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1	Introduction
In RAN2, it has been discussed how the UE shall perform cell quality derivation when it is in RRC_IDLE and/or RRC_INACTIVE. The following has been agreed in RAN2#AH 2018-01 in Vancouver:

Agreements:
1	Cell quality derivation for cell selection is up to UE implementation.
2	As baseline of cell reselection: for multiple beams, the derivation formula used in Connected mode for cell quality is also applicable to Idle mode; i.e. the quality is calculated as a linear average over up to N best beams above a threshold which are configured per carrier and broadcasted. Further optimization can be considered, e.g., considering on the number of actual good beams (the quality of the beam is above the threshold) for cell reselection.

As indicated in the agreements, CQD parameters to be used by a UE in RRC_INACTIVE or RRC_IDLE will be broadcasted. However, the idle mode and inactive state procedural text capturing how the cell quality is derived is not yet captured in 38.304. This contribution addresses the same.
[bookmark: _Ref178064866]2	Discussion
For RRC_CONNECTED, the following measurement model has been agreed in 3GPP, as described in 38.300 [1]. The highlight parts show the manner the UE performs CQD (cell quality derivation) and the parts that depend on parameters provided by the network via RRC signalling (not all the contents of the section are shown below but only relevant ones).
9.2.4	Measurements
In RRC_CONNECTED, the UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality. In doing so, the UE is configured to consider a subset of the detected beams: the N best beams above an absolute threshold. Filtering takes place at two different levels: at the physical layer to derive beam quality and then at RRC level to derive cell quality from multiple beams. Cell quality from beam measurements is derived in the same way for the serving cell(s) and for the non-serving cell(s). Measurement reports may contain the measurement results of the X best beams if the UE is configured to do so by the gNB.
The corresponding high-level measurement model is described below:
[image: ]
Figure 9.2.4-1: Measurement Model
NOTE:	K beams correspond to the measurements on NR-SS block or CSI-RS resources configured for L3 mobility by gNB and detected by UE at L1.
1. -	A: measurements (beam specific samples) internal to the physical layer.
2. -	Layer 1 filtering: internal layer 1 filtering of the inputs measured at point A. Exact filtering is implementation dependent. How the measurements are actually executed in the physical layer by an implementation (inputs A and Layer 1 filtering) in not constrained by the standard.
3. -	A1: measurements (i.e. beam specific measurements) reported by layer 1 to layer 3 after layer 1 filtering.
4. -	Beam Consolidation/Selection: beam specific measurements are consolidated to derive cell quality if N > 1, else when N = 1 the best beam measurement is selected to derive cell quality. The behaviour of the Beam consolidation/selection is standardised and the configuration of this module is provided by RRC signalling. Reporting period at B equals one measurement period at A1.
5. -	B: a measurement (i.e. cell quality) derived from beam-specific measurements reported to layer 3 after beam consolidation/selection.
…….

Further in the RRC specifications [2], more details on the CQD in RRC_CONNECTED are provided. The parameters highlighted above in 38.300 (maximum number of beams to average and consolidation threshold) are provided per frequency in the measurement object:
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 {
	ssbFrequency								ARFCN-ValueNR															OPTIONAL,
	refFreqCSI-RS								ARFCN-ValueNR															OPTIONAL,

	--RS configuration (e.g. SMTC window, CSI-RS resource, etc.)
	referenceSignalConfig						ReferenceSignalConfig,													

	--Consolidation of L1 measurements per RS index
	absThreshSS-BlocksConsolidation			ThresholdNR																	OPTIONAL,	-- Need R
	absThreshCSI-RS-Consolidation			ThresholdNR																	OPTIONAL,	-- Need R
																													
	--Config for cell measurement derivation
	nrofSS-BlocksToAverage					INTEGER (2..maxNrofSS-BlocksToAverage)										OPTIONAL,	-- Need R
	nrofCSI-RS-ResourcesToAverage			INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)								OPTIONAL,	-- Need R
																															……


Then, the procedure for CQD in RRC_CONNECTED using these parameters is defined in 38.331 (section 5.5) [2], as reproduced below:
5.5.3.3	Derivation of cell measurement results
The network may configure the UE to derive 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 	or CSI-RS).
The UE shall:
1>	for each cell measurement quantity to be derived based on SS/PBCH block:
2>	if nrofSS-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 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 nrofSS-BlocksToAverage;
2>	apply layer 3 cell filtering as described in 5.5.3.2;
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 cell measurements when the concerned CSI-RS resource is included in the csi-rs-ResourceConfigMobility with the corresponding physCellId and CSI-RS-CellMobility in the associated measObject;
2>	if nrofCSI-RS-ResourcesToAverage in the associated measObject is not configured; or
2>	if absThreshCSI-RS-Consolidation in the associated measObject is not configured; or
2>	if the highest beam measurement quantity value is below 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;
2>	apply layer 3 cell filtering as described in 5.5.3.2.

Based on these procedural explanation it becomes clear as to how the UE shall perform cell quality derivation in RRC_CONNECTED mode. Based on this, it is proposed to have similar text in the 38.304 specification.

[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc510708673]The cell quality derivation related procedural text for RRC_CONNECTED mode is captured in RRC specification.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc510708671]RAN2 to adopt the text proposal.

[bookmark: _Ref189046994]3	Text Proposal
*****************************Start of first Change****************************************
[bookmark: _Toc506417732][bookmark: _Toc468872140]5.2	Cell selection and reselection
[bookmark: _Toc506417733][bookmark: _Toc468872141]5.2.1	Introduction
Cell selection is applicable in RRC_IDLE state while cell reselection is applicable in both RRC_IDLE state and RRC_INACTIVE state.
UE shall perform measurements for cell selection and reselection purposes as specified in [8].
The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. The UE shall select a suitable cell based on RRC_IDLE state measurements and cell selection criteria.
In order to expedite the cell selection process, stored information for several RATs may be available in the UE.
When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT. Details on performance requirements for cell reselection can be found in [8].
The NAS is informed if the cell selection and reselection result in changes in the received system information relevant for NAS.
For normal service, the UE shall camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:
-	Receive system information from the PLMN; and
-	receive registration area information from the PLMN, e.g., tracking area information; and
-	receive other AS and NAS Information; and
-	if registered:
-	receive paging and notification messages from the PLMN; and
-	initiate transfer to Connected mode.
For cell selection, measurement quantity of a cell is up to UE implementation.
For cell reselection in multi-beam operations, using a maximum number of beams to be considered and a threshold which are provided in SystemInformationBlockTypeX, measurement quantity of a cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:
-	if the highest beam measurement quantity value is below the threshold: 
-	derive a cell measurement quantity as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [11];
-	else:
-	derive a cell measurement quantity as the linear average of the power values of up to the maximum number of highest beam measurement quantity values above the threshold.
5.2.2	Derivation of cell measurement results
For cell selection and cell reselection, the UE shall:
1>	for each cell measurement quantity to be derived based on SS/PBCH block:
2>	if nrofSS-BlocksToAverage in the associated system information block (SIB2 or SIB4) is not configured; or
2>	if absThreshSS-BlocksConsolidation in the associated system information block (SIB2 or SIB4) is not configured; or
2>	if the highest beam measurement quantity value is below 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 [reference]; 
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 nrofSS-BlocksToAverage;

*****************************End of first Change****************************************
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Conclusion
In the previous sections we made the following observations: 
Observation 1	The cell quality derivation related procedural text for RRC_CONNECTED mode is captured in RRC specification.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to adopt the text proposal.
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