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1. Introduction
After discussion at RAN2#62, An LS was sent from RAN2 to RAN1 ref [2], asking if current measurements is sufficient for ICIC, and if this is not the case then if threshold based measurement scheme would be sufficient for ICIC in Rel-8, as this would have smaller impact on RAN2 specifications than other discussed proposals. The method described was using event A3 to indicate when a UE enters an ICIC-zone and add a new event ”offset worse than”, to indicate UE leaving an ICIC-zone.
At RAN2#63bis a response LS was received from RAN1 ref [1], indicating that current measurements is not sufficient, but a threshold based approach would be acceptable. An example with three different thresholds was described in the LS. Also the method of using periodic measurements where triggering and reporting is restricted by MAC, e.g. by the exsistence of valid grant, would be acceptable to RAN1.
At RAN2#63bis a couple of proposals for the new event ”offset-worse-than” were discussed, ref [3] and [4]. It was agreed that for the new event, it is needed some method to avoid that UE generates a measurement report for every newly detected cell. It was also a general agreement that a Rel-8 solution shall be simple. 
In off-line discussions it was proposed a solution to not introduce the new event, but instead introduce a ”measurement report on leave” function for the current A3 event, see ref [5]. The benefit of this solution is that it implements largely the same behaviour as a new offset-worse-than event while avoiding the problem of reporting every detected cell, while introducing very small impact to 36.331. 
When re-discussed on-line, the new solution was the only one on the table. However, some companies had concern that it might not work, and more time was given for off-line checking, and the email discussion was started to reach a conclusion if possible.

Text Proposal for 36.331 is included. 
2. Discussion

2.1 Solution 1: Extend A3 event with “report on leave”.
This solution is described in attached text proposal. 
Comments: 
General

LG proposed a modification to the initial text proposal to ensure that measurement report contains those cells for which the entering condition has triggered but the leaving condition has not yet triggered. This would add to the clarity and make it easier to interpret the measurement report. This modification has been included in the attached text proposal. 
Company positions: The solution with the LG modification was supported by the following companies: LG, Huawei, Ericsson, Qualcomm, Telecom Italia, Samsung. 

Nokia expressed concerns about the possible un-clarity in interpretation of the event A3 if there can be reports triggered both at entry and at leave conditions. It was remarked that for ICIC, measurement ID would typically be different than for mobility, and for ICIC the interpretation of the measurement report is very straight-forward as the reported cells is the list of cells that need to be taken into account for ICIC for this UE. 
The following additional aspects were discussed: 
Samsung brought up possible impact to periodical reporting: The handling of the numberOfReportsSent counter, that is used for (event triggered) periodical reporting. When the leave criterion is met, there are two options for handling this counter:

a) reset numberOfReportsSent to 0

b) no changes

 One could argue that the handling upon leave should be the same as the handling upon entry i.e. apply option a). This approach involdes slightly more changes. Assuming the 'reportOnLeave' is used for ICIC only, there does however not seem a real need to support Event Triggered Periodical (ETP) in combination with 'reportOnLeave'. In other words: option b, as was in the original Huawei proposal, seems sufficient.
Company positions: Alt b) supported by Samsung, LG, Huawei
3. Conclusion

Proposal: the solution of ”report on leave” for event A3 to be supported (for the purpose ICIC). 
Proposal: the ”report on leave” shall not trigger subsequent periodical reports.
Proposal: agree on attached text proposal. 
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TEXT PROPOSAL based on R2-085978 CR to 36.331-8.3.0-ver2-clean
5.5.4
Measurement report triggering

5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
if the triggerType is set to ‘event’ consider a neighbouring cell on the associated frequency/ set of frequencies (GERAN) to be applicable as follows:

3>
if the corresponding measObject concerns UTRA or CDMA2000: when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list);

3>
if the corresponding measObject concerns GERAN: when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId;

3>
if the corresponding measObject concerns EUTRA: when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration for this measId;

2>
else consider a neighbouring cell on the associated frequency to be applicable as follows:

3>
if the corresponding measObject concerns UTRA or CDMA2000: when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list) or the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’ or to ‘reportCGI’;

3>
if the corresponding measObject concerns GERAN: when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId or the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’ or to ‘reportCGI’;

3>
if the corresponding measObject concerns EUTRA: when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration for this measId;

2>
if the triggerType is set to ‘event’ and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration, is fulfilled for one or more applicable cells for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration while the VarMeasurementReports does not include an entry for this measId (a first cell triggers the event):

3>
include an entry within the VarMeasurementReports for this measId;

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to ‘periodical’ and a (first) measurement result is available:

3>
include an entry within the VarMeasurementReports for this measId;

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to ‘event’ and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration, is fulfilled for one or more applicable cells not included in the cellsTriggeredList for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration (a subsequent cell triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
Upon expiry of the periodical reporting timer for this:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>

if the triggerType is set to ‘event’ and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasurementReports for this measId for a duration exceeding the value of timeToTrigger defined within the VarMeasurementConfiguration for this event:

3>
remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId;

3>
if reportOnLeave is set for the corresponding reporting configuration:


4>
initiate the measurement reporting procedure, as specified in 5.5.5;
3>
if the cellsTriggeredList defined within the VarMeasurementReports for this measId is empty:

4>
remove the entry within the VarMeasurementReports for this measId;

4>
stop the periodical reporting timer for this event, if running;

–
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),





reportOnLeave





BOOLEAN




},





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 {}





OPTIONAL,
-- Cond Periodic


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
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 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]


	Conditional presence
	Explanation

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



















































































































































































