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1 Introduction
During discussion in RAN2#63 the following questions arose:
1. Should serving cell be included in every measurement report? Is this the case even during a CGI report?
2. When is RSRQ applicable? Can RSRP and RSRQ be compared?

Another issue that needs to be addressed is the triggering quantities and reporting quantities for UTRA and GERAN. This document discusses issues mentioned and provides proposals to close them.
2 Discussion

2.1 Inclusion of Serving cell

Currently the IE measResultServing is optionally included in measuredResults, and it is FFS whether it should be mandatorily included. Currently section 5.5.5 of 36.331 does not specify when measResultServing is included. We believe that in general, serving cell measurements are useful. They could enable more timely action from network to handover the UE. However, the following need to be considered:
1. If the measurement report is to report a cell global identity, should the serving cell be included?
 CGI measurement is meant to be a best-effort mechanism. It should not impact serving cell measurements and measurement accuracy. 
2. If the measurement report includes inter-frequency or inter-RAT measurements, should the serving cell be included?
If measurement gaps are required to perform the inter-frequency or inter-RAT measurements, there may be some impact to serving cell measurements due to the tuning to the other frequency or RAT if measurement gaps are used. However our understanding is that the impact on serving cell measurements due to the measurement gaps is negligible (otherwise, RAN4 would need to specify different performance requirements for serving cell measurements when measurement gaps are active and when they are not active). So we think that serving cell should be included even when the measurement report includes inter-frequency and/or inter-RAT measured results, regardless of whether measurement gaps were used.  Hence the following proposal:
Proposal 1: The measured result for the serving cell is included in all measurement reports.
Report quantity of Serving cell measurement
The same triggering quantities and reporting quantities apply to all EUTRA (intra-frequency and inter-frequency) cells. The trigger quantity can be rsrp or rsrq. The reporting quantity can be same as the triggering quantity or can be both. RSRQ is the ratio of RSRP to the RSSI. Given that RSSI measurement would be the same for all cells on a frequency, RSRQ of a cell can be obtained from the RSRP of the cell and the carrier RSSI. Therefore it is unnecessary to report both RSRP and RSRQ for intra-frequency neighbors.
If there is an inter-frequency or intra-frequency EUTRA measurement configuration for which the reporting quantity includes rsrq, it seems logical that the rsrq of the serving cell should be included (for comparison). 
Proposal 2: For a given measurement report, the serving cell report quantity is same as the reportQuantity in ReportConfigEUTRA.
If there is an intra-frequency EUTRA measurement configuration for which the reporting quantity is ‘both’ then it is sufficient to report the RSRP and RSRQ of the serving cell and only the RSRP of the intra-frequency neighbors.
Proposal 3: If the reportQuantity in ReportConfigEUTRA is ‘both’ then UE only reports RSRP of intra-frequency neighbor cells. 
TriggerQuantity and Reportquantity for Inter-RAT reporting

Currrently there is no triggerQuantity and reportQuantity for Inter-RAT cells. The quantities that apply to UTRA are cpich-RSCP & cpich-EcNo (for FDD) and pccpch-RSCP (for TDD). For GERAN the quantity is rssi. Since triggerQuantity and reportQuantity are the same, only reportQuantity is listed. 
Proposal 4a: The triggerQuantity and the reportQuantity for UTRA can be either cpich-RSCP or cpich-EcNo (for FDD) and pccpch-RSCP (for TDD). 
Proposal 4b: The triggerQuantity and reportQuantity for GERAN is rssi.
3 Conclusion
RAN2 is requested to discuss and agree the above proposals and the attached text proposal.
4 Text Proposal
5.5.5
Measurement reporting

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measuredResults within the MeasurementReport message as follows:

1>
set the IE measId to the measurement identity that triggered the measurement reporting;

1> If for E-UTRA the reportQuantity is set as ‘both’:


2> include and set the rsrpResult in measResultServing to the RSRP of the serving cell; and


2> include and set the rsrqResult in measResultServing to the RSRQ of the serving cell;
1> else if for E-UTRA the triggerQuantity is set as ‘rsrq’: 

2> include and set the rsrqResult in measResultServing to the RSRQ of the serving cell;

2> else:



3> include and set the rsrpResult in measResultServing to the RSRP of the serving cell;
1>
set the mobilityMeasResults to include all cells included in the cellsToReportList as defined within the VarMeasurementReports for this measId
1>
for each included cell include the filtered measured results in accordance with the reportConfigList defined in variable VarMeasurementConfiguration for that measId, ordered as follows:

2>
If for E-UTRA the reportQuantity is set as ‘both’:

3>
include the E-UTRA cells in order of decreasing triggerQuantity, i.e. the best cell is included first;
3> if the cell is an intra-frequency neighbour of the serving cell:

4> include and set the rsrpResult in measResultEUTRA to the RSRP of the cell;

3> else:


4> include and set the rsrpResult in measResultEUTRA to the RSRP of the cell; and


4> include and set the rsrqResult in measResultEUTRA to the RSRQ of the cell;
2>
else:

3> include the cells in order of decreasing reportQuantity, i.e. the best cell is included first.

Editor's note:
It is FFS whether, if multiple cells meet the criteria, ordering is also applied irrespective of the cells carrier frequency

1>
increment the numberOfReportsSent as defined within the VarMeasurementReports for this measId by 1;

1>
if the numberOfReportsSent as defined within the VarMeasurementReports for this measId is less than to reportAmount as defined within the reporting configuration for this event as defined in variable VarMeasurementConfiguration:

2>
start the periodical reporting timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this measId;

1>
if the measured results are for CDMA:

2>
set the preRegistrationStatus to the UE’s cdma upper layer’s HRPD preRegistrationStatus;

1>
submit the MEASUREMENT REPORT message to lower layers for transmission, upon which the procedure ends.

Editor's note:
It is FFS which additional cells may be included in a report, e.g. cells of another type (e.g. best inter-frequency cell included in an intra-frequency report.

Editor's note:
It is FFS if, for the case of a SON report of the strongest cell(s) on the carrier, the UE is required to report more than one cell.

--------------------------------------------------------------

–
MeasuredResults
The IE MeasuredResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

Editor's note:
It has been agreed to identify intra- and inter-frequency neighbours by their physical layer identity

MeasuredResults information element
-- ASN1START

MeasuredResults ::=




SEQUENCE {


measId







MeasId,


measResultServing




SEQUENCE {


rsrpResult






INTEGER (0..97)




OPTIONAL,



rsrqResult






INTEGER (0..33)




OPTIONAL,



...


}









mobilityMeasResults




CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


},


...

}

MeasResultListEUTRA ::=



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


physicalCellIdentity



PhysicalCellIdentity,


globalCellIdentity




GlobalCellId-EUTRA


 

OPTIONAL,
-- Need OP


measResultEUTRA





SEQUENCE {



rsrpResult






INTEGER (0..97)




OPTIONAL,



rsrqResult






INTEGER (0..33)




OPTIONAL,



...


}

}

MeasResultListUTRA ::=



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


utra-CellIdentity




CHOICE {



cellIentityFDD





UTRA-FDD-CellIdentity,



cellIentityTDD





UTRA-TDD-CellIdentity


},


globalCellIdentity




GlobalCellId-UTRA


 

OPTIONAL,
-- Need OP


measResultUTRA





SEQUENCE {



mode







CHOICE {




fdd 







SEQUENCE {




cpich-RSCP






INTEGER (0..91)


OPTIONAL,




cpich-EcN0






INTEGER (0..49)


OPTIONAL,




...




},




tdd 







SEQUENCE {




pccpch-RSCP






INTEGER (0..91),




...




}








-- FFS


}

}

}

MeasResultListGERAN ::=



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


geran-CarrierInfo




SEQUENCE {},









-- FFS


geran-CellIdentity




GERAN-CellIdentity,


globalCellIdentity




GlobalCellId-GERAN


 

OPTIONAL,
-- Need OP


measResultGERAN





SEQUENCE {



rssi







BIT STRING (SIZE (6)),



...


}

}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatus



BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000
}

MeasResultListCDMA2000 ::=


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


cdma2000-CellIdentity



CDMA2000-CellIdentity,


measResultCDMA2000




SEQUENCE {



pilotStrenght





INTEGER (0..63),



...


}

}

-- ASN1STOP

	MeasuredResults field descriptions

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResultServing

Measured result of the serving cell. FFS if mandatory or optional.

	measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity.

	measResultEUTRA

Measured result of an E‑UTRA cell.

	RSRPResult

Measured RSRP result of an E‑UTRA cell. Integer value according to mapping table in [16], 30 spare values needed.

The RSRPResult is only reported if configured by the eNB.

	RSRQResult

Measured RSRQ result of an E‑UTRA cell Integer value according to mapping table in [16], 30 spare values needed.

The RSRQResult is only reported if configured by the eNB.

	measResultListUTRA

List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultUTRA

Measured result of a UTRA cell.

	measResultListGERAN

List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultGERAN

Measured result of a GERAN cell or frequency.

	measResultsCDMA2000

Contains the HRPD pre-registration status and the list of CDMA2000 measurements.

	preRegistrationStatus

Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD

	measResultListCDMA2000

List of measured results for the maximum number of reported best cells for a CDMA2000 measurement identity.

	cdma2000-CellIdentity

Identity of the CDMA2000 cell the results are for.

	measResultCDMA2000

Measured result of a CDMA2000 cell. This is the CDMA Pilot Strength, the ratio of pilot power to total power in the signal bandwidth of a CDMA Forward or Reverse Channel. The UE CDMA Upper layers shall set this field to

min (max (| -2 × 10 log10 PS |, 0), 64)

where PS is the strength of the CDMA2000 pilot channel for the identified cell, see [34].

	cpich-RSCP

According to CPICH_RSCP in [27]. Thirty-six spare values.

	cpich-EcN0

According to CPICH_Ec/No in [27]. Fourteen spare values.

	pccpch-RSCP 

According to P-CCPCH_RSCP_LEV in [29]. Thirty-six spare values.

	rssi

GERAN Carrier RSSI. RXLEV is mapped to a value between 0 and 63, [28]. When mapping the RXLEV value to the RSSI bit string, the first/leftmost bit of the bit string contains the most significant bit.


-----------------------------------

–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events are labelled BN with N equal to 1, 2 and so on.

Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

The b1 and b2 event thresholds for CDMA are the CDMA pilot detection thresholds are expressed as an unsigned binary number equal to [-2 x 10 log 10 Ec/Io] in units of 0.5db, see [25] for details.

ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





CHOICE {







b1-Threshold-CDMA2000



INTEGER (0..63),







b1-Threshold-UTRA




INTEGER (0),

-- value range FFS






b1-Threshold-GERAN




INTEGER (0)


-- value range FFS





}





},





eventB2







SEQUENCE {






b2-Threshold1





INTEGER (0),


-- value range FFS





b2-Threshold2





CHOICE { 











b2-Threshold2-CDMA2000



INTEGER (0..63),







b2-Threshold2-UTRA




INTEGER (0),

-- value range FFS






b2-Threshold2-GERAN




INTEGER (0)


-- value range FFS





}





},





...




},




timeToTrigger




INTEGER (0)






-- value range FFS


},



periodical







SEQUENCE {




purpose








CHOICE {





reportStrongestCells




NULL,





reportStrongestCellsForSON



NULL,





reportCGI







NULL



}



}


},


triggerQuantity





SEQUENCE {


RAT








CHOICE {




UTRA







SEQUENCE {




mode







CHOICE {






fdd 







ENUMERATED {cpich-RSCP, cpich-EcN0},





tdd 







NULL,




}



}




GERAN







NULL,


}


},

reportQuantity





SEQUENCE {



RAT








CHOICE {




UTRA







SEQUENCE {





mode







CHOICE {






fdd








ENUMERATED {sameAsTriggerQuantity, both},






tdd








NULL,





}




}




GERAN







NULL


}


},

maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic


reportAmount





SEQUENCE {}





OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

	ReportConfigInterRAT field descriptions

	eventId

Choice of inter-RAT event triggered reporting criteria.

	bN-ThresholdM
Threshold to be used in inter RAT measurement report triggering condition for event number bN. If multiple thresholds are defined for event number bN, the thresholds are differentiated by M. Value in dBm or dB, depending on the measurement quantity of the inter RAT cell.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	purpose

reportStrongestCellsForSON applies only in case reportConfig is linked to a measObject set to ‘measObjectUTRA’ or ‘measObjectCDMA2000’

	maxReportCells

Max number of cells to include in the measurement report.

	reportInterval
If included, the UE performs periodical reporting with the indicated interval. Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. Value in seconds.

	reportAmount
Number of measurement reports in case of periodical reporting (if limited). Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ or ‘reportStrongestCellsForSON’ only value 1 applies. For the last case, use of other values is FFS.


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional
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