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Introduction
In RAN4 #AH1801 meeting, a wayforward for NR Idle Mode and Mobility was approved in [1], and agreements 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]
· 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-RAT E-UTRAN cells
· Measurements: 
· SS-RSRP, 
· SS-RSRQ
· Measurement averaging:
· number of samples: [2],
· sample window: [MAX[DRX, SMTC]/2]


However, in the chairman note it was captured that,
Agreement: 
· Change from “sample window: (MAX[DRX, SMTC]/2)” to “sample window: TBD” in slide #3, #4, #5, #6.
· Change from “number of samples: [2]” to “number of samples: TBD” in slide #3, #4, #5, #6.
In this contribution, we discuss the sampling interval for IDLE mode measurement for NR SA.
Sampling interval for IDLE mode measurement
In LTE IDLE mode measurement requirement, it was specified that,
	4.2.2.1	Measurement and evaluation of serving cell
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.

[bookmark: _Toc383690648]4.2.2.3	Measurements of intra-frequency E-UTRAN cells
The UE shall be able to identify new intra-frequency cells and perform RSRP and RSRQ measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304 within Tdetect,EUTRAN_Intra when that Treselection= 0. An intra frequency cell is considered to be detectable according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in
-	Annex B.1.3 for Cat-M1 UE
-	Annex B.1.6 for category 1bis UE
-	Annex B.1.1, otherwise
for a corresponding Band.
The UE shall measure RSRP and RSRQ at least every Tmeasure,EUTRAN_Intra for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter RSRP and RSRQ measurements of each measured intra-frequency 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 Tmeasure,EUTRAN_Intra/2

[bookmark: _Toc383690649]4.2.2.4	Measurements of inter-frequency E-UTRAN cells
The UE shall filter RSRP or RSRQ measurements of each measured higher, lower and equal priority inter-frequency 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 Tmeasure,EUTRAN_Inter/2.



For serving cell measurement, the sampling cannot be smaller than SSB periodicity, some of the examples are shown in the following figures.
If SSB periodicity =DRX cycle, UE is only able to update the measurement result for each SSB periodicity, as shown in figure 1. 
[image: ]
Figure 1. SSB periodicity =DRX cycle for serving cell
If SSB periodicity > DRX cycle, UE is only able to update the measurement result for each SSB periodicity, as shown in figure 2.
[image: ]
Figure 2. SSB periodicity > DRX cycle for serving cell
If SSB periodicity < DRX cycle, UE can update the measurement result for each SSB periodicity which may be much smaller than DRX cycle. However, regarding the power consumption at UE side, it is worthwhile to reuse the same methodology of LTE, i.e. to use DRX_cycle/2 as the sampling interval.
[image: ]
Figure 3. SSB periodicity < DRX cycle for serving cell
So for serving cell measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least max{DRX cycle/2, SSB periodicity}.
Proposal 1: for serving cell measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least max{DRX cycle/2, SSB periodicity}.
The same methodology could be used for intra-frequency and inter-frequency neighbor cell measurements, however, the only difference is that SMTC periodicity will be used instead of SSB periodicity since UE has no knowledge of neighbor cell actual SSB transmission periodicity. On the other hand, in some long DRX cycle cases, LTE has some measurement period as below, 
Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra
	DRX cycle length [s]
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


So the measurement period might be equal to one DRX cycle in LTE, and we also think that’s also possible in NR IDLE requirements. So the sampling interval for NR intra-frequency and inter-frequency measurement can be defined as:
Proposal 2: For intra-frequency measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least max{Tmeasure,NR_Intra/2, SMTC period}. Tmeasure,NR_Intra is the entire intra-frequency measurement period.
Proposal 3: For inter-frequency measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least max{Tmeasure,NR_Inter/2, SMTC period}. Tmeasure,NR_Inter is the entire inter-frequency measurement period. 
For inter-RAT E-UTRAN cells measurement, there is no any limitation of SMTC periodicity, so the LTE sampling interval shall be reused.
Proposal 4: For inter-RAT EUTRAN measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure, EUTRAN /2. Tmeasure, EUTRAN is the entire inter-RAT EUTRAN measurement period. 
For sampling number to derive the RSRP/RSRQ measurement filtering, we don’t see any necessity to change it from LTE case, so we propose to still keep 2 as the number of samples.
Proposal 5: The UE shall filter the RSRP/RSRQ measurements of the serving cell/intra-frequency neighbour cell/inter-frequency neighbour cell/inter-RAT EUTRAN cell using at least 2 measurements. 
Conclusion
In this contribution, we discuss the sampling interval for IDLE mode measurement for NR SA.
Proposal 1: for serving cell measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least max{DRX cycle/2, SSB periodicity}.
Proposal 2: For intra-frequency measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least max{Tmeasure,NR_Intra/2, SMTC period}. Tmeasure,NR_Intra is the entire intra-frequency measurement period.
Proposal 3: For inter-frequency measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least max{Tmeasure,NR_Inter/2, SMTC period}. Tmeasure,NR_Inter is the entire inter-frequency measurement period. 
Proposal 4: For inter-RAT EUTRAN measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure, EUTRAN /2. Tmeasure, EUTRAN is the entire inter-RAT EUTRAN measurement period. 
Proposal 5: The UE shall filter the RSRP/RSRQ measurements of the serving cell/intra-frequency neighbour cell/inter-frequency neighbour cell/inter-RAT EUTRAN cell using at least 2 measurements. 
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