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1 Introduction

The text proposal for RRM part has been discussed in the email discussion#20. There still has some remaining issues need to be discussed further.

In the discussion we will propose the further change on RRM part.

2 Discussion 
2.1 The ARFCN in the MeasObjectNR
In the wider carrier, there may be multiple SSBs from the view of frequency. The cell concept is some different from that in LTE. In the current RRM TP [1], there is one ARFCN per MeasObjectNR. However, it is unclear what the ARFCN is. It is the centre of the wider carrier, or something else? 
RAN2 has agreed that each SSB frequency should be configured as individual measurement object and one measurement object corresponds to a single SS block frequency:
5
Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).

6
The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).

It seems that the measurement object anchors on SSB frequency. Therefore, we suggest that the AFRCN can be explained as the center frequency of the corresponding SSB. In current TP, there are a frequencyoffset. The frequencyoffset should be removed. 

	ReferenceSignalConfig::=     


 SEQUENCE {


ssb-MeasurementTimingConfiguration

SSB-MeasurementTimingConfiguration









OPTIONAL,


ssbPresence







CHOICE {



present








SEQUENCE {




frequencyOffset






TYPE_FFS!


},



notPresent







SEQUENCE {




-- FFS: How to inform the UE where else to find the SSB. FFS whether to indicate here a carrier or a cell ID or multiple cell IDs



},


}


Proposal 1: the ARFCN in the MeasObjectNR is the center frequency of the corresponding SSB. Remove the frequencyOffset for SSB configuration.
2.2 RSRP-Range

In current running TP, there are two IEs for RSRP/RSRQ/SINR measurement result and thresholds: RSRP-Range and RSRPRange.

ThresholdNR ::=






SEQUENCE{


threshold-RSRP






RSRP-Range




OPTIONAL,


threshold-RSRQ






RSRQ-Range




OPTIONAL,


threshold-SINR






SINR-Range




OPTIONAL

}
MeasTriggerQuantity::=





CHOICE {


rsrp









RSRPRange,


rsrq









RSRQRange,


sinr









SINRRange
}
However, both the two IEs are not defined. We assume that only one is needed and the RSRPRange/RSRQRange/ SINRRange should be changed to RSRP-Range/RSRQ-Range/SINR-Range. And also the definitions should be introduced, see the attached TP.

Proposal 2: Introduce the IE definition for RSRP-Range/RSRQ-Range/SINR-Range, and change the RSRPRange/RSRQRange/ SINRRange to RSRP-Range/RSRQ-Range/SINR-Range.
2.3 absoluteThresholdCellQuality

In the current RRM TP, the absolute threshold for cell derivation and beam report is optional. Actually, it does not accurately reflect the agreed conclusion. The reason why the rapporteur so captures is “if network set nroSS-BlocksToAverage to 1 and beam reporting is not configured (e.g. single beam scenarios where NR is deployed in lower frequencies), the parameter would not be used by the UE”. The only benefit is saving the threshold overhead. However, if so, it allows that the network sets the field absent even for multiple beam scenario in high frequency, i.e. the threshold is absent when the nroSS-BlocksToAverage is more than 1, or the maxNroRsIndexesToReport is more than 1. Without the absolute threshold, for cell derivation some beams with very bad signal may be used to derive the cell quality, and for beam report the UE may report some beams with very bad signal, which will waste the signalling overhead. To avoid the situation, one compromise method is adding a restriction in the specification that only when both the nroSS-BlocksToAverage and maxNroRsIndexesToReport are absent (or set to 1), the absolute threshold can be absent. Otherwise, the absolute threshold shall be present. 
Proposal 3: The absolute threshold is absent only when both the nroSS-BlocksToAverage and maxNroRsIndexesToReport are absent (or set to 1). Otherwise, the absolute threshold shall be present.

In the current TP, the two levels are optional. We think that it is sufficient that the inner layer is absent. Additional “optional” increases the overhead.

absoluteThresholdCellQuality

SEQUENCE {



absThreshSS-BlocksConsolidation


ThresholdNR


OPTIONAL,



absThreshCSI-RS-Consolidation


ThresholdNR


OPTIONAL

}

OPTIONAL,

--Config for cell measurement derivation


maxBeamsCellQuality


SEQUENCE {



nroSS-BlocksToAverage


INTEGER (2..maxNroSS-BlocksToAverage)


OPTIONAL,



nroCSI-RS-ResourcesToAverage
INTEGER (2..maxNroCSI-RS-ResourcesToAverage)
OPTIONAL

}

OPTIONAL,
Proposal 4: The absoluteThresholdCellQuality/maxBeamsCellQuality is mandatory with the inner layer is optional.

About the field description for absoluteThresholdCellQuality “Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s)”, the absolute threshold is also used for beam selection for beam report.
Proposal 5: The absoluteThresholdCellQuality field description should be changed to indicate that the threshold is also used for beam selection for beam report.

2.4 Measurement quantity for beam sort 
The current TP, the UE derives each cell quantity by the best N beams for that quantity as below: 

The UE shall:

1>
for each cell measurement quantity to be derived based on SS/PBCH block;

2>
if nroSS-BlocksToAverage in the associated measObject is not configured; or

2>
if absThreshSS-BlocksConsolidation in the associated measObject is not configured; or

2>
if the highest beam measurement quantity value is below absThreshSS-BlocksConsolidation:

3>
derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [FFS]; 

2>
else:

3>
derive each cell measurement quantity based on SS/PBCH block as the linear average of the power values of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation where the total number of averaged beams shall not exceed nroSS-BlocksToAverage;

if multiple cell qualities (for example RSRQ and RSRQ) are configured to report, the UE may have different sets of best N beams for cell derivation considering the best N beams for RSRP and RSRQ may be different.

However, there has only one set of beams in measurement report, the current TP says the UE should include the best beam for each quantity, and other beams above the threshold in decreasing order, but it is unclear on how to sort these beams. If we sort beams by different quantities (for example RSRP or RSRQ), the results would be different. 

For beam measurement information to be included in a measurement report the UE shall:

1>
set rsIndexResults to include up to maxNroRsIndexesToReport beam indexes in order of decreasing quantity as follows: 

2>
if the measurement information to be included is based on SS/PBCH block:

3>
include within resultsSSBIndexes the index associated to the best beam for that SS/PBCH block quantity and the remaining beams whose quantity is above absThreshSS-BlocksConsolidation defined in the VarMeasConfig for the corresponding measObject;

3>
if onlyReportBeamIds is not configured, include the SS/PBCH based measurement results associated to each beam index;

To clarify the beam raking criteria for beams report, one possible change is to sort the beams by the quantity triggered by the event, but it is still unclear on how to sort beams for periodical MR. another options is to indicate the quantity for beams sort explicitly by the network, in that case an additional configuration is needed to indicate the quantity for beam sort in MR.

Proposal 6:  the network needs to indicate the measurement quantity for beam sort in measurement configuration if multiple quantities are configured to report.

3 Conclusion
This document raises the following proposals:

Proposal 1: the ARFCN in the MeasObjectNR is the center frequency of the corresponding SSB. Remove the frequencyOffset for SSB configuration.

Proposal 2: Introduce the IE definition for RSRP-Range/RSRQ-Range/SINR-Range, and change the RSRPRange/RSRQRange/ SINRRange to RSRP-Range/RSRQ-Range/SINR-Range.
Proposal 3: The absolute threshold is absent only when both the nroSS-BlocksToAverage and maxNroRsIndexesToReport are absent (or set to 1). Otherwise, the absolute threshold shall be present.

Proposal 4: The absoluteThresholdCellQuality/maxBeamsCellQuality is mandatory with the inner layer is optional.

Proposal 5: The absoluteThresholdCellQuality field description should be changed to indicate that the threshold is also used for beam selection for beam report.

Proposal 6: the network need to indicate the measurement quantity for beam sort in measurement configuration if multiple quantities are configured to report.
4 References
[1] DRAFT Summary [99-bis#20][NR] TP on RRM (Ericsson) - v3.docx

5 Text proposal

---------Starting of change-----------------
5.5.5.1
Reporting of beam measurement information

For beam measurement information to be included in a measurement report the UE shall:

1>
set rsIndexResults to include up to maxNroRsIndexesToReport beam indexes in order of decreasing quantity indicated by rankQuantity as follows: 

2>
if the measurement information to be included is based on SS/PBCH block:

3>
include within resultsSSBIndexes the index associated to the best beam for that SS/PBCH block quantity and the remaining beams whose quantity is above absThreshSS-BlocksConsolidation defined in the VarMeasConfig for the corresponding measObject;

3>
if onlyReportBeamIds is not configured, include the SS/PBCH based measurement results associated to each beam index;

2>
if the beam measurement information to be included is based on CSI-RS:

3>
include within resultsCSI-RSIndexes the index associated to the best beam for that CSI-RS quantity and the remaining beams whose quantity is above absThreshCSI-RS-Consolidation defined in the VarMeasConfig for the corresponding measObject;

3>
if onlyReportBeamIds is not configured, include the CSI-RS based measurement results associated to each beam index;

---------Skip to next change-----------------
–
MeasObjectNR
The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements or CSI-RS intra/inter-frequency measurements.

MeasObjectNR information element

-- ASN1START

-- TAG-MEAS-OBJECT-NR-START

MeasObjectNR ::=






SEQUENCE {


carrierFreq








ARFCN-ValueNR,


--RS configuration (e.g. SMTC window, CSI-RS resource, etc.)


referenceSignalConfig





ReferenceSignalConfig













OPTIONAL,


--Consolidation of L1 measurements per RS index


absoluteThresholdCellQuality


SEQUENCE {



absThreshSS-BlocksConsolidation


ThresholdNR
















OPTIONAL,



absThreshCSI-RS-Consolidation


ThresholdNR
















OPTIONAL


},


--Config for cell measurement derivation


maxBeamsCellQuality





SEQUENCE {



nroSS-BlocksToAverage




INTEGER (2..maxNroSS-BlocksToAverage)









OPTIONAL,



nroCSI-RS-ResourcesToAverage


INTEGER (2..maxNroCSI-RS-ResourcesToAverage)







OPTIONAL


}
,


--Frequency-specific offsets (only for events A3, A6)


offsetFreq








Q-OffsetRangeList,


-- Cell list


cellsToRemoveList






CellIndexList















OPTIONAL,


cellsToAddModList






CellsToAddModList














OPTIONAL,


-- Black list


blackCellsToRemoveList





CellIndexList















OPTIONAL,


blackCellsToAddModList





BlackCellsToAddModList













OPTIONAL,


-- White list


whiteCellsToRemoveList





CellIndexList















OPTIONAL,


whiteCellsToAddModList





WhiteCellsToAddModList













OPTIONAL

}

-- TODO: To be updated based on email discussion[99#31][NR] Additional information for SSB and CSI-RS config (Ericsson) 

ReferenceSignalConfig::=     


 SEQUENCE {


ssb-MeasurementTimingConfiguration

SSB-MeasurementTimingConfiguration









OPTIONAL,


ssbPresence







CHOICE {



present








SEQUENCE {



},



notPresent







SEQUENCE {




-- FFS: How to inform the UE where else to find the SSB. FFS whether to indicate here a carrier or a cell ID or multiple cell IDs



},


}


-- CSI-RS resources to be used for for CSI-RS based RRM measurements


csi-rs-ResourceConfig-Mobility


SEQUENCE (SIZE (1.. maxNrofCSI-RS-ResourcesRRM))
OF CSI-RS-ResourceConfig-Mobility
OPTIONAL -- Need N




-- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:


useServingCellTimingForSync



BOOLEAN

}

--------Skip to next change-----------------
	absThreshSS-BlocksConsolidation

Absolute threshold for the consolidation of measurement results and beam selection for beam report per SS/PBCH block(s) from L1 filter(s). The values above the threshold are used as input to the derivation of cell measurement results as described in 5.5.3.3 and the L3 filter(s) per SS/PBCH block index as described in 5.5.3.2, and are also used for beam report. The corresponding absolute threshold in the field is absent only when both the nroSS-BlocksToAverage and maxNroRsIndexesToReport are absent. Otherwise, the corresponding absolute threshold shall be present.


--------Skip to next change-----------------
–
RSRP-Range
The IE RSRP-Range specifies the value range used in RSRP measurements and thresholds. Integer value for RSRP measurements according to mapping table in TS 38.133 [FFS].

RSRP-Range information element
-- ASN1START

RSRP-Range ::=





INTEGER(0..FFS)

-- ASN1STOP

–
RSRQ-Range
The IE RSRQ-Range specifies the value range used in RSRQ measurements and thresholds. Integer value for RSRQ measurements according to mapping table in TS 38.133 [FFS].

RSRQ-Range information element
-- ASN1START

RSRQ-Range ::=





INTEGER(0..FFS)

-- ASN1STOP

–
SINR-Range
The IE SINR-Range specifies the value range used in SINR measurements and thresholds. Integer value for SINR measurements according to mapping table in TS 38.133 [FFS].

SINR-Range information element
-- ASN1START

SINR-Range ::=





INTEGER(0..FFS)

-- ASN1STOP

---------Skip to next change-----------------
ReportConfigNR information element

-- ASN1START

-- TAG-REPORT-CONFIG-START

ReportConfigNR ::=






SEQUENCE {


reportType








CHOICE {



periodical








PeriodicalReportConfig, 



eventTriggered







EventTriggerConfig,



reportCGI








Type_FFS!,



...


}

}

-- TODO: Consider separating trgger configuration (trigger, periodic, …) from report congiguration. 

-- Current structure allows easier definiton of new events and new report types e.g. CGI, etc.

EventTriggerConfig::=





SEQUENCE {


eventId









CHOICE {



eventA1









SEQUENCE {




a1-Threshold







MeasTriggerQuantity,




reportOnLeave







BOOLEAN,




hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger



},



eventA2









SEQUENCE {




a2-Threshold







MeasTriggerQuantity,




reportOnLeave







BOOLEAN,




hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger



},



eventA3









SEQUENCE {




a3-Offset








MeasTriggerQuantityOffset,




reportOnLeave







BOOLEAN,




hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger,




useWhiteCellList






BOOLEAN













OPTIONAL



},



eventA4









SEQUENCE {




a4-Threshold







MeasTriggerQuantity,




reportOnLeave







BOOLEAN,




hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger,




useWhiteCellList






BOOLEAN













OPTIONAL



},



eventA5









SEQUENCE {




a5-Threshold1







MeasTriggerQuantity,




a5-Threshold2







MeasTriggerQuantity,




reportOnLeave







BOOLEAN,




hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger,




useWhiteCellList






BOOLEAN













OPTIONAL



},



eventA6









SEQUENCE {




a6-Offset








MeasTriggerQuantityOffset,




reportOnLeave







BOOLEAN,




hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger,




useWhiteCellList






BOOLEAN













OPTIONAL



},


},


rsType









ENUMERATED {ss, csi-rs},


-- Common reporting config (at least to periodical and eventTriggered)


reportInterval







ReportInterval,


reportAmount







ENUMERATED {FFS!},


-- Cell reporting configuration


reportQuantityCell






MeasReportQuantity,


maxReportCells







INTEGER (1..maxCellReport),


-- RS index reporting configuration


reportQuantityRsIndexes





MeasReportQuantity






OPTIONAL,

rankQuantity







RankQuantity








OPTIONAL,

maxNroRsIndexesToReport
INTEGER (1..maxNroIndexesToReport) 








OPTIONAL,


onlyReportBeamIds






BOOLEAN















OPTIONAL


-- If configured the UE includes the best neighbour cells per serving frequency


reportAddNeighMeas






TYPE_FFS!

}

PeriodicalReportConfig ::=




SEQUENCE {


rsType









ENUMERATED {ss, csi-rs},


-- Common reporting config (at least to periodical and eventTriggered)


reportInterval







ReportInterval,


reportAmount







ENUMERATED {FFS!},


-- Cell reporting configuration


reportQuantityCell






MeasReportQuantity,


maxReportCells







INTEGER (1..maxCellReport),


-- RS index reporting configuration


reportQuantityRsIndexes





MeasReportQuantity








OPTIONAL,


rankQuantity







RankQuantity








OPTIONAL,


maxNroRsIndexesToReport





INTEGER (1..maxNroIndexesToReport) 








OPTIONAL,


onlyReportBeamIds






BOOLEAN















OPTIONAL

}

RankQuantity::=





ENUMERATED {RSRP, RSRQ, SINR}

MeasTriggerQuantity::=





CHOICE {


rsrp









RSRPRange,


rsrq









RSRQRange,


sinr









SINRRange

}

MeasTriggerQuantityOffset::=



CHOICE {


rsrp









INTEGER (FFS!)



OPTIONAL,


rsrq









INTEGER (FFS!)



OPTIONAL,


sinr









INTEGER (FFS!)



OPTIONAL

}

MeasReportQuantity::=





SEQUENCE {


rsrp









BOOLEAN,


rsrq









BOOLEAN,


sinr









BOOLEAN

}
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