
3GPP TSG-RAN WG2 meeting #99
Tdoc (
R2-1709486
Berlin, Germany, 21- 25 August 2017
Agenda Item:

10.4.1.4.7
Souce:
Samsung
Title:
Measurement configuration and reporting, signalling baseline
Document for:

Discussion and decision
1 Introduction

This document initiates a discussion to come to a first baseline for the NR measurement related signalling, reviewing the signalling options available in LTE and summarising (implications) of the measurement related RAN2 agreements on NR. We think this is an important effort and think that typically defining the baseline ASN.1 is the first activity i.e. procedural specification typically follows.
The paper first proposes adopting some small changes to the LTE measurement configuration information to facilitate support of all kind of measurements (addressing problems experienced when adding some measurements in LTE).
Next, the paper also initiates some discussion about which LTE parameters to include in the first NR baseline. Like for other configurations, LTE includes many parameters. Although LTE is baseline, we think think this does not imply that any enhancement introduced in LTE should automatically be included in the first NR baseline i.e. we think we should try to have a lean and clean start (to again properly support a large set of extensions in future, as any new generation).

The paper furthermore discusses some NR issues, mainly related to the specficiation of CSI-RS configurations (where to place, timing configuration) mainly summarising our understanding of the situation in RAN1 (seems further RAN1 progress is needed to conclude).

The paper includes a baseline ASN.1 that may be taken as a first starting point, while an effort is started to conclude which LTE functionality to adopt in NR REL-15.

2 Discussion
2.1 General information structure
As discussed in [1], we propose some small changes to the LTE measurement configuration information structure in order to generalise/ improve extensibility/ support of all kind of measurements. These changes aim to address problems experienced when adding some measurements in LTE, see [1] for further details. Correspondingly, we propose the following regarding the general structure:

Proposal 1
Adopt the general LTE measurement configuration information structure with the following small changes:

· Measurements: a) the measurement object should be an optional part of a measurement, while b) it should also be to configure other parameters for a particular measurement i.e. that a measurement may concern more parameters than just the references to object and reporting configuration

· Report configuration: a) change most mandatory fields to optional, in particular triggerQuantity, reportQuantity and maxReportCells and b) change field purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

· Measurement report: change some of the mandatory fields to optional i.e. for some measurements there should be no need to include radio quality results of the PCell

2.2 Re-use of LTE parameters
Like for other configuration parts, the LTE measurement configuration includes quite a few parameters. Although LTE in general is the baseline for NR, we think think this does not imply that any enhancement introduced in LTE should automatically be included in the first NR release. We think the first NR release should merely include the most essential functionality, so as to have a clean start that can be extended in future.

Unless RAN2 agrees to include all LTE parameters (except for the ones related to WIs not part of the first NR release), it seems inevitable to discus each individual parameter i.e. a rather time consuming process. It may however be possible to agree some general principles e.g. to support that parameters introduced in the first release/ first release in which a WI was introduced.
Proposal 2
RAN2 is requested to discuss and agree how to come to a first baseline for the NR measurement configuration, covering:
· Whether some general principles can be agreed as staring point e.g. to support by default the parameters introduced in the first LTE release/ first release in which a corresponding LTE supported WI was introduced

· What process to use for discussing/ concluding the remaining parameters. For this some kind of offline effort seems appropriate

For reference we have listed the LTE parameters per part of the information structure (measConfig, meas, measObject, reportConfig, measReport) in an annex. We included some remarks and a possible indication regarding whether the parameter should be considered for NR REL-15. In the overview we have used the following options for the status: i.e. baseline, out of scope, consider, and FFS. For cases in which there already is a clear agreement, this is shown. We also prepared a baseline ASN.1 structure only including the baseline parameters.
Note
The main NR measurement functions to decide support for are as follows:
· Quantities/ types SINR, report strongest cells for SON, report strongest CSI-RS, SI request for HO, RSSI, UL delay, SSTD, RxTx time difference, report location only

· Inter-RATs measurements: which RATs to support (UTRA, GERAN, CDMA, WLAN)

· Miscellaneous: mobility state, visited cell history, alternative TTT, T312, include location info, report additional neighbours, report multi band info (with CGI), autonomous gaps, reduced performance, RSRQ on all OFDM symbols, wideband RSRQ

2.3 NR specific parameters

In this section we discuss some NR specific aspects and parameters
Support of NR-SS and CSI-RS based measurements
We assume a network may configure a UE to perform some RRM measurements based on NR-SS and others based on CSI-RS. Which RS to use for a measurement would would be clear from the reportConfig, for which the UE would be configured with two versions i.e. one for NR-SS and one for CSI-RS based measurements. Correspondingly, even for parameters having the same value range the network could configure different parameter values depending on the RS used. This may e.g. be used for N (beams to consider in computing the cell quality) or thresh

We assume that alike in LTE there will only be one measurement object per frequency. One question would be how to support measurements based on NR-SS and CSI-RS. Although most parameters may be agnostic to the RS use, there are parameters that are specific to one RS e.g. CSI RS configuration, while for others a different value range might be appropriate e.g. thresholds. We assume that one generic IE is introduced covering both options.

CSI RS configuration
RAN2 agreed that, to support RRC involved (cell level) mobility based on CSI RS, the measurement object includes CSI RS configurations. There is however an FFS remaining regarding whether to facilitate re-use for other purposes, the CSI RS configurations are better placed elsewhere. In [1] we discussed some potential configuration options and the RAN1 input provided earlier, concluding that careful futher study is required.

We understand that meanwhile RAN1 has progressed CSI-RS related discussions i.e. as follows:

· There may be a need to support separate CSI-RS configurations for beam management (BM) and CSI estimation (i.e. PMI/CQI/RI estimation) as different patterns have been agreed in RAN1.
· There seems a need to support separate CSI-RS configurations for beam management (BM) and RRM as RAN1 agreed that only the CSI-RS for RRM need to support SS-block numerology. Furthermore, we understand that physically different signals may be used for the two purposes

· We are not aware of similar agreements regarding CSI-RS configurations used for detecting RLF and for beam recovery
It unfortunately seems that the CSI-RS related discussions were done in separate sessions, so merging/ alignment has so far not really considered. Hence it does not yet seem possible to conclude our FFS.

measDS-Config

We understand that RAN1 discussed some kind of timing configuration for CSI-RS based RRM measurements, but that so far did not manage to reach any agreements. Hence, this would remain FFS for now.

Note
Even though periodicities of SS and CSI-RS may be different, it may be good to facilitate that SS blocks and CSI-RS can be received in a common, short measurement duration (for UE power saving alike for LTE DRS)

The discussion in this section can be summarised as in the follows:

Observation
Given RAN2 status, it seems not yet possible to conclude whether to facilitate re-use for other purposes, the CSI RS configurations are better placed elsewhere than in the measurement object. For the same reason, it seems to early to conclude about the timing configuration for CSI-RS based RRM measurements.

3 Conclusion & recommendation
The paper discusses the high level contents/ information structure of the measurement related signalling (configuration and reporting). The document includes the following proposal that RAN2 is requested to discuss and conclude:

Proposal 1
Adopt the general LTE measurement configuration information structure with the following small changes:

· Measurements: a) the measurement object should be an optional part of a measurement, while b) it should also be to configure other parameters for a particular measurement i.e. that a measurement may concern more parameters than just the references to object and reporting configuration

· Report configuration: a) change most mandatory fields to optional, in particular triggerQuantity, reportQuantity and maxReportCells and b) change field purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

· Measurement report: change some of the mandatory fields to optional i.e. for some measurements there should be no need to include radio quality results of the PCell

Proposal 2
RAN2 is requested to discuss and agree how to come to a first baseline for the NR measurement configuration, covering:

· Whether some general principles can be agreed as staring point e.g. to support by default the parameters introduced in the first LTE release/ first release in which a corresponding LTE supported WI was introduced

· What process to use for discussing/ concluding the remaining parameters. For this some kind of offline effort seems appropriate

Observation
Given RAN2 status, it seems not yet possible to conclude whether to facilitate re-use for other purposes, the CSI RS configurations are better placed elsewhere than in the measurement object. For the same reason, it seems to early to conclude about the timing configuration for CSI-RS based RRM measurements.

RAN2 is furthermore requested to consider the baseline ASN.1 as a first starting point for the NR measurement configuration.

4 References

[1] R2-1707218 NR RRM measurement configuration (Samsung)
5 A basline ASN.1

Changes using red-colour concern some restructuring to improve/ generalise the information structure (mainly related to proposal 1). Changes using blue colour concern new NR specific parameters.
5.1 Entire measurement related configuration (top level)
MeasConfig ::=





SEQUENCE {


-- Measurements

measToRemoveList




MeasToRemoveList




OPTIONAL,
-- Need ON


measToAddModList




MeasToAddModList




OPTIONAL,
-- Need ON


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need ON


measObjectToAddModList



MeasObjectToAddModList



OPTIONAL,
-- Need ON


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need ON


reportConfigToAddModList


ReportConfigToAddModList


OPTIONAL,
-- Need ON


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need ON


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need ON


s-Measure






RSRP-Range






OPTIONAL,
-- Need ON


...

}

5.2 Measurements

MeasToAddModList ::=



SEQUENCE (SIZE (1..maxMeas)) OF MeasToAddMod

MeasToAddMod ::=
SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId 






OPTIONAL,
-- Need ON

reportConfigId





ReportConfigId,


-- Parameters applicable for one particular measurement


-- Candidates (on/ off flags) for altTTT, whiteList, cellForWhichToReportCGI

useWhiteCellList




BOOLEAN,


cellForWhichToReportCGI


SEQUENCE



carrierFreq






ARFCN-ValueEUTRA,



pci








PhysCellId


}








OPTIONAL,

-- Need ON


usePSCell






BOOLEAN


OPTIONAL, 
-- Need ON


...

}

MeasToRemoveList ::=



SEQUENCE (SIZE (1..maxMeas)) OF MeasId

5.3 Objects

MeasObjectToRemoveList ::=


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

MeasObjectToAddModList ::=


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

MeasObjectToAddModListExt-r13 ::=
SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddModExt-r13
MeasObjectToAddModList-v9e0 ::=

SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddMod-v9e0

MeasObjectToAddMod ::=
SEQUENCE {


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000,



measObjectWLAN-r13




MeasObjectWLAN-r13


...


}

}
MeasObjectNR ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


neighCellConfig





NeighCellConfig,


offsetFreq






Q-OffsetRange



DEFAULT dB0,


-- Cell list


cellsToRemoveList




CellIndexList



OPTIONAL,

-- Need ON


cellsToAddModList




CellsToAddModList


OPTIONAL,

-- Need ON


-- Black list


blackCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


blackCellsToAddModList



BlackCellsToAddModList

OPTIONAL,

-- Need ON


whiteCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


whiteCellsToAddModList



WhiteCellsToAddModList

OPTIONAL,

-- Need ON

measCycleSCell





MeasCycleSCell



OPTIONAL,

-- Need ON


measSubframePatternNeigh


MeasSubframePatternNeigh
OPTIONAL,

-- Need ON


measCSI-RS-ToRemoveList


MeasCSI-RS-ToRemoveList
OPTIONAL,

-- Need ON


measCSI-RS-ToAddModList


MeasCSI-RS-ToAddModList
OPTIONAL,

-- Need ON


FFS whether to use DMTC and whether CSI-RS configs are


-- better placed outside measObject to facilitate use for other purposes


...
}

5.4 Reporting configuration

ReportConfigToRemoveList ::=

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

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {





-- FFS To support reporting for case both RSRQ and RSRQ are to be met,






-- may use sequency of 2 optional fields by ThresholdsEUTRA






a1-Threshold





ThresholdsEUTRA





},





eventA2







SEQUENCE {






a2-Threshold





ThresholdsEUTRA




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdsEUTRA




},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdsEUTRA,






a5-Threshold2





ThresholdsEUTRA




},





...,





eventA6-r10






SEQUENCE {






a6-Offset-r10





INTEGER (-30..30),





}



},




reportOnLeave





BOOLEAN




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








CHOICE {




-- Other LTE cases for which purpose value applies:




-- reportStrongestCellsForSON, reportStrongestCSI-RSs, si-RequestForHO,




-- RSSI, SSTD, ue-RxTxTimeDiff, reportLocation, reportUL-Delay





reportStrongestCells




SEQUENCE {



},




reportCGI







SEQUENCE {



}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq}

OPTIONAL,
-- Need OR,


reportQuantity





BIT STRING





OPTIONAL,
-- Need OR

maxReportCells





INTEGER (1..maxCellReport)
OPTIONAL,
-- Need OR

reportInterval





ReportInterval



OPTIONAL,
-- Need OR

reportAmount





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


rsType







ENUMERATED {ss, csi-rs}

OPTIONAL,
-- Need OR

cellQuantityMaxBeams



ENUMERATED {rsrp, rsrq}

OPTIONAL,
-- Need OR

cellQuantityBeamThresh



ThresholdEUTRA




OPTIONAL,
-- Need OR

maxReportBeams





INTEGER (1..maxBeamReport)
OPTIONAL,
-- Need OR

...

}

5.5 Quantity configuration

QuantityConfig ::=




SEQUENCE {


quantityConfigEUTRA




QuantityConfigEUTRA




OPTIONAL,
-- Need ON


quantityConfigUTRA




QuantityConfigUTRA




OPTIONAL,
-- Need ON


quantityConfigGERAN




QuantityConfigGERAN




OPTIONAL,
-- Need ON


quantityConfigCDMA2000



QuantityConfigCDMA2000



OPTIONAL,
-- Need ON


quantityConfigWLAN




QuantityConfigWLAN




OPTIONAL
-- Need ON


...

}

QuantityConfigEUTRA ::=



SEQUENCE {


cellFilterCoeffs





SEQUENCE {



filterCoefficientSS-RSRP



FilterCoefficient




DEFAULT fc4,



filterCoefficientSS-RSRQ



FilterCoefficient




DEFAULT fc4



filterCoefficientCSI-RSRP



FilterCoefficient




DEFAULT fc4,



filterCoefficientCSI-RSRQ



FilterCoefficient




DEFAULT fc4


},


beamFilterCoeffs





SEQUENCE {



filterCoefficientSS-RSRP



FilterCoefficient




DEFAULT fc4,



filterCoefficientCSI-RSRP



FilterCoefficient




DEFAULT fc4


}



















OPTIONAL
-- Need OR
}
5.6 Measurement report

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


}

















OPTIONAL,

measResultNeighCells



CHOICE {



measResultListNR




MeasResultListNR,



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


measResultServFreqList




MeasResultServFreqList


OPTIONAL,

...
}

MeasResultListNR ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR
MeasResultNR ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResultCell





SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,


},

measResultBeamListNR



SEQUENCE (SIZE (1..maxBeamReport)) OF MeasResultBeamNR
OPTIONAL

...
}

MeasResultNR ::=





CHOICE {


beamId








BeamId,


measResultBeam





SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,


}

}

6 Review of LTE measurement related options (Annex)

6.1 Per UE measurement configuration (i.e. MeasConfig)
	No
	Item
	Remarks/ Status/ Discussion
	Proposal

	1
	Quantity
	Filter coefficients for cell results for RSRP and RSRQ, separate for NR-SS and CSI-RS

Separate filter coefficient(s) for individual beams results
	Baseline (details FFS)

	2
	Gap
	FFS whether to support per CC gaps. FFS whether to configure separate gap for SCG (e.g. EN DC)
	Baseline (details FFS)

	3
	s-Measure
	Applicable for (at least) serving and neighbour cell measurements for RRC involved mobility
	Baseline (details FFS)

	4
	HRPD info
	Information regarding HRPD zone/ cell on which the UE should register
	FFS

	5
	MSE info (state, TTT-SF)
	Parameters controlling UE state (normal, medium or high mobility) and factors used to scale TTT
	Consider

	6
	allowInterruptions
	UE autonomous gaps to measure deactivated SCells
	Consider

	7
	SF reduced performance
	Used in particular when UE is configured to measure certain carriers with reduced performance
	FFS

	8
	measRSRQ-OnAllSymbols
	Indicates whether UE shall perform RSRQ measurement on all OFDM symbols
	FFS


6.2 Per measurement configuration (i.e. MeasIdToAddMod)
	No
	Item
	Remarks/ Status/ Discussion
	Proposal

	1
	Object
	Should be optional i.e. not applicable for some measurements
	Baseline, but optional

	2
	ReportConfig
	Applicable
	Baseline

	3
	New
	Introduce the option to configure measurement specific parameters e.g.

Flags indicating whether for this measurement to use alternative TTT, T312, or whiteCellList
Parameters relevant for single measurement only e.g. Cell for which to report CGI
	Baseline (i.e. introduce the signalling option)
>Regarding which items to actually introduce in the baseline, according to status of concerned feature


6.3 Measurement object

	No
	Item
	Remarks/ Status/ Discussion
	Proposal

	1
	carrierFreq
	Applicable. Can discuss if types of objects other than frequencies might be useful (e.g. for traffic related measurements)
	Baseline

	2
	allowedMeasBandwidth
	Indicates maximum allowed measurement bandwidth
	Baseline

	3
	presenceAntennaPort1
	Indicates if UE may assume that all neighbouring cells use at least two cell-specific antenna ports
	Baseline

	4
	neighCellConfig
	Indicates what UE may assume regarding subframe structure (MBSFN, TDD UL/ DL) used by all neighbouring cells
	Baseline (details FFS)

	5
	offsetFreq
	
	Baseline

	6
	nCellList
	List of cells for which specific parameter values apply (cell individual offset). Keep, assuming whitelist applies for subset of measurements
	Baseline

	7
	nCellListWithAltTTT
	Shorter TTT for mobility involving pico cells i.e. from macro to specifically listed pico cells. Applicable only for subset of measurements (hence not in nCellList). Can a) keep in object and have altTTT flag in per measurement config (rather than in reportConfig) or b) move to concerned measurement. Option a) is like LTE and seems preferrable
	Consider (but move flag in reportConfig)

	8
	cellForWhichToReportCGI
	Applicable only for single measurement, so best to move to concerned measurement
	Baseline (but move to per measurement config)

	9
	blackNCellList
	Agreed
	Baseline (agreed)

	10
	whiteNCellList
	Functionality agreed as in LTE i.e. applicable to specific measuremens on that frequency (i.e. that for DC UE may be configured to measure/ report cells connected to certain NB). Move the flag to the concerned measurement (as for altTTT)
	Agreed (but move flag as for altTTT)

	11
	measCycleSCell
	Defines cycle for measurement of deactivated SCell
	Baseline

	12
	measSubframePatternConfigNeigh
	Pattern and list of cells for which the pattern applies
	Baseline

	13
	widebandRSRQ-Meas
	Applicable for all RSRQ measurements on the frequency
	Consider

	14
	t312
	Applicable for specific measurements. I.e. if UE initiated MR this timer may be used to triggers re-establishment earlier
	Consider (but move flag as for altTTT)

	15
	reducedMeasPerformance
	Applicable for all measurements on the frequency
	FFS

	16
	measDS-Config
	Discovery signals based measurement configuration (DS occasions & CSI RS configuration). DMTC part seems FFS in RAN1. There still is FFS on CSI-RS config is better specified outsode measObject (e.g. CSI RS config)
	Baseline (CSI-RS). DMTC part FFS RAN1

	17
	rmtc-Config
	RSSI measurement timing configuration i.e. periodically occurring time window
	FFS?

	18
	tx-ResourcePools
	Sidelink related (CBR measurements)
	Out of scope

	19
	fembms-MixedCarrier
	MBMS related
	Out of scope

	Additional fields agreed for NR

	
	
	
	


6.4 Report configuration

	No
	Item
	Remarks/ Status/ Discussion
	Proposal

	
	triggerType
	Applicable. Event, periodical (includes one shot)
	Baseline

	
	Event types
	Agreed events (A1.. A6)
	Baseline (agreed)

	
	Event config
	Event specific parameters (thresh, offset, reportOnLeave. Could consider to introduce fewer ASN.1 restrictions i.e. generic parameters like reportOnLeave could define as optional rather than per event (choice)
	Baseline (but move reportOnLeave outside choice)

	
	Periodical config
	Purpose
	Baseline

	
	triggerQuantity
	LTE includes values for RSRP, RSRQ, SINR. Some values may not be in NR baseline e.g. SINR.
	Baseline (but only RSRP and RSRQ. Can consider value SINR)

	
	reportQuantity
	LTE includes (combinations of RSRP, RSRQ and/ or SINR, coded relative to trigger quantity. Seems easier to simply include string of bits
	Baseline (coding simplified) Can consider support of SINR)

	
	maxReportCells
	Applicable. Separate fields for beams (see below)
	Baseline

	
	reportInterval
	
	Baseline

	
	reportAmount
	
	Baseline

	Event triggering related

	
	alternativeTimeToTrigger
	See object
	Consider, but move to per measurement config

	
	useWhiteCellList
	See object
	Consider, but move to per measurement config

	
	usePSCell
	Indication to use PSCell as reference for the event (rather than PCell). Applies for A3 & A5.
	Baseline

	
	aN-Threshold1/2
	An additional RSRQ thresh1 common for A1, A2, A4, A5. An separate additional thresh2 specifically for A5. I.e. event triggered if both RSRP and RSRQ above some thresh.
	Baseline (but integrated in original field i.e. sequence of 2 options)

	
	
	
	

	Periodic/ specific purposes triggering related/

	
	reportStrongestCells (purpose)
	
	Baseline

	
	reportStrongestCellsForSON (purpose)
	Relates to discussion on SON/ ANR
	Consider

	
	reportCGI (purpose)
	Relates to discussion on SON/ ANR
	Baseline

	
	reportLocation (purpose)
	Intended to configure UE to periodically report detailed location (and not other available results); was introduced for V2X
	Consider

	
	si-RequestForHO
	To configure UE to quickly acquire SI needed for HO using autonomous gap (CGI, TAC, PLMN list). Alternatively a longer duration applies (reportCGI)
	Consider

	
	ul-DelayConfig
	To configure UE to periodically measure UL PDCP Packet Delay per QCI. MDT related i.e. not for REL-15
	Not for REL-15

	
	ue-RxTxTimeDiffPeriodical
	To configure UE to periodically measure Rx Tx time difference for PCell
	Consider

	
	ue-RxTxTimeDiffPeriodicalTDD
	TDD specific version
	Consider

	
	reportSSTD-Meas
	To configure UE to once measure SSTD between the PCell and the PSCell
	Consider

	
	measRSSI-ReportConfig
	To configure UE to periodically the RSSI and channel occupancy measurements
	Consider

	
	rs-sinr-Config
	To configure UE to measure RS-SINR using idle periods/ autonomous gaps. Includes specific triggerQuant, reportQuant and thresh.
	Consider

	
	reportSideLink
	For periodical reporting of sidelink (CBR) measurements
	Not in scope

	Additional controls (common for event and periodical) mainly on what to report

	
	includeLocationInfo
	To include detailed location information available using GNSS
	Consider

	
	reportAddNeighMeas
	To report best non-serving on frequencies other than the one that triggered the MR (to assist HO target with configuring CA)
	Consider

	
	useAltTTT
	See object
	Consider, but move to per measurement config

	
	useT312
	See object
	Consider, but move to per measurement config

	
	usePSCell
	Indicates whether to use PSCell as reference rather than PCell. Should be moved to per measurement config as it may be used for some A3 measurements only (as in LTE). Alternative is to include it in A3 and A5 events
	Baseline (but move to but move to per measurement config)

	
	includeMultiBandInfo
	Extends reportCGI to also report MFBI information
	Consider

	Related to report triggered by individual CSI RS (FFS)

	
	reportStrongestCSI-RSs
	Periodical reporting of best individual CSI-RS configs (i.e. not the derived cell quantity). Relates to discussion on beam based triggers. Would be realised differently i.e. concerns purpose
	FFS

	
	reportCRS-Meas
	Controls inclusion results of best individual CRS based in CSI-RS triggered reports. Relates to discussion on beam based triggers
	FFS

	
	triggerQuantityCSI-RS
	Controls trigger quantity for reporting results of individual CSI-RS configs
	FFS

	Fields agreed for NR

	
	cellQuantityMaxBeams
	N i.e. number of best beams to consider when deriving cell result
	Baseline (range FFS)

	
	cellQuantityBeamThresh
	Threshold for cells to be considered when deriving cell result. FFS what quantity to use e.g. RSRP, same as triggerQuantity
	Baseline (details FFS)

	
	reportBeamInfo
	None, identities, measResults
	Baseline

	
	maxReportBeams
	
	Baseline (range FFS)

	
	
	
	


6.5 Measurement report

General problem: mandatory to report certain fields not relevant for certain cases (bypass option introduced e.g. for periodic location reporting). Make everything optional and introduce configurability for basic fields (try avoiding too many rules)..

	No
	Item
	Remarks/ Status/ Discussion
	Proposal

	
	measId
	
	Baseline

	
	measResultPCell
	Mandatory, both RSRP & RSRQ
	Baseline (but change to optional)

	Information per nCell (on frequency/ RAT) i.e. measResultNeighCells (optional)

	
	PCI
	
	Baseline

	
	rsrpResult
	Optional
	Baseline

	
	rsrqResult
	Optional
	Baseline

	
	rs-sinr-Result
	Optional
	Consider

	
	cgi-Info
	Optional field, carrying

CGI, TAC and optional fields: PLMN-IdentityList, FBI, MFBI, FB-priority
	Baselin (original fields)

Consider extensions

	
	additionalSI-Info
	CSG identity (optional) & membership status 
	Consider

	
	primaryPLMN-Suitable
	Relates to CSG membership
	Not for REL-15

	Information per serving freq

	
	freqId
	
	Baseline

	
	measResultSCell
	Optional field, including RSRP & RSRQ (both mandatory), SINR (optional)
	Baseline (RSRP and RSRQ)

	
	measResultBestNeighCell
	Optional field, including PCI, RSRP & RSRQ (all mandatory) and SINR (optional). Relates to reportAddNeighMeas
	Consider

	Other

	
	measResultForECID
	RxTx time difference and SFN at measurement time
	Consider

	
	measResultCSI-RS-List
	For each CSI-RS (identified by Id), RSRP result. Included for CSI-RS triggered measurements
	FFS

	
	measResultForRSSI
	RSSI result and channel occupancy
	Consider

	
	measResultSSTD
	Offset between PCell and PSCell for SFN (in frames), frame boundary (in subframes) and subframe boundary (in time units, 0..127)
	Consider

	
	ul-PDCP-DelayResultList
	Per QCI: the excess queueing delay ratio in UL
	Out of scope (for REL-15)

	
	measResultListWLAN
	Per WLAN measurement identity, a list of best WLAN outside the WLAN mobility set and connected WLAN: carrierInfo, band, RSSI, admissionCap, backhaulBW, channelUtilisaiton, stationCount, connected (y/n)
	Consider

	
	measResultListCBR
	Per pool, the CBR results (PSSCH and PSCCH, non-adjacent)
	Out of scope (for REL-15)

	Fields agreed for NR

	
	bestBeamInfo
	
	

	
	
	
	


7 RAN2 agreements regarding measurement signalling (Annex)

R2-1707013
Report of email discussion [98#32][NR] Measurement report content
Intel Corporation
discussion
Rel-15
NR_newRAT-Core

Agreements

1:
Measurement report includes the measurement identity of the associated measurement configuration that triggered the reporting 

2: Cell measurement quantities can be included in the measurement report. RAN1 to confirm the cell measurement quantities to be supported.

3: The cell measurement quantities to be included in the measurement report are configurable by the network

4: maxReportCells is supported to indicate the maximum number of non serving cells to be reported by the UE (as in LTE) 

5: For event triggered reporting:

•
PCell and SCells cell quality are always included in the measurement report

•
Include cells in the cellsTriggeredList in the measurement report (same as LTE)

FFS cells to be included according to cellsTrigeredList to be clarified

6
Blacklisted cells, if provided, are not used in event evaluation and reporting (as in LTE)

7
If whitelisted cells are provided, only whitelisted cells are used in event evaluation and reporting (as in LTE)
8
Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)

9: 
Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported. 

FFS Whether the cell and beam measurement quantities to be reported need to be consistent.

10: For selection of x SS blocks to be included in the measurement report for each cell:

-
x can be configured separately from N (N used in cell quality derivation) 

FFS how to select the up to x SS blocks to be included

11: For cell events (A1 to A6 events), selection of y CSI-RS resource to be included in the measurement report for each cell:

-
y can be configured separately from N (N used in cell quality derivation) 

FFS how to select the up to y CSI-RS resource to be included

FFS measurement report content for Cx events

FFS whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available

R2-1706570
Report of email discussion [98#33][NR/Measurement configuration]
MediaTek Inc.
discussion
NR_newRAT-Core

Agreements

1: 
In NR, each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object.

2:
In NR, a list of 'blacklisted' cells can be configured as part of the measurement object. 

3
A list of 'whitelisted' cells can be configured as in LTE

FFS Whether the whitelisted cells are part of the measurement object as in LTE or moved to some other part of the measurement configuration.

4
For NR-SS based RRM measurement, SS burst set periodicities can be configured. 

FFS
Maximum number of possible periodicities (1 or more) per carrier. To be concluded after considering LS from RAN1.

5: NR-SS configuration for CONNECTED UE can be provided by dedicated signalling. 

6: CSI-RS measurement configuration is provided via dedicated signalling. 

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





