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1
Introduction
The value ranges for RSRP and RSRQ have been agreed earlier in RAN2/RAN4, and the agreements are captured in 36.133. However, the value ranges for RSRQ/RSRQ are mentioned in several places of 36.331, and each place defines the value range separately, which is cumbersome and error-prone. To prevent future errors and correct an existing mistake, the handling of the value ranges could also be unified as an ASN-1 clean-up action.
2
RSRP/RSRQ Value Ranges in 36.133
Currently the RSRP value ranges is defined in 36.133 as follows:

Table 9.1.4-1: RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP  -140
	dBm

	RSRP_01
	-140  RSRP < -139
	dBm

	RSRP_02
	-139  RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46  RSRP < -45
	dBm

	RSRP_96
	-45  RSRP < -44
	dBm

	RSRP_97
	-44  RSRP
	dBm


Similarly, RSRQ value range is defined as follows:

Table 9.1.7-1: RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19 ( RSRQ < -18.5
	
dB


	…
	…
	…

	RSRQ_31
	-4 ( RSRQ < -3.5
	dB

	RSRQ_32
	-3.5 ( RSRQ < -3
	dB

	RSRQ_33
	-3 ( RSRQ
	dB


3
Value Ranges for RSRP/RSRQHeading 1
There seems to be a simple error related to RSRP range in s-Measure definition of the 
3.1
RSRP Value Range
In RAN2#63bis [REF], it was agreed that both the RSRP and RSRQ of the serving would always be signalled together with the measurement results. 

The s-Measure [6] is the serving cell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Its value is given in dBm, and it is defined to be RSRP. However, there seems to be a small typo in [7]: The MeasuredResults IE lists the value range for RSRP as 0…96, while it should be 0…97. We propose to correct this obvious typo.
MeasuredResults information element
-- ASN1START

MeasuredResults ::=




SEQUENCE {


measId







MeasId,


measResultServing




SEQUENCE {



rsrpResult






INTEGER (0..96),



rsrqResult






INTEGER (0..33)


},
3.2
Value Range Handling in RRC in General
As can be seen from the example above, it is quite easy to make small mistakes in value ranges. To avoid this, ASN-1 could introduce a general element for both RSRP and RSRP that would then be used in all definitions of the measurement quantities. This would define the value ranges in just one place, so possibility of errors over several parts is minimised. The TP for one example of this is attached, but it could be discussed whether this is seen necessary.

4
Conclusion
There are two separate issues here: The simple correction of a typo in RRC specs, and a proposal to simplify the ASN-1 handling in RRC specs wrt. RSRP/RSRQ value ranges. The first is obvious, but the second should be discussed before decision. A text proposal for both is anyway attached 
TP for RSRP value range correction:

Beginning of Text Proposal
–
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),



rsrqResult






INTEGER (0..33)


},

neighbouringMeasResults



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...

}

MeasResultListEUTRA ::=



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


physicalCellIdentity



PhysicalCellIdentity,


globalCellIdentity




GlobalCellId-EUTRA


 

OPTIONAL,
measResultEUTRA





SEQUENCE {



rsrpResult






INTEGER (0..97)




OPTIONAL,



rsrqResult






INTEGER (0..33)




OPTIONAL,



...


}

}

...
-- ASN1STOP

End of Text Proposal
TP for RSRP/RSRQ value range handling:

Beginning of Text Proposal
–
RSRP-Result 
The IE RSRP-Result specifies the value range used in RSRP measurements and thresholds.
RSRP-Result information element
-- ASN1START

RSRP-Result ::=



INTEGER(0..97)
-- ASN1STOP

	ReportConfigEUTRA field descriptions

	void


–
RSRQ-Result 
The IE RSRQ-Result specifies the value range used in RSRQ measurements and thresholds.
RSRQ-Result information element
-- ASN1START

RSRQ-Result ::=



INTEGER(0..33)
-- ASN1STOP

	ReportConfigEUTRA field descriptions

	void


–
MeasurementConfiguration
The IE MeasurementConfiguration specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

Editor's note:
It has been agreed that the signalling shall support the addition, modification and removal (i.e. delta configuration) of individual measurement objects, reporting configurations and measurement identities.

Editor's note:
It has been agreed to introduce a mechanism by which E‑UTRAN can request the UE to report the CGI corresponding to an E‑UTRA L1 identity (FFS for inter RAT) reported by the UE. The UE is only required to report the CGI if it is provided with sufficient “inactive time”. Further details are FFS.

MeasurementConfiguration information element
-- ASN1START

MeasurementConfiguration ::=

SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need OC


measObjectToAddModifyList


MeasObjectToAddModifyList


OPTIONAL,
-- Need OC


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need OC


reportConfigToAddModifyList


ReportConfigToAddModifyList


OPTIONAL,
-- Need OC


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need OC


measIdToAddModifyList



MeasIdToAddModifyList



OPTIONAL,
-- Need OC


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need OC


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need OC


s-Measure






RSRPResult






OPTIONAL, -- Need OC

hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo


OPTIONAL, 
-- Need OP


mbsfn-NeighbourCellConfig


SEQUENCE {}





OPTIONAL, -- Need FFS 2-bit field FFS

speedDependentParameters


SEQUENCE {



mobilityStateParameters



MobilityStateParameters,



speedDependentScalingParameters

ConnectedModeSpeedDependentScalingParameters

}

















OPTIONAL,
-- Need FFS


...

}

MeasIdToRemoveList ::=



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


measId







MeasId

}

MeasIdToAddModifyList ::=


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


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}

MeasObjectToRemoveList ::=


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


measObjectId





MeasObjectId

}

MeasObjectToAddModifyList ::=

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


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000,



...


}

}

ReportConfigToRemoveList ::=

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


reportConfigId





ReportConfigId

}

ReportConfigToAddModifyList ::=

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


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigEUTRA




ReportConfigEUTRA,



reportConfigInterRAT



ReportConfigInterRAT


}

}

-- ASN1STOP

–
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






RSRP_Result,



rsrqResult






RSRQ_Result

},

neighbouringMeasResults



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...

}

MeasResultListEUTRA ::=



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


physicalCellIdentity



PhysicalCellIdentity,


globalCellIdentity




GlobalCellId-EUTRA


 

OPTIONAL,
measResultEUTRA





SEQUENCE {



rsrpResult






RSRP_Results




OPTIONAL,



rsrqResult






RSRQ_Result




OPTIONAL,



...


}

}

...
-- ASN1STOP

–
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 {}





OPTIONAL,
-- Cond Periodic


reportAmount





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

...

}

ThresholdEUTRA ::=




CHOICE{


RSRP_Result,


RSRQ_Result
}

-- ASN1STOP

–
VarMeasurementConfiguration
The UE variable VarMeasurementConfiguration includes the accumulated configuration of the measurements to be performed by the UE, covering intra-frequency, inter-frequency and inter-RAT mobility related measurements as well as the measurement gap configuration.

VarMeasurementConfiguration UE variable
-- ASN1START

VarMeasurementConfiguration ::=

SEQUENCE {


-- Measurement identities


measIdList






MeasIdToAddModifyList



OPTIONAL,


-- Measurement objects


measObjectList





MeasObjectToAddModifyList


OPTIONAL,


-- Reporting configurations


reportConfigList




ReportConfigToAddModifyList


OPTIONAL,


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,


s-Measure






RSRP_Result






OPTIONAL,


cdma2000-SystemTimeInfo



CDMA2000-SystemTimeInfo



OPTIONAL,


mbsfn-NeighbourCellConfig


SEQUENCE {}





OPTIONAL, -- 2-bit field FFS

speedDependentParameters


SEQUENCE {



mobilityStateParameters



MobilityStateParameters,



speedDependentScalingParameters

ConnectedModeSpeedDependentScalingParameters


}

}

-- ASN1STOP

End of Text Proposal
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