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1. Introduction

Last meeting the RRM requirements in idle mode was captured in Way Forward [1]. The cell reselection related contents are duplicated as below.
	· Measurements and evaluation of serving cell:

· Measurements: 
· SS-RSRP, 
· SS-RSRQ
· Measurement averaging:
· number of samples: [2],
· sample window: (MAX[DRX, SMTC]/2) 

· Measurements of intra-frequency NR cells

· Measurements: 
· SS-RSRP, 
· SS-RSRQ
· Measurement averaging:
· number of samples: [2],
· sample window: [MAX[DRX, SMTC]/2] 

· Cell detection time (Tdetect,NR_Intra): [TBD]*Max[DRX, SMTC]

· Measurement interval (Tmeasure,NR_Intra): [TBD]*Max[DRX, SMTC]

· Cell evaluation time (Tevaluate,NR_intra): [TBD]*Max[DRX, SMTC]

· Measurements of inter-frequency NR cells

· Measurements: 
· SS-RSRP, 
· SS-RSRQ
· Measurement averaging:
· number of samples: [2],
· sample window: [MAX[DRX, SMTC]/2] 

· Measurements of inter-frequency NR cells

· Cell detection time (Tdetect,NR_Inter): [TBD]*Max[DRX, SMTC]

· Measurement interval (Tmeasure,NR_Inter): [TBD]*Max[DRX, SMTC]

· Cell evaluation time (Tevaluate,NR_inter): [TBD]*Max[DRX, SMTC]


 The further analysis is provided in this contribution.
2. Discussion
Last meeting there are following progress on idle mode in RAN2 [R2-1801544],

Agreements for idle and inactive mode:

1
Take cell suitability, acceptability, barred and reserved cell definitions from LTE as baseline for NR.
2
Cell selection criterion (S criterion) is applied to cell selection and reselection. 

3
 Both RSRP and RSRQ are considered in S criterion. 
4
From RAN2 perspective compensation parameter(s) is needed to S criterion. Details can be FFS and depending on the input from RAN1/4. Send LS to RAN1/4 to identify the use cases.

5
Parameters to check S criterion is broadcasted via system information for neighbor cells and via RMSI for serving cell.

6
Cell reselection for intra frequency case and equal priority inter frequency case, criterion (R criterion) is applied to cell reselection. 
7
Qhyst and Qoffset (including both cell specific and carrier specific one) can be applied to R criterion.
8
RSRP is applied to R criterion.
9
When the highest ranked cell is not suitable, UE will not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of xxs unless if intra frequency reselection is allowed by gNB, as in as 5.2.4.4 and 5.3.1, TS36.304. The value is FFS.
10
 Dedicated and common reselection priority can be applied in idle. FFS whether the same priority for inactive mode.

11
 If dedicated reselection priority is assigned, it is used otherwise common reselection priority is applied. 
12
 Same cell reselection process as LTE is applied for inter-F/RAT with the different reselection priority. 

 13
 Separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority as in LTE is applied. 
Agreements:
1
Idle mode/inactive mode DRX cycle configuration in NR should take the default DRX cycle parameter in LTE as baseline.

2
The maximum idle/inactive mode DRX value in NR should be 2.56s.
· Measurements and evaluation of serving cell 
In LTE, the measurement and evaluation requirements are specified as below [TS36.133]:

“The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at least every DRX cycle.

The UE shall filter the RSRP and RSRQ measurements of the serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.”
In NR, there is no always-on signal and UE needs to wait for SSB to perform measurement and evaluate S criterion. There is no SSB in the middle of the SMTC periodicity. So in theory the sample interval shall be MAX[DRX/2, SMTC]). As per the agreements of RAN2, the DRX cycle for idle mode in NR should take the default DRX cycle parameter in LTE as baseline. So the DRX cycle configuration in NR shall be 320ms, 640ms, 1280ms and 2560ms. As the maximum SMTC periodicity is 160ms, so MAX[DRX/2, SMTC] can be simply expressed as DRX/2.
Proposal 1: For serving cell measurement, the sample interval shall be DRX cycle/2.

· Measurements of intra-frequency NR cells

We are discussing the intra-frequency measurement in connected state. From UE behavior point of view, there is no difference for UE to perform the cell detection procedure in idle mode and connected mode. So we suggest the sample number of intra-frequency cell identification without time index in connected mode is reused for intra-frequency measurements in idle mode.
Proposal 2: The sample number of intra-frequency cell identification without time index in connected mode is also applied for intra-frequency measurements in idle mode.
For idle mode, UE doesn’t report the measurement results to network. UE utilizes the measurement results to perform R criteria evaluation. In LTE for high speed scenario Tmeasure,EUTRAN_Intra equal 1 measurement sample and 3 measurements are used for cell evaluation. Considering high velocity shall be also supported in NR, we suggest Tmeasure,NR_Intra =1 DRX cycle and Tevaluate,NR_Intra =3 DRX cycle.
Proposal 3: Tmeasure,NR_Intra =1 DRX cycle and Tevaluate,NR_Intra =3 DRX cycle.

· Measurements of inter-frequency NR cells
 In idle mode, there is no need to specify measurement gap to perform inter-frequency measurement since there is no service in the network. So the requirements of inter-frequency cell detection, measurement and evaluation can be the same as intra-frequency in idle mode.

Proposal 4: The requirements of inter-frequency cell detection, measurement and evaluation can be the same as intra-frequency in idle mode.

3. Conclusions

This contribution provides the consideration on RRM requirements in idle mode. The following proposals are provided: 
Proposal 1: For serving cell measurement, the sample interval shall be DRX cycle/2.

Proposal 2: The sample number of intra-frequency cell identification without time index in connected mode could be also applied for intra-frequency measurements in idle mode.
Proposal 3: Tmeasure,NR_Intra =1 DRX cycle and Tevaluate,NR_Intra =3 DRX cycle.

Proposal 4: The requirements of inter-frequency cell detection, measurement and evaluation can be the same as intra-frequency in idle mode.
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