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1. Introduction 

In this contribution, we discuss the use of measurements from 2 eNB Tx antennas by the UE for RRM purposes.  There has been extensive discussion on this topic already, considering the pros and cons of mandating the use of two Tx antennas. In this contribution, we give our view on this topic.       

2. Discussion
Assuming knowledge of the existence of a second antenna port configured at the eNB for CRS transmission, we see the benefits of using measurements from the second antenna port as well.  Assuming uncorrelated Tx antennas (which is the premise of the SFBC schemes used in the DL), the problem of insufficient channel fade statistics in 200ms reference periods can be considerably reduced if two Tx antennas are measured.  
Therefore we could find it acceptable to mandate in [1] using both Tx antennas if the UE can reliably determine the existence of the second antenna port, even though we recognize this would be a very late change. 

We have some concerns; however, with the possible assumptions on how the UE would make a determination of the existence of the second antenna port. The UE could make this determination based on any of the following: 

a) Decoding PBCH of neighbor cell

· It had been the RAN4 assumption that this is not a requirement for the UE

b) Detection based on RS measurement thresholding

· The feasibility and reliability of this scheme has not been studied

c) Use network signaled information
· There are some unresolved issues with the relevant RAN2 signaling definition

We feel that it may be unrealistic to introduce a new requirement and define performance levels for approach a) or b) above.  Of course, it is a possibility to mandate 2 Tx measurements if the UE can reliably detect the existence of the second antenna port but not specify any particular performance for the antenna detection. In our opinion, this would create ambiguities in UE behavior. 

Based on the above, we feel that c) is the most realistic approach in Rel 8, and therefore we discuss only this option in the remainder of this document.  As indicated above, there seem to be unresolved issues with approach c) as well, which we discuss next. 

2.1. Proposed modifications for  

In [2], IE “sameRefSignalsInNeighCells” (Note that there is a pending name change for this parameter, we use the new name not the existing name [2] “sameRefSignalsInNeighbour”) is defined as a single parameter in a serving cell, covering all neighbors.   The corresponding text [2] is copied below.  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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},



speedDependentReselection


SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




speedDependentScalingParametersHyst
SEQUENCE {





q-HystSF-Medium





ENUMERATED {















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















db2, db4, db6},





q-HystSF-High





ENUMERATED {















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















db4, db6}




}



}









OPTIONAL,







-- Need OP



sameRefSignalsInNeighCells


BOOLEAN


},


cellReselectionServingFreqInfo

SEQUENCE {



s-NonIntraSearch




ReselectionThreshold
OPTIONAL,

-- Need OP



threshServingLow




ReselectionThreshold,



cellReselectionPriority



INTEGER (0..7)


OPTIONAL

-- Need FFS

},


intraFreqCellReselectionInfo

SEQUENCE {



q-RxLevMin






INTEGER (-70..-22),



p-Max







P-Max




OPTIONAL,
     -- need OP



s-IntraSearch





ReselectionThreshold
OPTIONAL,

-- Need OP



measurementBandwidth



MeasurementBandwidth
OPTIONAL,

-- Need OP



neighbourCellConfiguration


NeighbourCellConfiguration,



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


},


...

}

-- ASN1STOP

	SystemInformationBlockType3 field descriptions

	cellReselectionInfoCommon

Cell re-selection information common for cells

	q-Hyst

Parameter Qhyst in 36.304 [4], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	speedDependentReselection

Speed dependent reselection parameters. If this field is absent, i.e, mobilityStateParameters is also not present, UE behaviour is specified in TS 36.304 [4]

	q-HystSF-Medium

Parameter “Speed dependent ScalingFactor for Qhyst for medium mobility state” in 36.304 [4]. Additional hysteresis applied in Medium Mobility state to Qhyst as defined in [4]. In db. Value db-6 corresponds to -6dB, db-4 corresponds to -4dB and so on.

	q-HystSF-High

Parameter “Speed dependent ScalingFactor for Qhyst for high mobility state” in 36.304 [4]. Additional hysteresis applied in High Mobility state to Qhyst 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 field is not present, the UE behaviour is specified in [4].

	speedDependentScalingParametersHyst
Speed dependent scaling parameters for q-Hyst.

	t-ReselectionEUTRAN

Parameter “TreselectionEUTRAN” in 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 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 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.

	s-IntraSearch 

Parameter Sintrasearch, see [4]. If the field is not present, the UE behaviour is specified in [4].

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

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

	cellReselectionServingFreqInfo 

Information common for Cell re-selection to inter-frequency and inter-RAT cells.

	s-NonIntraSearch 

Parameter Snonintrasearch,see TS 36.304 [4]. If the field is not present, the UE behaviour is specified in [4].

	threshServingLow 

Parameter Threshserving, low [4].

	cellReselectionPriority 

Parameter “priority” in 36.304 [4]. Absolute priority of the serving layer (0 means: lowest priority)

	intraFreqcellReselectionInfo

Cell re-selection information common for intra-frequency cells

	q-RxLevMin

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

	p-Max

Paramter: pmax to be used for the intra-frequency neighbouring E-UTRA cells. If pmax is absent, the maximum power according to the UE capability is used.

	measurementBandwidth

Measurement bandwidth information common for all neighbouring cells on the serving frequency. If absent, the value corresponding to the downlink bandwidth indicated by the dl-Bandwidth included in MasterInformationBlock applies.


>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

We propose considering the following regarding the current definition: 

1. To make use of sameRefSignalsInNeighCells in general, the parameter should be added in FDD as well; this had already been discussed in [9]
2. It can be assumed, based on the current definition, that sameRefSignalsInNeighCells is indicating the number of antennas for all neighbor cells, both on the same and on other frequencies.  It is unlikely though that such a broad definition could be useful because the antenna configuration on different frequencies is more likely to be different, or the eNB is more likely not to have reliable information about its neighbors on all frequencies, therefore we recommend that either

a. At least one parameter per frequency should be included

b. If only one parameter is allowed then its scope should be restricted to intra-frequency

3. There is no optionality bit included for sameRefSignalsInNeighCells.  Assumably, the rationale for this decision was that if the eNB doesn’t have reliable information about all its neighbors, it will set sameRefSignalsInNeighCells = 0; however, the same value is defined for the case when the eNB knows that all its neighbors use single Tx port for CRS transmission. This reduces the utility of the IE sameRefSignalsInNeighCells because the UE might ignore the second Tx antenna port even if it would be capable of autonomously detecting its presence. 
3. Conclusions

We proposed some modifications to the signaling parameter sameRefSignalsInNeighCells.  If RAN4 agrees with the recommendations then the same changes could be suggested to RAN2.  The same changes could be suggested even if RAN4 concludes that the measurement of the second Tx antenna should be kept optional.         
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