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Introduction
Many agreements have been reached concerning NR measurements during both study item and the work item. Meanwhile, further progress is being reached based on the email discussions from the last RAN2 meeting such as on measurement reporting, measurement configuration, cell quality derivation and measurement model.
In this contribution, as RRC rapporteur, a Text Proposal (TP) to 38.331 attempts to capture concepts that have already been discussed and agreed.
Overall TP content and open issues
In some cases, we have simply assumed LTE as baseline and captured the text as in TS 36.331, except that the acronym NR is used instead of E-UTRA and the term network is used instead of E-UTRAN. Based on the current stage-2 text and earlier RAN2 agreements that LTE framework should be adopted for NR we simply captured in the TP concepts such as measurement object, reporting configuration, measurement identities, quantity configuration and measurement gaps. In addition, we have also kept the same definition of serving, detected and listed cells. And, based on the current input provided by several companies in the email discussion about measurement configuration, we have also assumed that as in LTE the concepts of blacklist cells and whitelist cells are supported in NR.
In other cases, we have identified some open issues that may require further discussions or request input form other WGs such as the extent of support for inter-RAT measurements (including 3GPP and non-3GPP RATs), the support for discovery reference signals, the exact definition of measurement gaps, etc.
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[bookmark: _Toc470095274]5.5.1	Introduction
The UE reports measurement rmation in accordance with the measurement configuration as provided by the network. Network provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of dedicated signalling.
FFS Whether the measurement configuration can be provided using RRCConnectionReconfiguration and/or RRCConnectionResume.
The UE can be requested to perform the following types of measurements:
-	Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).
-	Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier frequency(ies) of the serving cell(s).
-	Inter-RAT measurements of E-UTRA frequencies.
FFS Support for 3GPP inter-RAT measurements (UTRA and GERAN).
FFS Support for non-3GPP inter-RAT measurements (WLAN, CDMA2000, etc.).
The measurement configuration includes the following parameters:
1.	Measurement objects: The objects on which the UE shall perform the measurements.
-	For intra-frequency and inter-frequency measurements a measurement object is a single NR carrier frequency. Associated with this carrier frequency, network can configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.
-	For inter-RAT E-UTRA measurements a measurement object is a set of cells on a single E-UTRA carrier frequency. Associated with this carrier frequency, network can configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.

2.	Reporting configurations: A list of reporting configurations where each reporting configuration consists of the following:
-	Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be periodical or a single event description.
-	Reporting format: The quantities that the UE includes in the measurement report and associated rmation (e.g. number of cells to report).
3.	Measurement identities: A list of measurement identities where 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. The measurement identity is used as a reference number in the measurement report.
4.	Quantity configurations: One quantity configuration is configured per RAT type. The quantity configuration defines the measurement quantities and associated filtering used for all event evaluation and related reporting of that measurement type. 
FFS Whether only one filter can be configured per measurement quantity and how to configure beam level filtering for measurement reporting.
5.	Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled.
Network only configures a single measurement object for a given frequency, i.e. it is not possible to configure two or more measurement objects for the same frequency with different associated parameters, e.g. different offsets and/ or blacklists. Network may configure multiple instances of the same event e.g. by configuring two reporting configurations with different thresholds.
The UE maintains a single measurement object list, a single reporting configuration list, and a single measurement identities list. The measurement object list includes measurement objects, that are specified per RAT type, possibly including intra-frequency object(s) (i.e. the object(s) corresponding to the serving frequency(ies)), inter-frequency object(s) and inter-RAT objects. Similarly, the reporting configuration list includes NR and inter-RAT reporting configurations. Any measurement object can be linked to any reporting configuration of the same RAT type. Some reporting configurations may not be linked to a measurement object. Likewise, some measurement objects may not be linked to a reporting configuration.
The measurement procedures distinguish at least the following types of cells:
1.	The serving cell(s) - these are the PCell and one or more SCells, if configured for a UE supporting CA.
2.	Listed cells - these are cells listed within the measurement object(s).
3.	Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on the carrier frequency(ies) indicated by the measurement object(s).
For NR, the UE measures and reports on the serving cell(s), listed cells, detected cells. Measurements can either be performed based on SS-block reference signal(s) (e.g. PSS and/or SSS) or configured CSI-RS(s), possibly including neighbour cell CSI-RS(s).  
FFS Possibly rename SS-block reference signal(s) depending on further RAN1 input.

[bookmark: _Toc470095275]5.5.2	Measurement configuration
[bookmark: _Toc470095276]5.5.2.1	General
Network applies the procedure as follows:
-	to ensure that, whenever the UE has a measConfig, it includes a measObject for each serving frequency;
-	for serving frequencies, set the EARFCN within the corresponding measObject according to the band as used for reception/ transmission;
FFS Whether the network also uses the procedure to configure one measurement identity with the purpose set to reportCGI.
FFS Whether the network also uses the procedure to configure one measurement identity using a reporting configuration with ul-DelayConfig.

The UE shall:
1>	if the received measConfig includes the measObjectToRemoveList:
2>	perform the measurement object removal procedure as specified in 5.5.2.4;
1>	if the received measConfig includes the measObjectToAddModList:
2>	perform the measurement object addition/ modification procedure as specified in 5.5.2.5;
1>	if the received measConfig includes the reportConfigToRemoveList:
2>	perform the reporting configuration removal procedure as specified in 5.5.2.6;
1>	if the received measConfig includes the reportConfigToAddModList:
2>	perform the reporting configuration addition/ modification procedure as specified in 5.5.2.7;
1>	if the received measConfig includes the quantityConfig:
2>	perform the quantity configuration procedure as specified in 5.5.2.8;
1>	if the received measConfig includes the measIdToRemoveList:
2>	perform the measurement identity removal procedure as specified in 5.5.2.2;
1>	if the received measConfig includes the measIdToAddModList:
2>	perform the measurement identity addition/ modification procedure as specified in 5.5.2.3;
1>	if the received measConfig includes the measGapConfig:
2>	perform the measurement gap configuration procedure as specified in 5.5.2.9;
1>	if the received measConfig includes the s-Measure:
2>	set the parameter s-Measure within VarMeasConfig to the lowest value of the RSRP ranges indicated by the received value of s-Measure;
FFS Whether the measurement configuration may contain information allowing the UE to perform configuration scaling based on UE speed.
FFS Whether the measurement configuration may contain information allowing the UE to cause interruptions to serving cell when performing measurements of deactivated SCell carriers.

[bookmark: _Toc470095277]5.5.2.2	Measurement identity removal
The UE shall:
1>	for each measId included in the received measIdToRemoveList that is part of the current UE configuration in VarMeasConfig:
2>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]2>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
2>	stop the periodical reporting timer and reset the associated rmation (e.g. timeToTrigger) for this measId;
NOTE:	The UE does not consider the message as erroneous if the measIdToRemoveList includes any measId value that is not part of the current UE configuration.
FFS Whether measurement identity autonomous removal is supported.

[bookmark: _Toc470095279]5.5.2.3	Measurement identity addition/ modification
Network applies the procedure as follows:
-	configure a measId only if the corresponding measurement object, the corresponding reporting configuration and the corresponding quantity configuration, are configured;
The UE shall:
1>	for each measId included in the received measIdToAddModList:
2>	if an entry with the matching measId exists in the measIdList within the VarMeasConfig:
3>	replace the entry with the value received for this measId;
2>	else:
3>	add a new entry for this measId within the VarMeasConfig;
2>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
2>	stop the periodical reporting timer and reset the associated rmation (e.g. timeToTrigger) for this measId;

[bookmark: _Toc470095280][bookmark: OLE_LINK30][bookmark: OLE_LINK31]5.5.2.4	Measurement object removal
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The UE shall:
1>	for each measObjectId included in the received measObjectToRemoveList that is part of the current UE configuration in VarMeasConfig:
2>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
2>	remove all measId associated with this measObjectId from the measIdList within the VarMeasConfig, if any;
2>	if a measId is removed from the measIdList:
3>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
3>	stop the periodical reporting timer and reset the associated rmation (e.g. timeToTrigger) for this measId;
NOTE:	The UE does not consider the message as erroneous if the measObjectToRemoveList includes any measObjectId value that is not part of the current UE configuration.

[bookmark: _Toc470095281]5.5.2.5	Measurement object addition/ modification
The UE shall:
1>	for each measObjectId included in the received measObjectToAddModList:
2>	if an entry with the matching measObjectId exists in the measObjectList within the VarMeasConfig, for this entry:
3>	reconfigure the entry with the value received for this measObject, except for the fields cellsToAddModList, blackCellsToAddModList, whiteCellsToAddModList, cellsToRemoveList, blackCellsToRemoveList, whiteCellsToRemoveList;
FFS Whether there are further exceptions based on other measurement object configuration e.g. alternative TTT.
FFS Whether measurement configuration for CSI-RS or other SS Block reference signal(s) can be updated or not.
3>	if the received measObject includes the cellsToRemoveList:
4>	for each cellIndex included in the cellsToRemoveList:
5>	remove the entry with the matching cellIndex from the cellsToAddModList;
3>	if the received measObject includes the cellsToAddModList:
4>	for each cellIndex value included in the cellsToAddModList:
5>	if an entry with the matching cellIndex exists in the cellsToAddModList:
6>	replace the entry with the value received for this cellIndex;
5>	else:
6>	add a new entry for the received cellIndex to the cellsToAddModList;
3>	if the received measObject includes the blackCellsToRemoveList:
4>	for each cellIndex included in the blackCellsToRemoveList:
5>	remove the entry with the matching cellIndex from the blackCellsToAddModList;
NOTE 1:	For each cellIndex included in the blackCellsToRemoveList that concerns overlapping ranges of cells, a cell is removed from the black list of cells only if all cell indexes containing it are removed.
3>	if the received measObject includes the blackCellsToAddModList:
4>	for each cellIndex included in the blackCellsToAddModList:
5>	if an entry with the matching cellIndex is included in the blackCellsToAddModList:
6>	replace the entry with the value received for this cellIndex;
5>	else:
6>	add a new entry for the received cellIndex to the blackCellsToAddModList;
3>	if the received measObject includes the whiteCellsToRemoveList:
4>	for each cellIndex included in the whiteCellsToRemoveList:
5>	remove the entry with the matching cellIndex from the whiteCellsToAddModList;
NOTE 2:	For each cellIndex included in the whiteCellsToRemoveList that concerns overlapping ranges of cells, a cell is removed from the white list of cells only if all cell indexes containing it are removed.
3>	if the received measObject includes the whiteCellsToAddModList:
4>	for each cellIndex included in the whiteCellsToAddModList:
5>	if an entry with the matching cellIndex is included in the whiteCellsToAddModList:
6>	replace the entry with the value received for this cellIndex;
5>	else:
6>	add a new entry for the received cellIndex to the whiteCellsToAddModList;
FFS Whether a measurement object can include an alternative TTT configuration.

3>	if the received measObject includes measRS-Config:
4>	if measRS-Config is set to setup:
5>	set fields of the measRS-Config within the VarMeasConfig to the value of the received fields;
5>	perform the RS measurement timing configuration procedure as specified in 5.5.2.10;
4>	else:
5>	release the RS measurement configuration;
FFS Further details related to CSI-RS measurement configuration for RRM measurements e.g. handling of lists, identifiers, groups for quality derivation, etc.
FFS Whether discovery reference signals are supported in Rel-15.
3>	for each measId associated with this measObjectId in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
4>	stop the periodical reporting timer and reset the associated rmation (e.g. timeToTrigger) for this measId;
2>	else:
3>	add a new entry for the received measObject to the measObjectList within VarMeasConfig;
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The UE shall:
1>	for each reportConfigId included in the received reportConfigToRemoveList that is part of the current UE configuration in VarMeasConfig:
2>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
2>	remove all measId associated with the reportConfigId from the measIdList within the VarMeasConfig, if any;
2>	if a measId is removed from the measIdList:
3>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
3>	stop the periodical reporting timer and reset the associated rmation (e.g. timeToTrigger) for this measId;
NOTE:	The UE does not consider the message as erroneous if the reportConfigToRemoveList includes any reportConfigId value that is not part of the current UE configuration.
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The UE shall:
1>	for each reportConfigId included in the received reportConfigToAddModList:
2>	if an entry with the matching reportConfigId exists in the reportConfigList within the VarMeasConfig, for this entry:
3>	reconfigure the entry with the value received for this reportConfig;
3>	for each measId associated with this reportConfigId included in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from in VarMeasReportList, if included;
4>	stop the periodical reporting timer and reset the associated rmation (e.g. timeToTrigger) for this measId;
2>	else:
3>	add a new entry for the received reportConfig to the reportConfigList within the VarMeasConfig;

[bookmark: _Toc470095284]5.5.2.8	Quantity configuration
The UE shall:
1>	for each RAT for which the received quantityConfig includes parameter(s):
2>	set the corresponding parameter(s) in quantityConfig within VarMeasConfig to the value of the received quantityConfig parameter(s);
1>	for each measId included in the measIdList within VarMeasConfig:
2>		remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
2>	stop the periodical reporting timer and reset the associated rmation (e.g. timeToTrigger) for this measId;
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5.5.2.9	Measurement gap configuration
FFS How measurement gaps are configured.
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