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1	Introduction
The Text Proposal capturing RRM related aspects was subject to e-mail discussion after RAN2#99bis meeting. In the TP, the description of A1-A6 events is missing and there is an FFS on whether C1/2 events should be supported: 
[bookmark: _Hlk497717383]Editor’s Note: FFS Details of A1-A6 event definition.
Editor’s Note: FFS Support of C1-C2 events.
In general, the purpose of A1-A6 events is the same as in LTE, but there can be certain specificities in NR resulting from the fact that they can be based either on SS/PBCH blocks or on CSI-RS resources measurements. This paper discusses this aspect and proposes an update to the current running specification.
2	Definition of A1-A6 events
RAN2 has agreed to introduce events A1 to A6 and additionally there is an agreement the same events are applicable to both SS/PBCH block and CSI-RS measurements for RRM purposes.
In LTE the Ax events are defined as:
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 PCell/ PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/ PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell.
The same description is now used in RRM TP mentioned above. However, in NR, it needs to be clarified what “serving” actually mean as it will differ, depending on the reference signal, which is configured for a certain event triggered report configuration.
For NR-SS measurements, it is rather self-explanatory what “serving” means, especially in case the agreement that serving cell’s measurement with NR-SS are performed on a cell defining SS block. Although we challenge this agreement in [1] as very ineffective in terms of system and UE performance, the relation of SS block to a cell is very clear. The situation is different in case of using CSI-RS for cell quality derivation. CSI-RS resources are configured in a UE-specific manner with dedicated RRC signalling only. Based on latest RAN1 input, their structure in ASN.1 captured in the RRM TP as discussed during the e-mail discussion is as follows:

-- CSI-RS resources to be used for for CSI-RS based RRM measurements
	csi-rs-ResourceConfig-Mobility			SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources))	OF CSI-RS-ResourceConfig-Mobility	OPTIONAL -- Need N		


CSI-RS-ResourceConfig-Mobility ::= 		SEQUENCE {
	csi-rs-ResourceId-RRM					CSI-RS-ResourceId-RRM,
	cellId									PhysicalCellId,
	-- subcarrier spacing of CSI-RS. It can take the same values available also for the data channels and for SSB
	subcarrierSpacing						SubcarrierSpacing,
	-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x) 
	slotConfigPeriodicity					ENUMERATED {sf5, sf10, sf20, sf40, [sf80, sf160]},
	slotConfigOffset						INTEGER (0..XX),
	-- Number of ports for CSI-RS (see 38.211, section x.x.x.x)
	nrofAntennaPorts						ENUMERATED{X,...},
	-- Resource Element mapping pattern for CSI-RS (see 38.211, section x.x.x.x)
	resourceElementMappingPattern			TYPE_FFS!,
	-- TODO: ADD DESCRIPTION (see 38.211, section x.x.x.x)
	csi-rs-TransmissionBW					ENUMERATED {x,y,z, ...},
	-- TODO: ADD DESCRIPTION (see 38.215, section x.x.x.x)
	csi-rs-MeasurementBW					ENUMERATED {x,y,z, ...},
	-- TODO: ADD DESCRIPTION (see 38.211, section x.x.x.x)
	sequenceGenerationConfig				TYPE_FFS!
}


As can be seen each of CSI-RS resources used for L3 mobility is associated with a specific cell/PCI, along with other L1 parameters needed to do the measurements (e.g. subcarrier spacing, used antenna ports, transmission BW). For each cell, multiple CSI-RS resources (aka. beams) can be configured and UE consolidates them to derive cell quality taking into account the beam quality threshold and the maximum number of beams to be averaged as per network configuration. Therefore, “serving” in this case would be associated with all CSI-RS resources configured for the PCI, which is advertised by UE’s current serving cell, i.e. cell defining SS block, and meeting the network configuration criteria. In that situation, the LTE events description can be almost directly reused for A1-A6 events description for NR. In case of CSI-RS, any resources assigned to a serving cell (PCI) are used to derive cell quality, which would then be used as a serving cell measurement (e.g. Ms for A1) for events. And correspondingly, “neighbour” would be the measurement quality derived for neighbour cell (e.g. Mn for A3) from the resources assigned to corresponding neighbour cell PCI. 
Observation 1: For CSI-RS measurements, “serving” and “neighbour” can be defined via resources assigned to a particular PCI.
The text proposal adding the measurement events description can be found in Annex A. It was prepared before the final summary of RRM TP e-mail discussion was available and it seems to be identical to what is proposed there. However, there is one parameter used in the captured procedures, which is missing from current ASN.1 structure, i.e. usePSCell. For events A3 and A5 this parameter determines whether PCell or PSCell should be used for event triggering condition evaluation. Thus, it should be added to EventTriggerConfig IE definition. It should be also noted that, as multiple CSI-RS resources may be configured per cell, the current ASN.1 structure is not the most effective as one would need to signal cell identity for each CSI-RS “beam” separately. We propose slightly different structure, which can be found in the TP in Annex B, which also captures usePSCell field in ASN.1. We also take the opportunity to propose some additional optimizations. As a baseline, we are using the latest available RRM TP at the time of drafting this contribution. The eventually endorsed version may differ from the one used. 
Proposal 1: Adopt Text Proposals related to A1-A6 events definition in Annex A and Annex B.
3	Support of C1-C2 events
In LTE C1 and C2 events were introduced in Rel-12 for the sake of small cells discovery mechanism, but they can also be used for various other use cases, e.g. CoMP. Since all previous LTE measurements were based on CRS, these events were introduced to differentiate them from existing RSRP/RSRQ-based mobility measurements and named as the “C1/C2” – events since they were not considered to be for mobility purposes but just for the CSI-RS “resource management”. 
Observation 2: C1/C2 were originally introduced to differentiate CRS-based measurement events from CSI-RS-based measurement events.
In case of NR, with all A1-A6 events already possible to be based on CSI-RS resources, the network already has the possibility to use them for small cell discovery, so no additional events are needed for that purpose. On the other hand, some companies also expressed views that such events would be required for beam management actions. We do agree to some extent, but with the reservation that beam management (and beam management related measurement events), that are transparent to RRC layer, should be specified and executed in MAC (as we discussed in more detail in [2]). It is reasonable to assume that, even though beam management itself requires low reaction times and will be executed without involvement of RRC, the initial configuration of the beams (i.e. CSI-RS resources of the beams to be measured) will be provided by the means of RRC signalling. 
Observation 3: RRC configures any parameters UE uses for beam management, including any “events” that are indicated from network to UE.
This initial configuration could be named as e.g. a “beam set”, with the interpretation that lower layers perform beam management within such RRC-configured beam set. However, some companies have raised an issue that “beam set management” should be performed at RRC level and not in lower layers (see, e.g. [3] or [4]). It is claimed that in some cases, in particular in multi-TRP NR cells, it might be too burdensome for the UE to measure all the beams available in the cell. 
Observation 4: “Beam set” management could be done at RRC level if multi-TRP NR cells are supported in Rel-15.
It has to be noted though that multi-TRP operation was deprioritized by RAN plenary and this will only be discussed by RAN1 once NSA specification is finalized. Also, RAN1 has not yet concluded on the details of PDCCH beam management and which layer would be responsible for such actions. There were proposals that beam management sets can be switched by MAC, which would mean that C1-C2 events would not be necessary to be configured at RRC. Furthermore, it is unclear what kind of CSI-RS resources would these events be applied to: CSI-RS resource for L3 mobility, the ones for CSI acquisition or the ones for L1-RSRP acquisition? This also cannot be decided without additional RAN1 input and clear definition of the purpose of these events. Therefore, we propose not to introduce C1-C2 events for the first version of NR RRC and come back to this discussion once more details on beam management and multi-TRP operation are known from RAN1.
Proposal 2: Do not support C1-C2 events in December version of NR specifications. The need to support them can be re-discussed once RAN1 provides more info about beam management and multi-TRP operation.
4	Summary
This paper discussed the details of A1-A6 events definitions as well as the need to support C1-C2 events in NR. Based on the discussion above, the following is observed and proposed:
Observation 1: For CSI-RS measurements, “serving” and “neighbour” can be defined via resources assigned to a particular PCI.
Observation 2: C1/C2 were originally introduced to differentiate CRS-based measurement events from CSI-RS-based measurement events.
Observation 3: RRC configures any parameters UE uses for beam management, including any “events” that are indicated from network to UE.
Observation 4: “Beam set” management could be done at RRC level if multi-TRP NR cells are supported in Rel-15.
Proposal 1: Adopt Text Proposals related to A1-A6 events definition in Annex A and Annex B.
Proposal 2: Do not support C1-C2 events in December version of NR specifications. The need to support them can be re-discussed once RAN1 provides more info about beam management and multi-TRP operation.
References
[1] [bookmark: _Ref75086397][bookmark: _GoBack]R2-1713200, Serving cell measurements and measurement gaps, Nokia, Nokia Shanghai Bell
[2] R2-1711451, Beam management, Nokia, Nokia Shanghai Bell
[3] R2-1706402 Introduction of events C1 and C2, CATT
[4] R2-1706438, Considerations on Beam Management Framework, Mediatek Inc.




Annex A:	Text proposal on A1-A6 events description
5.5.4.2	Event A1 (Serving becomes better than threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, is fulfilled;
1>	for this measurement, consider the primary or secondary cell that is configured on the frequency indicated in the associated measObjectNR to be the serving cell;
Inequality A1-1 (Entering condition)


Inequality A1-2 (Leaving condition)


The variables in the formula are defined as follows:
Ms is the measurement result of the serving cell, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a1-Threshold as defined within reportConfigNR for this event).
Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hys is expressed in dB.
Thresh is expressed in the same unit as Ms.

5.5.4.3	Event A2 (Serving becomes worse than threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A2-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled;
1>	for this measurement, consider the primary or secondary cell that is configured on the frequency indicated in the associated measObjectNR to be the serving cell;
Inequality A2-1 (Entering condition)


Inequality A2-2 (Leaving condition)


The variables in the formula are defined as follows:
Ms is the measurement result of the serving cell, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigNR for this event).
Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hys is expressed in dB.
Thresh is expressed in the same unit as Ms.

5.5.4.4	Event A3 (Neighbour becomes offset better than PCell/ PSCell)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;
1>	if usePSCell of the corresponding reportConfig is set to true:
2>	use the PSCell for Mp, Ofp and Ocp;
1>	else:
2>	use the PCell for Mp, Ofp and Ocp;
NOTE	The cell(s) that triggers the event is on the frequency indicated in the associated measObject which may be different from the frequency used by the PCell/ PSCell.
Inequality A3-1 (Entering condition)


Inequality A3-2 (Leaving condition)


The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets. 
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the neighbour cell).
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.
Mp is the measurement result of the PCell/ PSCell, not taking into account any offsets.
Ofp is the frequency specific offset of the frequency of the PCell/ PSCell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the PCell/ PSCell).
Ocp is the cell specific offset of the PCell/ PSCell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the PCell/ PSCell), and is set to zero if not configured for the PCell/ PSCell.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off is the offset parameter for this event (i.e. a3-Offset as defined within reportConfigNR for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in dB.

5.5.4.5	Event A4 (Neighbour becomes better than threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled;
Inequality A4-1 (Entering condition)


Inequality A4-2 (Leaving condition)


The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the neighbour cell).
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigNR for this event).
Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.

5.5.4.6	Event A5 (PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2)
The UE shall:
1>	consider the entering condition for this event to be satisfied when both condition A5-1 and condition A5-2, as specified below, are fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at least one of the two, as specified below, is fulfilled;
[bookmark: OLE_LINK130][bookmark: OLE_LINK131]1>	if usePSCell of the corresponding reportConfig is set to true:
2>	use the PSCell for Mp;
1>	else:
2>	use the PCell for Mp;
NOTE:	The cell(s) that triggers the event is on the frequency indicated in the associated measObject which may be different from the frequency used by the PCell/ PSCell.
Inequality A5-1 (Entering condition 1)


Inequality A5-2 (Entering condition 2)


Inequality A5-3 (Leaving condition 1)


Inequality A5-4 (Leaving condition 2)


The variables in the formula are defined as follows:
Mp is the measurement result of the PCell/ PSCell, not taking into account any offsets.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the neighbour cell).
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh1 is the threshold parameter for this event (i.e. a5-Threshold1 as defined within reportConfigNR for this event).
Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within reportConfigNR for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Thresh1 is expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.

5.5.4.6a	Event A6 (Neighbour becomes offset better than SCell)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled;
1>	for this measurement, consider the (secondary) cell that is configured on the frequency indicated in the associated measObjectNR to be the serving cell;
NOTE:	The neighbour(s) is on the same frequency as the SCell i.e. both are on the frequency indicated in the associated measObject.
Inequality A6-1 (Entering condition)


Inequality A6-2 (Leaving condition)


The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets. 
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.
Ms is the measurement result of the serving cell, not taking into account any offsets.
Ocs is the cell specific offset of the serving cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the serving frequency), and is set to zero if not configured for the serving cell.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off is the offset parameter for this event (i.e. a6-Offset as defined within reportConfigNR for this event).
Mn, Ms are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ocn, Ocs, Hys, Off are expressed in dB.

Editor’s Note: FFS Details of A1-A6 event definition.
[bookmark: _Hlk497718265]Editor’s Note: FFS Details of B1/B2 inter-RAT events and periodical reporting for LTE measurements.
Editor’s Note: FFS Support of C1-C2 events.


Annex B:	Text proposal on ASN.1 changes
[bookmark: _Toc491180907][bookmark: _Toc493510607]6.3.2	Radio resource control information elements
[TEXT OMITTED HERE]
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
	}																														OPTIONAL,
	--Config for cell measurement derivation
	maxBeamsCellQuality						SEQUENCE {
		nroSS-BlocksToAverage					INTEGER (1..maxNroSS-BlocksToAverage)										OPTIONAL,
		nroCSI-RS-ResourcesToAverage			INTEGER (1..maxNroCSI-RS-ResourcesToAverage)								OPTIONAL
	}
																												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) 
[bookmark: _Hlk497144948]ReferenceSignalConfig::=     			 SEQUENCE {

	ssb-MeasurementTimingConfiguration		SSB-MeasurementTimingConfiguration										OPTIONAL,

	ssbPresence								CHOICE {
		present									SEQUENCE {
			frequencyOffset							TYPE_FFS!
			-- FFS: How to give offset and timing if there are multiple SSBs on a carrier, or coding details details of the offset 
		},
		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..maxNrofCellsWithCSI-RS-Resources))	OF CSI-RS-ResourceConfig-MobilityCell	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
}

-- A measurement timing configuration
SSB-MeasurementTimingConfiguration ::= 	SEQUENCE {
	-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 
	smtc1									SEQUENCE {
		-- Timing (periodicity and offset) of the half frames for receptions of SS/PBCH blocks for SMTC-Config:
		ssb-Timing								TYPE_FFS!,
		-- Duration of the half frames for SMTC-Config:
		ssb-Duration							TYPE_FFS!
	},

	-- Secondary measurement timing confguration for explicitly signalled PCIs. Supported only for intra-frequency measurements. 
	smtc2 									SEQUENCE {
		-- PCIs that are known to follow this SMTC.
		pci-List								SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysicalCellId		OPTIONAL
		-- Periodicity for the given PCIs. Timing offset and Duration as provided in smtc1.
		periodicty							TYPE_FFS!
	}																													OPTIONAL -- Cond IntraFreq
}

CSI-RS-ResourceConfig-MobilityCell ::= 	SEQUENCE {
		cellId									PhysicalCellId,
		csi-rs-ResourceConfig-Mobility			CSI-RS-ResourceConfig-MobilityList
	}	

CSI-RS-ResourceConfig-MobilityList ::=	SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesPerCell)) OF CSI-RS-ResourceConfig-Mobility

CSI-RS-ResourceConfig-Mobility ::= 		SEQUENCE {
	csi-rs-ResourceId-RRM					CSI-RS-ResourceId-RRM,
	cellId									PhysicalCellId,
	-- subcarrier spacing of CSI-RS. It can take the same values available also for the data channels and for SSB
	subcarrierSpacing						SubcarrierSpacing,
	-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x) 
	slotConfigPeriodicity					ENUMERATED {sf5, sf10, sf20, sf40, [sf80, sf160]},
	slotConfigOffset						INTEGER (0..XX),
	-- Number of ports for CSI-RS (see 38.211, section x.x.x.x)
	nrofAntennaPorts						ENUMERATED{X,...},
	-- Resource Element mapping pattern for CSI-RS (see 38.211, section x.x.x.x)
	resourceElementMappingPattern			TYPE_FFS!,
	-- TODO: ADD DESCRIPTION (see 38.211, section x.x.x.x)
	csi-rs-TransmissionBW					ENUMERATED {x,y,z, ...},
	-- TODO: ADD DESCRIPTION (see 38.215, section x.x.x.x)
	csi-rs-MeasurementBW					ENUMERATED {x,y,z, ...},
	-- TODO: ADD DESCRIPTION (see 38.211, section x.x.x.x)
	sequenceGenerationConfig				TYPE_FFS!
}

CSI-RS-ResourceId-RRM ::= 				INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)

Q-OffsetRangeList ::=					SEQUENCE {
	rsrpOffsetSSB							Q-OffsetRange				DEFAULT dB0,
	rsrqOffsetSSB							Q-OffsetRange				DEFAULT dB0,
	sinrOffsetSSB							Q-OffsetRange				DEFAULT dB0,
	rsrpOffsetCSI-RS						Q-OffsetRange				DEFAULT dB0,
	rsrqOffsetCSI-RS						Q-OffsetRange				DEFAULT dB0,
	sinrOffsetCSI-RS						Q-OffsetRange				DEFAULT dB0
}

ThresholdNR ::=							SEQUENCE{
	threshold-RSRP							RSRP-Range					OPTIONAL,
	threshold-RSRQ							RSRQ-Range					OPTIONAL,
	threshold-SINR							SINR-Range					OPTIONAL
}


CellsToAddModList ::=					SEQUENCE (SIZE (1.. maxNrofCellMeas)) OF CellsToAddMod

CellsToAddMod ::=						SEQUENCE {
	cellIndex								INTEGER (1.. maxNrofCellMeas),
	physCellId								PhysCellId,
	cellIndividualOffset					Q-OffsetRangeList
}

BlackCellsToAddModList ::=				SEQUENCE (SIZE (1.. maxNrofCellMeas)) OF BlackCellsToAddMod

BlackCellsToAddMod ::=					SEQUENCE {
	cellIndex								INTEGER (1.. maxNrofCellMeas),
	physCellIdRange							PhysCellIdRange
}


WhiteCellsToAddModList ::=				SEQUENCE (SIZE (1.. maxNrofCellMeas)) OF WhiteCellsToAddMod

WhiteCellsToAddMod ::=					SEQUENCE {
	cellIndex								INTEGER (1.. maxNrofCellMeas),
	physCellIdRange							PhysCellIdRange
}

-- TAG-MEAS-OBJECT-NR-STOP
-- ASN1STOP

[bookmark: _Hlk497717788]Editor’s Note: FFS How to support CGI reporting and whether changes are required in MeasObjectNR (e.g. introduction of cellForWhichToReportCGI)
Editor’s Note: FFS Whether alternative TTT is supported in Rel-15.
Editor’s Note: FFS measCycleSCell. 
Editor’s Note: FFS reducedMeasPerformance.

	MeasObjectNR field descriptions

	blackCellsToAddModList
List of cells to add/ modify in the black list of cells.

	blackCellsToRemoveList
List of cells to remove from the black list of cells.

	carrierFreq
Identifies NR carrier frequency for which this configuration is valid.

	cellIndex
Entry index in the cell list. An entry may concern a range of cells, in which case this value applies to the entire range.

	cellIndividualOffset
Cell individual offsets applicable to a specific cell.

	cellsToAddModList
List of cells to add/ modify in the cell list.

	cellsToRemoveList
List of cells to remove from the cell list. 

	nroCSI-RS-ResourcesToAverage  
Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell in that carrierFreq.

	nroSS-BlocksToAverage  
Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell in that carrierFreq.

	offsetFreq
Offset values applicable to the carrier frequency.

	physCellId
Physical cell identity of a cell in the cell list.

	physCellIdRange
Physical cell identity or a range of physical cell identities.

	absThreshCSI-RS-Consolidation
Absolute threshold for the consolidation of measurement results per CSI-RS resource(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 CSI-RS resource as described in 5.5.3.2.

	absThreshSS-BlocksConsolidation
Absolute threshold for the consolidation of measurement results 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.

	whiteCellsToAddModList
List of cells to add/modify in the white list of cells.

	whiteCellsToRemoveList
List of cells to remove from the white list of cells.



[TEXT OMITTED HERE]
–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event. Measurement reporting events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS. These 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 PCell/ PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/ PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
Event A6:	Neighbour becomes amount of offset better than SCell.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORT-CONFIG-START

[bookmark: _Hlk497316789]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
		},
[bookmark: _Hlk498521145]		eventA3										SEQUENCE {
			a3-Offset									MeasTriggerQuantityOffset,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList							BOOLEAN,														OPTIONAL	Comment by Nokia: Optionality is not needed and it uses 1 bit unnecessarily. If not used, it can be set to FALSE
			usePSCell									BOOLEAN
		},
		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
			usePSCell									BOOLEAN

		},
		eventA6										SEQUENCE {
			a6-Offset									MeasTriggerQuantityOffset,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList							BOOLEAN														OPTIONAL
		},
		...	Comment by Nokia: Extendibility will be needed

	},

	rsType										SEQUENCE {
		ss											BOOLEAN,
		csi-rs										BOOLEAN
	}

	-- Parameters common to all events

	-- 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						MeasReportQuantityIndexes											OPTIONAL,
	maxNroIndexToReport							INTEGER (1..maxNroIndexesToReport) 									OPTIONAL,


	-- If configured the UE includes the best neighbour cells per serving frequency
	reportAddNeighMeas							TYPE_FFS!
}

PeriodicalReportConfig ::=					SEQUENCE {
	rsType										SEQUENCE {
		ssb											BOOLEAN,
		csi-rs										BOOLEAN
	}

	-- 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						MeasReportQuantityIndexes,
	maxNroRsIndexesToReport						INTEGER (1..maxNroIndexesToReport)
}

MeasTriggerQuantity::=						SEQUENCE {
	rsrp										RSRPRange,
	rsrq										RSRQRange,
	sinr										SINRRange
}

MeasTriggerQuantityOffset::=				SEQUENCE {
	rsrp										INTEGER (FFS!)				OPTIONAL,
	rsrq										INTEGER (FFS!)				OPTIONAL,
	sinr										INTEGER (FFS!)				OPTIONAL
}

			
MeasReportQuantity::=						SEQUENCE {
	ss-rsrp										BOOLEAN						OPTIONAL,
 	ss-rsrq										BOOLEAN						OPTIONAL,
	ss-sinr										BOOLEAN						OPTIONAL,
	csi-rs-rsrp									BOOLEAN						OPTIONAL,
	csi-rs-rsrq									BOOLEAN						OPTIONAL,
	csi-rs-sinr									BOOLEAN 					OPTIONAL
}

MeasReportQuantityIndexes::=				CHOICE {
	onlyReportBeamIds							BOOLEAN						OPTIONAL,
	measResultsPerIndex 						MeasReportQuantity 
}

-- TAG-REPORT-CONFIG-START
-- ASN1STOP
	ReportConfigNR field descriptions

	a3-Offset/ a6-Offset
Offset value(s) to be used in NR measurement report triggering condition for event a3/ a6.

	aN-ThresholdM
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M. The network configures aN-Threshold1 only for events A1, A2, A4, A5 and a5-Threshold2 only for event A5.

	eventId
Choice of NR event triggered reporting criteria.

	maxReportCells
Max number of non-serving cells to include in the measurement report.

	maxNroRsIndexesToReport
Max number of measurement information per RS index to include in the measurement report for A1-A6 events.

	reportAmount
Number of measurement reports applicable for eventTriggered as well as for periodical report types

	reportOnLeave
Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	reportQuantityCell
The cell measurement quantities to be included in the measurement report.

	reportQuantityRsIndexes
Indicates which measurement information per RS index the UE shall include in the measurement report.

	reportAddNeighMeas
Indicates that the UE shall includes the best neighbour cells per serving frequency.

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

	usePSCell
If this field is set to TRUE the UE shall use the PSCell instead of the PCell.

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.



[bookmark: _Hlk497717869]Editor’s Note: FFS ASN.1 details of reportCGI.
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