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1. Introduction

This document identifies a gap in the inter-frequency neighbour cell information and proposes a solution.
2. Discussion

When measuring a TDD cell, the UE can of course measure more effectively if it is aware of the subframe configuration.  RAN4 have generally taken this configuration into account in determining the tolerances for TDD measurements (see e.g. [1]), so that the performance requirements for TDD measurements assume that the UE is aware of the configuration of the measured cell.

For intra-frequency cases, the RRC specification provides this information (to a certain granularity) through the IE NeighbourCellConfiguration (in SIB3 and in the measurement configuration).  However, the corresponding information is not available for other TDD frequencies, which could cause TDD UEs to fail performance tests requiring inter-frequency measurement.
The attached draft CR adds a similar indication for TDD frequencies.  The new IE is transmitted per frequency, for TDD frequencies only, and indicates whether the target frequency is synchronous with the serving frequency as well as summarising the TDD configurations on the frequency.
The granularity of information for this IE could be as coarse as a single bit (“same as serving”/“different from serving”) or as detailed as the complete subframe configuration for each cell; in the draft CR we have taken a middle route, indicating the following three possibilities:
· All cells on the neighbouring frequency have the same subframe configuration as the serving cell

· All cells on the neighbouring frequency have the same subframe configuration, which is different from the serving cell

· Different cells on the neighbouring frequency have different subframe configurations

The distinction between the second and third conditions could be useful to the UE implementation, since it implies that once the UE has “discovered” the subframe configuration for one cell on the concerned frequency, it knows the configuration for the others.  If not all cells on the target frequency have the same configuration, there is really no easy way for the UE to optimise its measurements, unless the network assumes the burden of signalling a large number of individual neighbouring cells.

Assuming RAN2 agree to this proposal, it may be useful to alert RAN4, since their requirements may need to take into account the possibility of different UE performance in cases where the TDD configuration is or is not available, or to be scoped explicitly to cases where the UE knows the TDD configuration of the target frequency.
3. Conclusion
A draft CR is attached.  If this CR is adopted, Qualcomm will be glad to draft an LS notifying RAN4 of the change.
4. References
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R4-080957: “Results for IF TDD RSRP Requirements” (Ericsson, RAN4#47)
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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,


...

}

InterFreqCarrierFreqList ::=

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


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


q-RxLevMin






INTEGER (-70..-22),


p-Max







P-Max




OPTIONAL,
     -- need OP


t-ReselectionEUTRAN




INTEGER (0..7),


speedDependentScalingParameters 
SEQUENCE {



t-ReselectionEUTRAN-SF-Medium 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 



t-ReselectionEUTRAN-SF-High 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}


}















OPTIONAL,

-- need OD


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


measurementBandwidth



MeasurementBandwidth,


cellReselectionPriority



INTEGER (0..7)





OPTIONAL,
-- Need FFS

q-OffsetFreq





ENUMERATED {












dB-24, dB-22, dB-20, dB-18, dB-16, dB-14, 












dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3, 












dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5, 












dB6, dB8, dB10, dB12, dB14, dB16, dB18, 












dB20, dB22, dB24, spare1}




DEFAULT dB0,

neighbourFrequencyTDD-Config

NeighbourFrequencyTDD-Config
OPTIONAL,
-- Cond TDD

interFreqNeighbouringCellList

InterFreqNeighbouringCellList
OPTIONAL, 
-- Need OD


interFreqBlacklistedCellList

InterFreqBlacklistedCellList
OPTIONAL, 
-- Need OD


...

}

NeighbourFrequencyTDD-Config ::=
SEQUENCE {

carrierSynchronousWithServing

BOOLEAN,


carrierTDD-Configuration


BIT STRING (SIZE (2))
}

InterFreqNeighbouringCellList ::=
SEQUENCE (SIZE (1..maxCellInter)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity,


q-OffsetCell





ENUMERATED {












dB-24, dB-22, dB-20, dB-18, dB-16, dB-14, 












dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3, 












dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5, 












dB6, dB8, dB10, dB12, dB14, dB16, dB18, 












dB20, dB22, dB24}

}

InterFreqBlacklistedCellList ::=
SEQUENCE (SIZE (1..maxCellBlack)) OF SEQUENCE {


physicalCellIdentityAndRange

PhysicalCellIdentityAndRange

}

-- ASN1STOP

	SystemInformationBlockType5 field descriptions

	q-RxLevMin

Parameter Qrxlevmin in TS 36.304 [4]. Actual value Qrxlevmin = IE value * 2   [dBm]. Specifies the minimum required Rx RSRP level for the neighbouring E-UTRA cells on this carrier frequency. 

	p-Max

Parameter: Pmax in TS 36.304 [4]. Pmax to be used for the neighbouring E-UTRA cells on this carrier frequency.. If pmax is absent, the maximum power according to the UE capability is used.

	threshX-High 

Parameter "Thresx,high" [36.304].

	threshX-Low 

Parameter "Thresx,low" [36.304].

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

	t-ReselectionEUTRAN

Parameter “TreselectionEUTRAN” in TS 36.304 [4]. Cell reselection timer value TreselectionRAT for E-UTRAN. In seconds

	t-ReselectionEUTRAN-SF-Medium
Parameter “Speed dependent ScalingFactor for TreselectionEUTRAN for medium mobility state” in TS 36.304 [4]. The field 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
Parameter “Speed dependent ScalingFactor for TreselectionEUTRAN for high mobility state” in TS 36.304 [4]. The field 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.

	measurementBandwidth

Measurement bandwidth common for all neighbouring cells on the frequency.

	cellReselectionPriority

Parameter “priority” in TS 36.304 [4]. Absolute priority of the E-UTRA carrier frequency (0 means: lowest priority)

	q-OffsetFreq 

Parameter “Qoffsetfrequency” in TS 36.304 [4], value in dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	interFreqNeighbouringCellList

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

	q-OffsetCell 

Parameter “Qoffsets,n” in TS 36.304 [4], value in dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	interFreqBlacklistedCellList 

List of blacklisted inter-frequency neighbouring cells

	carrierSynchronousWithServing

Indicates if the cells on the concerned frequency are synchronised with those on the serving frequency.

	carrierTDD-Configuration

Indicates what TDD configuration(s) exist on neighbouring cells of the concerned carrier.  Values are as follows:

00: All cells on the carrier have the same TDD configuration as the serving cell

01: All cells on the carrier have a common TDD configuration, which is different from the serving cell

10: Not all cells on the carrier have a common TDD configuration

11: Reserved


	Conditional presence
	Explanation

	TDD
	The field is mandatory present in TDD mode. Otherwise the IE is not applicable.
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