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1 Introduction

By definition, RSRP is an absolute value of received power of reference signal, and often expressed in dBm. In contrast, RSRQ is a sort of relative value, and thus expressed in dB. If we strictly follow the definition, current descriptions in section 5.5.4.2 through 5.5.4.8 need some modification in order for each event triggering condition to strictly make sense in terms of unit consistency. 

In the #62bis RAN2 meeting, it was agreed upon that, for quantity used to evaluate the triggering condition for a certain event, either RSRP or RSRQ can be used. This agreement also needs to be taken into account for the modification. 

2 Discussion

Problem and considerations  In order to identify what the problem is, we first take a look at the inequality below that is entering condition for event A1. 
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According to the current specification, Ms is expressed in dBm, and both Hys and Thresh are expressed in dB. Then the inequality is expressed in terms of unit, for example, as 

X dBm > Y dB

This does not make sense due to the unit inconsistency. If the left-hand side is in the unit of dBm, the right-hand side also should be in the unit of dBm in order to maintain a physical meaning of the inequality. Compactly saying, when Ms is used as RSRP that is in unit of dBm, Thresh needs to be expressed in dBm. This is the first consideration regarding the modification.
The second consideration is the agreement which was made at #62bis RAN2 meeting. According to the agreement, triggerQuantity can be either RSRP or RSRQ. This means Ms could be configured to be either RSRP or RSRQ. In case the quantity is configured as RSRQ, then Ms has the unit of dB and Thresh in unit of dB generates no problem. 
Example correction  Taking into two considerations above into account, we suggest the unit descriptions need to be changed as follows from section 5.5.4.2 through 5.5.4.8. Note that the following is taken from section 5.5.4.2 just for an example purpose.  
> Current description:
Ms is expressed in dBm
Hys, Thres are expressed in dB

> Proposed description:
Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ
Hys is expressed in dB
Thres is expressed in dBm in case Ms is expressed in dBm; otherwise it is expressed in dB
Proposal 1: Unit description need to be corrected to keep unit consistency in event triggering inequality. Sections from 5.5.4.2 through 5.5.4.8 need to be applied for the corrections. Text proposal is given in section 3.
Editorial comments  We also suggest small editorial corrections or suggestions covering from section 5.5.4.2 to 5.5.4.8. The lists of those are as follows: 
> Inequality would be better term than equality
> Thres( Thresh (applied for section 5.5.4.2 and 5.5.4.3)

> as entry equation ( as entry condition (applied for section 5.5.4.6 and 5.5.4.6)
Proposal 2: Editorial corrections and suggestions given above are to be reflected. 
3 Text Proposal

	<!--Start of Text Proposal 1 -->


5.5.4.2
Event A1 (Serving becomes better than threshold)

The UE shall:

1>
apply inequality A1-1, as specified below, as the entry condition for this event;

1>
apply inequality A1-2, as specified below, as the leaving condition for this event;

Inequality A1-1 (Entering condition)


[image: image2.wmf]Thresh

Hys

Ms

>

-


Inequality A1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. a1-Threshold as defined within the VarMeasurementConfiguration for this event)

Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ
Hys is expressed in dB
Thresh is expressed in dBm in case Ms is expressed in dBm; otherwise it is expressed in dB
5.5.4.3
Event A2 (Serving becomes worse than threshold)

The UE shall:

1>
apply inequality A2-1, as specified below, as the entry condition for this event;

1>
apply inequality A2-2, as specified below, as the leaving condition for this event;

Inequality A2-1 (Entering condition)
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Inequality A2-2 (Leaving condition)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within the VarMeasurementConfiguration for this event)

Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ
Hys is expressed in dB
Thresh is expressed in dBm in case Ms is expressed in dBm; otherwise it is expressed in dB
5.5.4.4
Event A3 (Neighbour becomes offset better than serving)

The UE shall:Ofn)

1>
apply inequality A3-1, as specified below, as the entry condition for this event;

1>
apply inequality A3-2, as specified below, as the leaving condition for this event;

Inequality A3-1 (Entering condition)
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Inequality A3-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of the neighbouring cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Ocn is the cell specific offset of the neighbour cell. If not configured zero offset shall be applied.

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Ofs is the frequency specific offset of the serving frequency (i.e. offsetFreq within MeasObjectEUTRA)

Ocs is the cell specific offset of the serving cell (i.e. servingCellOffset within MeasObjectEUTRA)

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Off is the offset parameter for this event (i.e. a3-Offset as defined within the VarMeasurementConfiguration for this event)

Mn, Ms are expressed in dBm in case of RSRP, or in dB in case of RSRQ
Ofn, Ocn, Ofs, Ocs, Hys, Off are expressed in dB

5.5.4.5
Event A4 (Neighbour becomes better than threshold)

The UE shall:

1>
apply inequality A4-1, as specified below, as the entry condition for this event;

1>
apply inequality A4-2, as specified below, as the leaving condition for this event;

inequality A4-1 (Entering condition)
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Inequality A4-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of the neighbouring cell

Ofn is the frequency specific offset of the frequency of the neighbour cell
Ocn is the cell specific offset of the neighbour cell

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within the VarMeasurementConfiguration for this event)

Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ
Ofn, Ocn, Hys are expressed in dB
Thresh is expressed in dBm in case Ms is expressed in dBm; otherwise it is expressed in dB
5.5.4.6
Event A5 (Serving becomes worse than threshold1 and neighbour becomes better than threshold2)

The UE shall:

1>
apply inequality A5-1 and inequality A5-2 i.e. both have to be fulfilled, as specified below, as the entry condition for this event;

1>
apply inequality A5-3 and inequality A5-4 i.e. at least one of the two has to be fulfilled, as specified below, as the leaving condition for this event;

Inequality A5-1 (Entering condition 1)
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Inequality A5-2 (Entering condition 2)
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Inequality A5-3 (Leaving condition 1)
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Inequality A5-4 (Leaving condition 2)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Mn is the measurement result of the neighbouring cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Ocn is the cell specific offset of the neighbour cell

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh1 is the threshold parameter for this event (i.e. a5-Threshold1 as defined within the VarMeasurementConfiguration for this event)

Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within the VarMeasurementConfiguration for this event)

Mn, Ms are expressed in dBm in case of RSRP, or in dB in case of RSRQ
Ofn, Ocn, Hys are expressed in dB
Thresh1 is expressed in dBm in case Ms is expressed in dBm; otherwise it is expressed in dB
Thresh2 is expressed in dBm in case Mn is expressed in dBm; otherwise it is expressed in dB
5.5.4.7
Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:

1>
for UTRA and CDMA2000, only trigger the event for cells included in the corresponding measurement object;

1>
apply inequality B1-1, as specified below, as the entry condition for this event;

1>
apply inequality B1-2, as specified below, as the leaving condition for this event;

Inequality B1-1 (Entering condition)
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inequality B1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of the neighbouring inter RAT cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. b1-Threshold as defined within the VarMeasurementConfiguration for this event)

Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ
Ofn, Hys are expressed in dB
Thresh is expressed in dBm in case Mn is expressed in dBm; otherwise it is expressed in dB
5.5.4.8
Event B2 (Serving becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)

The UE shall:

1>
for UTRA and CDMA2000, only trigger the event for cells included in the corresponding measurement object;

1>
apply inequality B2-1 and inequality B2-2 i.e. both have to be fulfilled, as specified below, as the entry condition for this event;

1>
apply inequality B3-3 and inequality B2-4 i.e. at least one of the two has to be fulfilled, as specified below, as the leaving condition for this event;

Inequality B2-1 (Entering condition 1)
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Inequality B2-2 (Entering condition 2)
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Inequality B2-3 (Leaving condition 1)
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Inequality B2-4 (Leaving condition 2)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Mn is the measurement result of the neighbouring inter RAT cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh1 is the threshold parameter for this event (i.e. b2-Threshold1 as defined within the VarMeasurementConfiguration for this event)

Thresh2 is the threshold parameter for this event (i.e. b2-Threshold2 as defined within the VarMeasurementConfiguration for this event)
Mn, Ms are expressed in dBm in case of RSRP, or in dB in case of RSRQ
Ofn, Hys, Thresh1, Thresh2 are expressed in dB
Thresh1 is expressed in dBm in case Ms is expressed in dBm; otherwise it is expressed in dB
Thresh2 is expressed in dBm in case Mn is expressed in dBm; otherwise it is expressed in dB
	 <!--End of Text Proposal 1-->


	<!--End of Text Proposal 2-->


–
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





INTEGER (0)



-- value range FFS




},





eventA2







SEQUENCE {






a2-Threshold





INTEGER (0)



-- value range FFS




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (0)









  -- value range FFS but will include positive and negative values




},





eventA4







SEQUENCE {






a4-Threshold





INTEGER (0)



-- value range FFS




},





eventA5







SEQUENCE {






a5-Threshold1





INTEGER (0),


-- value range FFS





a5-Threshold2





INTEGER (0)



-- value range FFS




}




},




hysteresis






INTEGER (0),




-- value range FFS



timeToTrigger





INTEGER (0)





-- value range FFS


},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




t321








INTEGER (0)

OPTIONAL


-- Cond CGI





















-- value range FFS


}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic


reportAmount





SEQUENCE {}





OPTIONAL
-- Need OP

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	ax-Threshold(n)
Thres.hold to be used in EUTRA measurement report triggering condition for event number of x. If multiple thresholds need to be definedfor event number of x, each threshold is differentiated by n. Value in dBm or dB, each corresponding to the case triggerQuantity is rsrp or rsrq, respectively

	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. Value in 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 event triggers the UE to perform periodical reporting with the indicated interval. Value in seconds.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited). In case reportCGI is set to ‘TRUE’ only value 1 applies. In case of the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter 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

	CGI
	This IE is mandatory in case reportCGI is set to ‘TRUE’; otherwise it is not needed


–
ReportConfigId
The IE ReportConfigId is used to identify a measurement reporting configuration.

ReportConfigId information element
-- ASN1START

ReportConfigId ::=




INTEGER (1..maxReportConfigId)

-- ASN1STOP

	ReportConfigId field descriptions

	Void




–
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.

ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





INTEGER (0)



-- value range FFS




},





eventB2







SEQUENCE {






b2-Threshold1





INTEGER (0),


-- value range FFS





b2-Threshold2





INTEGER (0)



-- value range FFS




}




},




timeToTrigger




INTEGER (0)






-- value range FFS


},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




t321









INTEGER (0)

OPTIONAL
-- Cond CGI





















-- value range FFS


}


},


maxReportCells





INTEGER (1..maxCellReport),


reportQuantity





SEQUENCE {}





OPTIONAL,
-- Need OP; FFS

reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic


reportAmount





SEQUENCE {}





OPTIONAL
-- Need OP

}

-- ASN1STOP

	ReportConfigInterRAT field descriptions

	eventId

Choice of inter-RAT event triggered reporting criteria.

	bx-Threshold(n)
Thres.hold to be used in InterRAT measurement report triggering condition for event number of x. If multiple thresholds need to be definedfor event number of x, each threshold is differentiated by n. Value in dBm or dB, each corresponding to the case triggerQuantity is rsrp or rsrq, respectively

	timeToTrigger

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

	maxReportCells

Max number of cells to include in the measurement report.

	reportQuantity

Need is FFS.

	reportInterval
If included, the event triggers the UE to perform periodical reporting with the indicated interval.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited). In case reportCGI is set to ‘TRUE’ only value 1 applies. In case of the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter 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

	CGI
	This IE is mandatory in case reportCGI is set to ‘TRUE’; otherwise it is not needed


	<!--End of Text Proposal 2-->


