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1. Introduction

In RAN2#63-bis meeting in Prague, some related items for measurement reporting have reached a consensus. However, there is still some incorrect aspect in the current specification for measurement reporting.

The document is intends to make this correction.
2. Discussion

In this document, the following measurement reporting aspect was clarified:
· Serving cell Measured Result;

· Setting of reported cells;

· Need for reportInterval;

· Event Triggered Reporting;

· Starting of timer T321.

2.1. Serving Cell Measured Result

In last RAN2 meeting, RAN2 has agreed to have measResultServing to be mandatory in MeasuredResults. However, in current RRC specification, there is no procedural text on how UE should set measured result of the serving cell.
Proposal 1: To include procedural texts for the setting of measResultServing in MeasuredResults.
Text Proposal is as follows:

	MODIFICATION START (5.5.5)


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> set the measResultServing to include the current cell;
…..
	MODIFICATION END


2.2. Setting of Reported Cells

In last RAN2 meeting, the parameter CellsTriggeredList in VarMeasurementReport is agreed to be changed to maxCellMeas. Based on the number of reported cells in Measurement Report, the UE could only set the measured result of the cells limit to maxReportCells configured per report configuration. However, in current procedural texts in clause 5.5.5 of TS 36.331 [1], the UE shall set all cells included in the cellsTriggeredList to the neighbouringMeasResult. Thus, since the maximum value for CellsTriggeredList and maxReportCells are different, the current procedural texts in clause 5.5.5 of TS 36.331 should be revised. 

In addition, it is clear that measured result for serving cell should not be considered as an applicable cell to be included in neighbouringMeasResult. However, in current RRC specification there is not specific text being described. Thus, this should be included in current specification.
Moreover, configured quantity for inter-RAT measurement that is to be included in neighbouringMeasResult for measurement reporting is not clearly specified in the current RRC specification.  
Proposal 2: Upon measurement reporting procedure was triggered, the UE shall include the cells included in the cellsTriggeredList limit to maxReportCells and set it in neighbouringMeasResult in the Measurement report.
Proposal 3: UE shall not include serving cell measured result in neighbouringMeasResult in the Measurement report. 

Proposal 4: To include the specification for the setting of the quantity for inter-RAT measurement in neighbouringMeasResult.
Text Proposal is as follows:

	MODIFICATION START (5.5.5)


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>
include the entry in neighbouringMeasResults for this measId up to maxReportCells, as follows:
2>
if the triggerType is set to ‘event’:
3>
set the neighbouringMeasResults to include all cells included in the cellsTriggeredList as defined within the VarMeasurementReports for this measId
2>
else:

3>
set the neighbouringMeasResults to include the applicable cells;

2>
ordered as follows:
3>
if the measObject associated with this measId concerns E-UTRA:

4>
If for E-UTRA the reportQuantity is set as ‘both’:

5>
include the E-UTRA cells in order of decreasing triggerQuantity, i.e. the best cell is included first;

4>
else:

5>   include the cells in order of decreasing reportQuantity, i.e. the best cell is included first;
4>   set measured result as follows:

5>
include the physicalCellIdentity of each cell;

5>
set the measResult to include the quantit(ies) as configured within the corresponding reportQuantity;

3>
else:
4>
include the Inter-RAT cells in order of decreasing quantity, as configured for the concerned RAT within the quantityConfig, i.e. the best cell is included first, as follows:
5>
include the physical cell identity for the concerned RAT;
5>
set the measResult to include the quantity as configured for the concerned RAT within the quantityConfig;
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 reportAmount as defined within the corresponding reporting configuration as defined in variable VarMeasurementConfiguration:
2>
stop the periodical reporting timer, if running;

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

1>
else if the numberOfReportsSent as defined within the VarMeasurementReports for this measId is equal to reportAmount as defined within the corresponding reporting configuration as defined in variable VarMeasurementConfiguration:

2>
if the triggerType is set to ‘periodical’:

3> remove the entry within the VarMeasurementReports for this measId;
1>
if the measured results are for CDMA HRPD:

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

1>
if the measured results are for CDMA 1xRTT:

2>
set the hrpdPreRegistrationStatus to `0’;

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

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.
	MODIFICATION END


2.3. Need for reportInterval
In current RRC specification, the need for reportinterval is set as conditional presence “Periodic” as follow:

	Conditional presence
	Explanation

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


In case, triggerType set as ‘event’ with reportAmount set as 1 or ‘periodical’ with purpose set as ‘reportStrongestCellsForSON’ or ‘reportCGI’, UE shall only make one reporting. Hence, for simplicity, UE should ignore the configured reportInterval. Thus, current need for reportinterval should be revised.

Proposal 5: To propose reportInterval as mandatory.
Text Proposal is as follows:

	MODIFICATION START (6.3.5)


–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than serving;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





ThresholdEUTRA




},





eventA2







SEQUENCE {






a2-Threshold





ThresholdEUTRA




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30)





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdEUTRA




},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdEUTRA,





a5-Threshold2





ThresholdEUTRA




},





...




},




hysteresis






INTEGER (0..30),




timeToTrigger





INTEGER (0)





-- value range FFS


},



periodical







SEQUENCE {




purpose








CHOICE {





reportStrongestCells




NULL,





reportCGI







NULL



}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}







reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

...

}
ThresholdEUTRA ::=




CHOICE{

threshold-RSRP





INTEGER(0..97),


threshold-RSRQ





INTEGER(0..33)

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	aN-ThresholdM

Threshold to be used in EUTRA measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M.

	a3-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3. The actual value is IE value * 0.5 dB.

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ) [36.214].

	hysteresis

Hysteresis parameter for entering/ leaving measurement report triggering condition. The actual value is IE value * 0.5 dB.

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

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report

	maxReportCells
Max number of cells to include in the measurement report.

	reportInterval
The UE performs periodical and event triggered reporting with the indicated interval. Applicable for triggerType ‘event’ with reportAmount higher than 1 as well as for triggerType ‘periodical’ with purpose set as ‘reportStrongestCells’. Value in seconds.

	reportAmount
Number of measurement reports applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case reportCGI is set to ‘TRUE’ only value 1 applies.

	ThresholdEUTRA

For RSRP: The actual threshold value is IE value – 140 dBm. Integer value according to mapping table in [16]

For RSRQ: The actual threshold value is (IE value – 39)/2. Integer value according to mapping table in [16]


	
	

	
	


–
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




ThresholdUTRA,






b1-Threshold-GERAN




ThresholdGERAN





}





},





eventB2







SEQUENCE {






b2-Threshold1





ThresholdEUTRA,





b2-Threshold2





CHOICE { 











b2-Threshold2-CDMA2000



INTEGER (0..63),







b2-Threshold2-UTRA




ThresholdUTRA,






b2-Threshold2-GERAN




ThresholdGERAN





}





},





...




},




hysteresis





INTEGER(0..30),



timeToTrigger




INTEGER (0)






-- value range FFS


},



periodical







SEQUENCE {




purpose








CHOICE {





reportStrongestCells




NULL,





reportStrongestCellsForSON



NULL,





reportCGI







NULL



}



}


},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}







reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

...

}

ThresholdUTRA ::=




CHOICE{

thresholdUTRA-RSCP




INTEGER(-5..91),


thresholdUTRA-EcNO




INTEGER(0..49)

}

ThresholdGERAN ::= 



INTEGER (0..63)
-- 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.

	hysteresis

Hysteresis parameter for entering/leaving measurement report triggering condition. The actural value is IE value * 0.5 dB.

	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
The UE performs periodical and event triggered reporting with the indicated interval. Applicable for triggerType ‘event’ with reportAmount higher than 1 as well as for triggerType ‘periodical’ with purpose set as ‘reportStrongestCells’. Value in seconds.

	reportAmount
Number of measurement reports applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ or ‘reportStrongestCellsForSON’ only value 1 applies. 

	ThresholdUTRA
For RSCP: The actual value is IE value – 115 dBm. Integer value according to mapping table in [29].

For EcNO: The actual value is (IE value – 49)/2 dB. Integer value according to mapping table in [29].

	ThresholdGERAN
The actual value is IE value – 110 dBm. . Integer value according to mapping table in [28].


	
	

	
	


	MODIFICATION END


2.4. Event Triggered Reporting

Upon numberOfReportsSent is equal to reportAmount, the UE should consider the event triggered reporting procedure is completed. However, in current RRC specification, there is no procedural text of the UE behaviour for triggerType set as “event” upon numberOfReportsSent is equal to reportAmount. Thus, it would be nice to include specific texts for UE behaviour upon this condition has met.

Proposal 6: To include specify UE behaviour for triggerType set as “event” upon numberOfReportsSent is equal to reportAmount.
Text Proposal is as follows:

	MODIFICATION START (5.5.5)


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 the triggerType is set to ‘event’:
2>
set the neighbouringMeasResults to include all cells included in the cellsTriggeredList as defined within the VarMeasurementReports for this measId
1>
else:

2>
set the neighbouringMeasResults to include the applicable cells;

1>
ordered as follows:

2>
for each included cell include the filtered measured results in accordance with the reportConfigList defined in variable VarMeasurementConfiguration for that measId, as follows:

3>
If for E-UTRA the reportQuantity is set as ‘both’:

4>
 include the E-UTRA cells in order of decreasing triggerQuantity, i.e. the best cell is included first;

3>
else:

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

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 reportAmount as defined within the corresponding reporting configuration as defined in variable VarMeasurementConfiguration:

2>
stop the periodical reporting timer, if running;

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

1>
else if the numberOfReportsSent as defined within the VarMeasurementReports for this measId is equal to reportAmount as defined within the corresponding reporting configuration as defined in variable VarMeasurementConfiguration:

2>
if the triggerType is set to ‘periodical’:

3> remove the entry within the VarMeasurementReports for this measId;
2>
else:

3> stop the periodical reporting timer, if running;
1>
if the measured results are for CDMA HRPD:

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

1>
if the measured results are for CDMA 1xRTT:

2>
set the hrpdPreRegistrationStatus to `0’;

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

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.

	MODIFICATION END


2.5. Starting of timer T321

In current RRC specification, UE shall start timer T321 upon reporting configuration addition or modification with purpose set to ‘reportCGI’. However, there are cases whereby only report configuration is configured to UE without associated with any configured measId. Thus, the starting of timer T321 should be based on configured measId which linked with the corresponding reportConfigId value included in the reportConfigToAddModifyList include purpose set to ‘reportCGI’. 
Proposal 7: To start timer T321 upon corresponding measId is added/modified.
Text Proposal is as follows:

	MODIFICATION START (5.5.2.3; 5.5.2.7)


5.5.2.3
Measurement identity addition/ modification

E-UTRAN applies the procedure as follows:

-
configure a measId only if the corresponding measurement object and corresponding reporting configuration are configured;

The UE shall:

1>
for each measId value included in the measIdToAddModifyList:

2>
if an entry is included in the parameter measIdList within VarMeasurementConfiguration with the corresponding measId value:

3>
set the entry with the corresponding measId value within VarMeasurementConfiguration to the corresponding entry of the received parameter measIdToAddModifyList;

2>
else:

3>
add the entry with the corresponding measId value to the VarMeasurementConfiguration and set it to the corresponding entry of the received parameter measIdToAddModifyList;

2>
remove the entry within in the VarMeasurementReports with a corresponging measId value, if included;

2>
if the triggerType is set to ‘periodical’ and purpose is set to ‘reportCGI’ in the corresponding reportConfig within VarMeasurementConfiguration:
3>
stop timer T321 for this measId, if running;
3>
if the measObject associated with this measId concerns E-UTRA:
4>
start timer T321 with the timer value set to 1 second for this measId;
3>
else:
4>
start timer T321 with the timer value set to 8 seconds for this measId;
5.5.2.7
Reporting configuration addition/ modification

The UE shall:

1>
for each reportConfigId value included in the reportConfigToAddModifyList:

2>
if an entry is included in the parameter reportConfigList within VarMeasurementConfiguration with the corresponding reportConfigId value:

3>
set the entry with the corresponding reportConfigId value within VarMeasurementConfiguration to the corresponding entry of the received parameter reportConfigToAddModifyList;

3>
for each measId included in the measIdList within VarMeasurementConfiguration with a matching reportConfigId value, if any:

4>
remove the entry within in the VarMeasurementReports with a corresponging measId value;
2>
else:

3>
add the entry with the corresponding reportConfigId value to the VarMeasurementConfiguration and set it to the corresponding entry of the received parameter reportConfigToAddModifyList;







	MODIFICATION END


3. Conclusion

In this contribution, we discussed following:

· Serving cell Measured Result;

· Setting of reported cells;

· Need for reportInterval;

· Event Triggered Reporting;

· Starting of timer T321.

We propose following:

· Proposal 1: To include procedural texts for the setting of measResultServing in MeasuredResults. 

· Proposal 2: Upon measurement reporting procedure was triggered, the UE shall include the cells included in the cellsTriggeredList limit to maxReportCells and set it in neighbouringMeasResult in the Measurement report.

· Proposal 3: UE shall not include serving cell measured result in neighbouringMeasResult in the Measurement report.

· Proposal 4: To include the specification for the setting of the quantity for inter-RAT measurement in neighbouringMeasResult.
· Proposal 5: To propose reportInterval as mandatory.
· Proposal 6: To include specify UE behaviour for triggerType set as “event” upon numberOfReportsSent is equal to reportAmount.
· Proposal 7: To start timer T321 upon corresponding measId is added/modified.
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