand, it is really not clear whether there is any UE implementation that will indulge in reading and decoding P-BCH during measurement phase in order to detect how many antenna ports is available as this may impact both measurement duration (it is not clear what time it will require for UE to read P-BCH) and UE battery power consumption.
It is also our understanding that once UE is aware of how many antennas it should measure on, actually measuring on both antenna ports is not complex, unlike actual blind detection on P-BCH. Thus, one can assume with high certainty that if this information is not provided, there will be no benefit for measurements from having second antenna port (and number of stationary UE’s at cell edge may end up using non-optimal serving cell and “steal” from the overall system capacity directly impacting available UE throughput).
In addition, valid question is whether it is useful for eNB to know on how many antenna ports UE has measured in order to handover the UE i.e. UE in the cell edge measuring on R0 while R1 is also available most likely may have better radio conditions then it has actually reported. It is important to mention that the information on available antenna ports is most usefull for e.g. case of mobile broadband for stationary UE’s where Tx diversity actually matters the most.
By use of sameRefSignalsInNeighbor parameter, eNB actually has the knowledge how many antenna ports UE uses for measurements thus improving handover performance (handover prediction results are improved).
RAN4 contribution R4-083008 further discussed benefits of the use of this information by the UE.

The issue of measuring on multiple antenna ports has also been discussed in Ref [1], [2].

Proposal 1: Keep parameter sameRefSignalsInNeighbor indicating the number of antenna ports to be assumed by the UE in all neighboring cells when performing RSRP and RSRQ measurements (equally applicable for FDD and TDD in SIB3.

Although from the parameter name it is clear that reference signals are different only in the case number of transmit antenna ports differs, more self-explanatory name for this parameter could be found, therefore:

Proposal 2: Rename parameter sameRefSignalsInNeighbor into measurementAntennaPorts.
Proposal 3: Remove parameter mbsfn-NeighborCellConfig and instead replace it with already defined 2 bit parameter neighborCellConfiguration and a parameter measurementAntennaPorts.

Proposal 2 is our preferred solution since this would ensure consistent behavior i.e. UE measures on antenna ports as requested. This will also permit the use of 2 antennas for measurement whenever possible without any significant UE complexity since blind detection is not needed. Alternatively, if this solution is not acceptable, we require UE to report the number of antenna ports it measured on, for each of the neighboring cell, along with physical cell ID i.e. UE indicates whether UE measured on R0 or on R0 and R1. This is because use of R1 is optional according to the current RSRP definition. 
The above is required as it is important for the network to be aware of what UE has performed measurement. This will allow the network to compensate for any discrepancy.
Proposal 4: Introduce parameter antennaPortsMeasured in measurement report for the UE to indicate on how many antenna ports (R0 or both R0 and R1) it performed measurements on neighboring cells.

3. Conclusion

RAN2 is kindly asked to discuss the above alternatives. The system benefit from measuring on more the one antenna port  as well as having the knowledge on the number of antenna ports UE’s have used for measurements will also be discussed in RAN4.
4. Text Proposal

The following is the text proposal (based on R2-085798 CR to 36.331 v830).
–
SystemInformationBlockType3

The IE SystemInformationBlockType3 contains cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3 information element
-- ASN1START

SystemInformationBlockType3 ::=

SEQUENCE {


cellReselectionInfoCommon


SEQUENCE {



q-Hyst







ENUMERATED {













dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,













dB12, dB14, dB16, dB18, dB20, dB22, dB24},



t-ReselectionEUTRAN




INTEGER (0..7),



speedDependentReselection


SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




speedDependentScalingParameters

SEQUENCE {





q-HystSF-Medium





ENUMERATED {















db-6, dB-4, db-2, db0,















db2, db4, db6, spare},





q-HystSF-High





ENUMERATED {















db-6, dB-4, db-2, db0, db2,















db4, db6, spare},





t-ReselectionEUTRAN-SF-Medium 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 





t-ReselectionEUTRAN-SF-High 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}




}








OPTIONAL







-- Need OP



}









OPTIONAL,







-- Need OP



measurementAntennaPorts



BOOLEAN,


neighbourCellConfiguration


BIT STRING (SIZE (2))


},


cellReselectionServingFreqInfo

SEQUENCE {



s-NonIntraSearch




INTEGER (0..56)


OPTIONAL,

-- Need OP



threshServingLow




INTEGER (0..56),



cellReselectionPriority



INTEGER (0..7)


OPTIONAL


},




















-- need FFS

intraFreqCellReselectionInfo

SEQUENCE {



s-IntraSearch





INTEGER (0..56)


OPTIONAL,

-- Need OP



measurementBandwidth



MeasurementBandwidth
OPTIONAL

-- Need OP


},


...

}

-- ASN1STOP

	SystemInformationBlockType3 field descriptions

	cellReselectionInfoCommon

Cell re-selection information common for cells, e.g. Ssearch

	q-Hyst

Value q-Hyst in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	speedDependentReselection

Speed dependent reselection parameters. If the IE is not present, the UE behaviour is specified in [4].

	q-HystSF-Medium

Additional hysteresis apllied in Medium Mobility state to q-Hyst as defined in [4]. In db. Value db-6 corresponds to -6dB, db-4 corresponds to -4dB and so on.

	q-HystSF-High

Additional hysteresis apllied in High Mobility state to q-Hyst as defined in [4]. In db. Value db-6 corresponds to -6dB, db-4 corresponds to -4dB and so on.

	speedDependentScalingParameters
Speed dependent scaling parameters. If the IE is not present, the UE behaviour is specified in [4].

	t-ReselectionEUTRAN

Cell reselection timer value TreselectionRAT for E-UTRAN. In seconds

	t-ReselectionEUTRAN-SF-Medium
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in Medium Mobility state as defined in [4]. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on. 

	t-ReselectionEUTRAN-SF-High
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in High Mobility state as defined in [4]. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on.

	s-IntraSearch 

Parameter Sintrasearch, see [4]. Actual value Sintrasearch = IE value * 2. Value in dB.

	measurementAntennaPorts
When set to TRUE, indicates that all the neighbouring cells have the same number of antenna ports as serving cell - UE performs measurements on the number of antenna ports as decoded from serving cell P-BCH. When set to FALSE, UE is allowed to use only port R0 for the purpose of neighbour cell measurements. 


	neighbourCellConfiguration

Provides information related to MBSFN and TDD UL:DL configuration of neighbour cells

00: Not all neighbour cells have the same MBSFN subframe allocation as serving cell

10: All neighbour cells have same MBSFN subframe allocation as the serving cell

01: No MBSFN subframes are present in all neighbour cells

11: Different UL/DL allocation in neighbouring cells for TDD compared to the serving cell

	servingFreqCellReselectionInfo 



	s-NonIntraSearch 

Parameter Snonintrasearch,see [4]. Actual value Snonintrasearch = IE value * 2. Value in dB.

	threshServingLow 

Actual value threshServingLow = IE value * 2. Value in dB.

	cellReselectionPriority 

Absolute priority of the serving layer (0 means: lowest priority)

	intraFreqcellReselectionInfo



	s-IntraSearch 

Actual value Sintrasearch = IE value * 2. Value in dB.

	measurementBandwidth

Measurement bandwidth information common for all neighbouring cells. If absent, the value represented by the dl-SystemBandwidth included in MasterInformationBlock applies (FFS) 


–
MeasurementConfiguration
The IE MeasurementConfiguration specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

Editor's note:
It has been agreed that the signalling shall support the addition, modification and removal (i.e. delta configuration) of individual measurement objects, reporting configurations and measurement identities.

Editor's note:
It has been agreed to introduce a mechanism by which E‑UTRAN can request the UE to report the CGI corresponding to an E‑UTRA L1 identity (FFS for inter RAT) reported by the UE. The UE is only required to report the CGI if it is provided with sufficient “inactive time”. Further details are FFS.

MeasurementConfiguration information element
-- ASN1START

MeasurementConfiguration ::=

SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need OC


measObjectToAddModifyList


MeasObjectToAddModifyList


OPTIONAL,
-- Need OC


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need OC


reportConfigToAddModifyList


ReportConfigToAddModifyList


OPTIONAL,
-- Need OC


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need OC


measIdToAddModifyList



MeasIdToAddModifyList



OPTIONAL,
-- Need OC


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need OC


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need OC


s-Measure






INTEGER (0)






OPTIONAL, -- Need OC;FFS

hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo


OPTIONAL, 
-- Need OP

measurementAntennaPorts



BOOLEAN,

neighbourCellConfiguration


BIT STRING (SIZE (2)),


speedDependentParameters


SEQUENCE {



mobilityStateParameters



MobilityStateParameters,



speedDependentScalingParameters

ConnectedModeSpeedDependentScalingParameters

}

















OPTIONAL,
-- Need OC


...

}

MeasIdToRemoveList ::=



SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {


measId







MeasId

}

MeasIdToAddModifyList ::=


SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}

MeasObjectToRemoveList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {


measObjectId





MeasObjectId

}

MeasObjectToAddModifyList ::=

SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000,



...


}

}

ReportConfigToRemoveList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {


reportConfigId





ReportConfigId

}

ReportConfigToAddModifyList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigEUTRA




ReportConfigEUTRA,



reportConfigInterRAT



ReportConfigInterRAT


}

}

-- ASN1STOP

	MeasurementConfiguration field descriptions

	measObjectToRemoveList

List of measurement objects to remove.

	measObjectToAddModifyList

List of measurement objects to add/ modify.

	measObjectId

Used to identify a measurement object configuration.

	measObject

Specifies measurement object configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	reportConfigToRemoveList

List of measurement reporting configurations to remove.

	reportConfigToAddModifyList

List of measurement reporting configurations to add/ modify.

	reportConfigId

Used to identify a measurement reporting configuration.

	reportConfig

Specifies measurement reporting configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	measIdToRemoveList

List of measurement identities to remove.

	measIdToAddModifyList

List of measurement identities to add/ modify.

	measId

Used to link a measurement object to a reporting configuration.

	quantityConfig

Specifies measurement quantities for UTRA, GERAN, or CDMA2000 and L3 filtering coefficients for E‑UTRA, UTRA or GERAN measurements.

	measGapConfig

Used to configure measurement gap pattern and control activation/ deactivation of measurement gaps.

	s-Measure

Serving cell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value in dBm.

	hrpd-PreRegistrationInfo
The HRPD Pre-Registration Information tells the UE if it should pre-register with the HRPD network and identifies the Pre-registration zone to the UE.

	measurementAntennaPorts
When set to TRUE, indicates that all the neighbouring cells have the same number of antenna ports as serving cell - UE performs measurements on the number of antenna ports as decoded from serving cell P-BCH. When set to FALSE, UE is allowed to use only port R0 for the purpose of neighbour cell measurements.

	neighbourCellConfiguration

Provides information related to MBSFN and TDD UL:DL configuration of neighbour cells

00: Not all neighbour cells have the same MBSFN subframe allocation as serving cell

10: All neighbour cells have same MBSFN subframe allocation as the serving cell

01: No MBSFN subframes are present in all neighbour cells

11: Different UL/DL allocation in neighbouring cells for TDD compared to the serving cell
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