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1. Introduction

There are the following remaining issues are left for the requirements for idle mode:
1. Intra-frequency and inter-frequency cell detection time for FR1

2. Intra-frequency and inter-frequency cell detection time, evaluation time and measurement period for FR2

3. Ranking condition for inter-frequency measurement
This contribution provides the analysis on the above requirements.
2. Discussion
· Intra-frequency and inter-frequency cell detection time for FR1

As we know in connected state the intra-frequency measurement period equals to max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period, DRX cycle) ]  when DRX cycle≤ 320ms. From UE power consumption point of view, coefficient 1.5 is scaled considering the measurement gap is not aligned with DRX (for example, the SMTC periodicity is 160ms and DRX cycle is 256ms). In theory in NR idle mode, UE could perform intra-frequency measurement and decoding PDCCH in parallel. However for inter-frequency measurement, UE needs to retune to the target frequency at the occasion outside ON-duration time. Thus besides the waking up during DRX-ON, the extra power is consumed for inter-frequency cell identification and measurement. As we know, the power saving is critical for idle mode UE, so we suggest that the PSS/PSS detection is 10*DRX. As we know the detection time includes the time for PSS/SSS detection and time for R criterion cell evaluation. Thus we propose the intra-frequency and inter-frequency requirements for NR idle mode are specified in Table 1.
Table 1.Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra
	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_intra
[s] (number of DRX cycles)

	0.32
	8.32 [26]
	1.28 (4)
	5.12(16)

	0.64
	11.52 [18]
	1.28 (2)
	5.12 (8)

	1.28
	19.2 [15]
	1.28 (1)
	6.4 (5)

	2.56
	33.28[13]
	2.56 (1)
	7.68 (3)


 Proposal 1: The cell detection delay for idle mode for FR1 is listed as below,
Table 1.Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra
	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_intra
[s] (number of DRX cycles)

	0.32
	8.32 [26]
	1.28 (4)
	5.12(16)

	0.64
	11.52 [18]
	1.28 (2)
	5.12 (8)

	1.28
	19.2 [15]
	1.28 (1)
	6.4 (5)

	2.56
	33.28[13]
	2.56 (1)
	7.68 (3)


· Intra-frequency and inter-frequency cell detection time, evaluation time and measurement period for FR2

For FR2, UE needs to sweep RX beams during measurement due to RX beamforming. UE behaviour of PSS/SSS detection and measurement in idle mode is the same as that of connected mode in FR2. So we suggest that the same scaling factor in connected mode (i.e., N1, N2) FR2 is reused for defining the requirements for idle mode in FR2. We suggest the scaling factor is 8.
Proposal 2: cell detection delay, measurement period and evaluation period on FR2 for idle mode is the corresponding requirements in FR1 multiply by 8.
· Ranking condition for inter-frequency measurement

In LTE there is ranking criteria for cell reselection.

	The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Kcarrier * Tdetect,EUTRAN_Inter  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5dB for reselections based on ranking or 6dB for RSRP reselections based on absolute priorities or 4dB for RSRQ reselections based on absolute priorities.


The margin is corresponding to the relative accuracy and absolute accuracy for RSRP and absolute accuracy for RSRQ.
In NR, SS-RSRP and SS-RSRQ are used for S criteria and R criteria. Similar ranking condition shall be added to NR requirements as well. The exact value of the margin depends on the SS-RSRP/SS-RSRQ accuracy. Since accuracy related discussion belongs to performance part, then we can leave these value as [TBD] and come back when accuracy is settled down.
Proposal 3: The ranking condition of cell reselection shall be specified for idle mode.

3. Conclusions

This contribution provides the further consideration on measurement mode in SA. 
Proposal 1: The cell detection delay for idle mode for FR1 is listed as below,

Table 1.Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra
	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_intra
[s] (number of DRX cycles)

	0.32
	8.32 [26]
	1.28 (4)
	5.12(16)

	0.64
	11.52 [18]
	1.28 (2)
	5.12 (8)

	1.28
	19.2 [15]
	1.28 (1)
	6.4 (5)

	2.56
	33.28[13]
	2.56 (1)
	7.68 (3)


Proposal 2: cell detection delay, measurement period and evaluation period on FR2 for idle mode is the corresponding requirements in FR1 multiply by 8.

Proposal 3: The ranking condition of cell reselection shall be specified for idle mode.
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