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Introduction
Some progress was made in the RAN2#99bis meeting related to measurement configuration and RRM. An email discussion was triggered to capture agreements in the DRAFT RRC specifications:
[99bis#20][NR] RRM (Ericsson)
	After merge of TPs from this meeting in draft TS, continue to progress RRM, ASN.1 and corresponding field descriptions and procedure text. To include:
	-	updating to capture agreements from this meeting
	-	attempt to address identified FFS points
	-	identify FFS points that need online discussion at next meeting
	Intended outcome: TP (changes to draft TS) for next meeting
	Deadline:  Thursday 2017-11-09 

One topic that generated comments from at least one company was the need to introduce a flag in reportConfig to indicate whether the UE shall only include beam identifiers or include both beam identifiers and measurement results associated.

As it was requested in the email discussion to leave that as an open issue, this contribution explains the reasoning behind the rapporteur’s suggestion and propose a way forward for that topic in 38.331.
[bookmark: _Ref178064866]Discussion
The following has been agreed concerning the inclusion of L3 filtered beam measurements in measurement reports:
· RAN2#97 Athens
Agreement:
1	Support reporting of individual beam measurement i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE)
FFS whether it will be possible to report 'beam' based on idle RS (RAN1 issue)


· RAN#97bis Spokane
[bookmark: _Hlk497491770]Agreements
…
2	UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block. 
FFS whether it is needed for all events. 
FFS how the UE can choose the best beams. 
FFS whether quality of the beams are also reported
FFS whether the same applies for CSI-RS

· RAN2#98 Hangzhou
[bookmark: _Hlk493159774]Agreement 
. . .
2:	 SS block identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by NR-SS events
FFS: How to select the x best beams to be included in the report.
FFS Whether x is the same value for the triggered cell and the non triggered cells.

Agreements
1: 	For SS based events, the UE report the beams in the order of quality. 
2:	CSI-RS identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by CSI-RS events
3: 	for CSI-RS based events, the UE report the beams in the order of quality.
FFS: For A1-A6 events triggered by CSI-RS, the cell quality derived from NR-SS from the same cell can be included in the measurement report if available based on other measurements that have been configured.

· RAN2#AdHoc
Agreements
…
[bookmark: _Hlk497569126]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. …

· [bookmark: _Hlk497667303]RAN2#99 Berlin
Agreement
1	The current beam report agreements (network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting) applies to both event-triggered reports and periodical reports.

· RAN2#99bis Prague
Agreements:
1	The beam level information (beam IDs and/or available measurements results) of PCell/PSCell and SCell is included in the measurement report if the network has configured the UE to do so.


Combined with the other agreements that says that a single RS type can be configured per measurement, the network may configure the UE in reporting configuration (reportConfig) only beam identifiers or beam identifiers together with their associated beam measurement results.
More precisely, as described in the RRM TP draft, the network may configure the UE to report the following measurement information based on SS/PBCH block(s) [1]:
-	Measurement results per SS/PBCH block.
-	SS/PBCH block(s) indexes.
The network may configure the UE to report the following measurement information based on CSI-RS resources:
-	Measurement results per CSI-RS resource.
-	CSI-RS resource measurement identifiers.

To support beam reporting, the following structure in reportConfig has been suggested and captured in the RRM TP [2], where the parts related to beam reporting are highlighted below:
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
		},
		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,
[bookmark: _Hlk498065296]	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,
	maxNroRsIndexesToReport						INTEGER (1..maxNroIndexesToReport) 									OPTIONAL,
	onlyReportBeamIds							BOOLEAN																OPTIONAL

}


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
}

M

-- TAG-REPORT-CONFIG-START
-- ASN1STOP

As it can be seen above [1], reportQuantitieRsIndexes define which quantities are meant to be included by the UE in measurement reports. And, as defined in MeasReportQuantity that may be a set of BOOLEAN variables indicating which quantities to report. In other words, network may configure the UE with:
· RSRP
· RSRQ
· SINR
· RSRP and RSRQ
· RSRP and SINR*
· RSRQ and SINR*
· RSRP, RSRQ and SINR*
*Notice that SINR still requires further discussion, hence, that should be interpreted as a possible outcome.

We have also suggested to include another BOOLEAN variable called onlyReportBeamIds so that when that is set to TRUE the UE would only report beam identifiers associated to configured report quantity(ies). During the email discussion, it was questioned whether that parameter was needed. The alternative proposed in the discussion, suggested that the network could simply set all Booleans associated to each quantity to FALSE as a way to indicate to the UE to only report beam identifiers, as a way to avoid the definition of the parameter and reduce signalling. Although we sympathise with the intention, as the network may configure multiple reporting quantities for beam measurements, having such a solution would be ambiguous as it would have been unclear which quantity to be used to derive the identifiers. Hence, we propose the following:
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Hlk499763199]Keep the explicit indication in the current RRM TP to indicate the UE that only beam identifiers are to be included in measurement reports.
	-- RS index reporting configuration
	reportQuantityRsIndexes						MeasReportQuantity					OPTIONAL,
	maxNroRsIndexesToReport						INTEGER (1..maxNroIndexesToReport)  OPTIONAL,
	onlyReportBeamIds							BOOLEAN

It has also been suggested in the email discussion that because the agreement on beam reporting says that “no beam reporting” is supported, an explicit flag would need to be added, as shown below:
MeasReportQuantityIndexes::=				ENUMERATED {none,indexOnly, indexWithResult, spare1}

[bookmark: _GoBack]In our view that is not the most elegant solution, as the absence of UE actions should not require any parameter unless the inclusion of beam reporting would have been the default action, which does not seem to be the understanding in the current agreements. In our understanding, it is rather the opposite: if network wants the UE to report L3 filtered beam measurement information, network should explicitly configure the UE to do so. Hence, we propose the following:
There is no need for a flag to explicitly indicate that the UE shall not include beam measurement information. To support the case where the network does not want beam reporting, beam reporting parameters as defined as OPTIONAL in reportConfig, as in the current version of the RRM TP.
Conclusion
Based on the discussion in section 2 we propose the following:
1.  Keep the explicit indication in the current RRM TP to indicate the UE that only beam identifiers are to be included in measurement reports.
1. There is no need for a flag to explicitly indicate that the UE shall not include beam measurement information. To support the case where the network does not want beam reporting, beam reporting parameters as defined as OPTIONAL in reportConfig, as in the current version of the RRM TP.
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