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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In this contribution, we will discuss the beam measurement results to be used for calculating NR Cell quality and propose further change on the NR Cell quality derivation part.
2. Discussion
We have given a summarization of agreements related to NR Cell quality derivation made in previous RAN2 meetings in Annex B. 
According to RAN2#97bis meeting agreements, the measurement model (applicable for both multi beam and single beam case) in NR shall consist of derivation of cell quality from one or more gNB beam quality and averaging is used to derive the cell quality from multiple beams (if number of beams is larger than 1). 
In the following RAN2 Ad hoc meeting, it was further agreed that Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold. 
[bookmark: OLE_LINK4][bookmark: _Hlk503893828]The parameters N and absolute threshold are corresponding to nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation respectively in current specification. And both two fields are optionally configured. According to current specification, N is assumed to be set to 1, if either of the aforementioned two fields is not signaled to UE in the RRC configuration. However, the captured UE behavior (i.e. N is assumed to be set to 1) has not been agreed yet and needs to be discussed. As another alternative, the default value of N can be chosen from the candidate value range i.e. from 2 to maxNrofSS-BlocksToAverage (ffsValue) based on nroSS-BlocksToAverage definition. Given limited time left before ASN.1 freeze for EN-DC, we propose a wayforward to make the nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation as Mandatory fields. 
[bookmark: _Ref503510894][bookmark: _Ref503851398]
Proposal 1: Make the RRC configured parameters i.e. nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation which are used to derive the Cell quality based on NR-SS as Mandatory fields. 

[bookmark: _Ref503212696][bookmark: _Ref503219665]Besides, RAN2 agreed that CSI-RS configured for RRM purpose can be used to derive a cell level quality and Previous agreements on measurement model and cell quality derivation are also applicable for CSI-RS. Therefore, the above proposal is also applicable for measurement results based on CSI-RS beams. The corresponding TP is provided in the Annex A. 
Proposal  2: RAN2 to agree the following TP to TS 38.331 v101 provided in the Annex A.
3. Conclusion
In this contribution, potential issues of NR Cell quality derivation are raised, and we have the following proposals.
Proposal 1: Make the RRC configured parameters i.e. nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation which are used to derive the Cell quality based on NR-SS as Mandatory fields. 
Proposal  2: RAN2 to agree the following TP to TS 38.331 v101 provided in the Annex A.
Annex A Text Proposal
--------------------------------------------TEXT PROPOSAL (BEGIN) ------------------------------------------------------
5.5.3.3	Derivation of measurement results
The network may configure the UE to perform RSRP, RSRQ and SINR measurement results per cell associated to NR carrier frequencies based on parameters configured in the measObject (e.g. maximum number of beams to be averaged and beam consolidation thresholds) and in the reportConfig (rsType to be measured, SS/PBCH block and CSI-RS).
The UE shall:
1>	for each cell measurement quantity to be derived based on SS/PBCH block;
[bookmark: _GoBack]2>	if nroSS-BlocksToAverage in the associated measObject is not configured; or
2>	if absThreshSS-BlocksConsolidation in the associated measObject is not configured; or
2>	if the highest beam measurement quantity value is below not above absThreshSS-BlocksConsolidation:
3>	derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9]; 
2>	else:
3>	derive each cell measurement quantity based on SS/PBCH block as the linear average of the power values of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation where the total number of averaged beams shall not exceed nroSS-BlocksToAverage;
1>	for each cell measurement quantity to be derived based on CSI-RS;
2>	consider a CSI-RS resource on the associated frequency to be applicable for deriving RSRP when the concerned CSI-RS resource is included in the csi-rs-ResourceConfig-Mobility with the corresponding cellId and CSI-RS-ResourceId-RRM within the VarMeasConfig for this measId;
2>	if nroCSI-RS-ResourcesToAverage in the associated measObject is not configured;
2>	if absThreshCSI-RS-Consolidation in the associated measObject is not configured; or
2>	if the highest beam measurement quantity value is below not above absThreshCSI-RS-Consolidation:
3>	derive each cell measurement quantity based on CSI-RS as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9];
2>	else:
3>	derive each cell measurement quantity based on CSI-RS as the linear average of the power values of the highest beam measurement quantity values above absThreshCSI-RS-Consolidation where the total number of averaged beams shall not exceed nroCSI-RS-ResourcesToAverage;
[Omit the unchanged parts]
[bookmark: _Toc500942730][bookmark: _Toc501138300][bookmark: OLE_LINK1]–	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.)
[bookmark: _Hlk503869057]referenceSignalConfig						ReferenceSignalConfig	OPTIONAL,
	--Consolidation of L1 measurements per RS index
	absThreshSS-BlocksConsolidation		ThresholdNR			OPTIONAL,
	absThreshCSI-RS-Consolidation		ThresholdNR			OPTIONAL,

	--Config for cell measurement derivation
	nrofSS-BlocksToAverage			INTEGER (2..maxNrofSS-BlocksToAverage)	OPTIONAL,
	nrofCSI-RS-ResourcesToAverage	INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)  OPTIONAL,

	-- Filter coefficients applicable to this measurement object
	quantityConfigIndex							INTEGER (1..maxQuantityConfigId), 

	--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,

-- FFS: Where to include L1 parameters for RSSI measurements (SS-RSSI-MeasurementConfig in L1 table)
}


[Omit the unchanged parts]

---------------------------------------TEXT PROPOSAL (END) --------------------------------------------------------------


Annex B RAN2 Agreements on Cell quality derivation
Note : Highlighted yellow part is the baseline for discussion in this contribution. 
RAN2#97bis meeting
Agreements
1	The RRC configured beam consolidation/selection of beam quality of gNB detected beams to derive a cell quality shall be performed after the L1 filter.
2	The L1 filter filters signal quality corresponding to gNB beams detected by the UE
3: The measurement model (applicable for both multi beam and single beam case) in NR shall consist of the following:
a-	L1 filtering of beam measurements 
FFS Whether there is any additional specified filtering of the beam measurements
b-	Derivation of cell quality from one or more gNB beam quality
c-	L3 filter (RRC configured) of cell quality 
d-	Evaluation reporting criteria (RRC configured)
 
 
Agreements
1	Averaging is used to derive the cell quality from multiple beams (if number of beams is larger than 1). Details averaging are FFS

Agreement
1	Serving cell quality is derived in the same way as neighbour cell quality (i.e. N best).
FFS whether a UE can be configured with a different values of N for the serving cell, and for specific neighbour cells.

Agreements
1: CSI-RS configured for RRM purpose can be used to derive a cell level quality
2: Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality.
3	Previous agreements on measurement model and cell quality derivation are also applicable for CSI-RS.
4	When the serving cell quality is above S-Measure, the UE is not required to measure the IDLR RS and CSI-RS for neighbour cells.
RAN2#98 meeting
Agreements for combining of beam measurements if N > 1:
1	Averaging will be based on power values (i.e. not dBm values)
Working assumption: Average of up to best N of the detected beams above absolute threshold

Agreements
-	N (used in cell quality derivation) is configured per carrier.
FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.
RAN2 NR Adhoc 1706 meeting
Agreement
1	Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.
RAN2#99 meeting
Agreements
1:	Independent N and independent threshold should be configured per carrier frequency in the MeasObject for NR-SS based and CSI-RS based L3 mobility. (This agreement does not have any implication on the number of CSI-RS resources that can be configured per cell)
