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Introduction
Since RAN2#97bis, RAN2 has not discussed Idle mode mobility in NR in general, and cell quality derivation in particular. However, measurements were discussed in RRC_CONNECTED mode, and although many of the agreements reached are expected to be accepted for Idle/Inactive as well, they do not cover all the issues of a UE whose mobility isn't tightly monitored by the NW.
In this contribution, we further discuss measurements for UEs in Idle/Inactive modes.	
Discussion
[bookmark: Proposal_Pattern_Length]Cell quality derivation from multiple beams
In RAN2#97 the following agreement was reached:
Agreements
1	For cell reselection, cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. 
FFS: Details of filtering to be applied (e.g. for the case N=1, the best beam is filtered by a single filter as the best beam changes)
FFS: Whether to only consider beams above a threshold ('good' beams)	
A similar agreement was made in RRC_CONNECTED mode.
Since then, discussions about cell quality derivation were restricted to RRC_CONNECTED mode and the following agreements were made in RAN2#98, RAN2_NR_AH#2 and RAN2#99, respectively:
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

Agreement
1	Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.

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)
=>	We will discuss in RAN2 how to do averaging of RSRQ and SINR when the measurement definitions are clear in RAN1/4.
To better understand how the value of N may affect cell reselection, we will look at a case study, where a UE is covered by two cells, the first with one good beam and 2 weak (on-threshold) beams, the second with 3 mediocre beams.
In a case of a fast moving UE with N=1, the UE would select to the “one good beam” cell; as soon as the UE keeps moving the single beam power rapidly weakens and the UE needs to reselect to another cell again. However, if N=3 was set, the UE would have selected to the “3 mediocre beams” cell which can provide a better coverage. Selecting the “3 mediocre beams” cell would be wiser, which we could get if N=3 is configured.
Conversely, for a static UE with N=3, if the average of the beams in the “one good beam” cell is lower than the mediocre beams, the UE would choose the “3 mediocre beams” cell. Here N=1 would be much more appropriate, helping to choose the cell with the best beam of all.
Observation 1: The appropriate number of beams to take into account for cell reselection can be affected by UE mobility, whether high or low.
Proposal 1: Mobility scaling is applied to the value of N.

Mobility states and scaling in LTE
Mobility scaling is still FFS for RRC_CONNECTED in Rel-15 [2] and was not discussed for idle mode mobility. However, as it has been decided that LTE cell reselection principles are to be reused for NR, we can look at how it is used there, as defined in 36.304:
	5.2.4.3	Mobility states of a UE 

Besides Normal-mobility state a High-mobility and a Medium-mobility state are applicable if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are sent in the system information broadcast of the serving cell.
State detection criteria:
Medium-mobility state criteria:
-	If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H
High-mobility state criteria:
-	If number of cell reselections during time period TCRmax exceeds NCR_H
The UE shall not count consecutive reselections between same two cells into mobility state detection criteria if same cell is reselected just after one other reselection.

State transitions:
The UE shall:
-	if the criteria for High-mobility state is detected:
-	enter High-mobility state.
-	else if the criteria for Medium-mobility state is detected:
-	enter Medium-mobility state.
-	else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:
-	enter Normal-mobility state.
If the UE is in High- or Medium-mobility state, the UE shall apply the speed dependent scaling rules as defined in subclause 5.2.4.3.1.



	5.2.4.3.1	Scaling rules
UE shall apply the following scaling rules:
-	If neither Medium- nor Highmobility state is detected:
-	no scaling is applied.
-	If High-mobility state is detected:
-	Add the sf-High of "Speed dependent ScalingFactor for Qhyst” to Qhyst if sent on system information
-	For E-UTRAN cells multiply TreselectionEUTRA by the sf-High of "Speed dependent ScalingFactor for TreselectionEUTRA” if sent on system information
… [The same goes for other RAT]
… 	[The same goes for Medium-mobility state with sf-Medium]

In case scaling is applied to any TreselectionRAT parameter the UE shall round up the result after all scalings to the nearest second.




NR can use a similar mechanism to LTE, by which a UE decides its mobility state according to some criteria and applies scaling rules accordingly.
Considering LTE mobility scaling as a baseline, UE mobility is distinguished as Normal, medium or high in ascending order, however it seems that for the scaling of N, we should also consider a lower than normal UE mobility since as seen above such UE may benefit from lowering the value of N.
Proposal 2: Considering LTE mobility states as a baseline, mobility scaling to the value of N may be also applied to UEs with lower than normal mobility.
Proposal 3: Using LTE mobility scaling as a baseline, we add Static and/or Low mobility states. Low mobility state can be used to relatively decrease N, while Static mobility state can be used to set N to a predefined value e.g. N=1.
Conclusions
In this contribution, we made the following observation and proposals on measurements for idle/inactive UEs. 
Observation 1: The appropriate number of beams to take into account for cell reselection can be affected by UE mobility, whether high or low.
Proposal 1: Mobility scaling is applied to the value of N.
Proposal 2: Considering LTE mobility states as a baseline, mobility scaling to the value of N may be also applied to UEs with lower than normal mobility.
Proposal 3: Using LTE mobility scaling as a baseline, we add Static and/or Low mobility states. Low mobility state can be used to relatively decrease N, while Static mobility state can be used to set N to a predefined value e.g. N=1.
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