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Introduction
In the previous meetings, RAN4 has discussed the measurement requirements for intra-frequency and inter-frequency NR cells in NR idle mode. Latest updates were agreed in the Gothenburg meeting in [1]. However, the measurements in FR2 are still open. In this contribution we discuss the measurement requirements in FR2 in NR idle mode. 
Discussion
In [1], RAN4 has specified the measurement requirements of intra-frequency and inter-frequency NR cells in NR idle mode as below:
	Intra-frequency:
Table 4.2.2.3-1 : 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
	11.52 x N1 x M2 [36 x N1 x M2]
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	17.92 x N1 [28 x N1]
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	32 x N1 [25 x N1]
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	58.88 x N1 [23 x N1]
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	N1=[TBD] for frequency range FR2, and N1=1 for frequency range FR1.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.



Inter-frequency:
Table 4.2.2.4-1 : Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter
	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	0.32
	11.52 x N1 x 1.5 x [36 x N1 x 1.5]
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	17.92x N1 [28 x N1]
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	32 x N1 [25 x N1]
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	58.88 x N1 [23 x N1]
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	N1=[TBD] for frequency range FR2, and N1=1 for frequency range FR1.






For FR2, since there is some additional consideration related to the UE Rx beamforming, the scaling factor for FR2 is TBD and left for further discussion in last meeting. 
Since UE Rx beam forming is related to UE implementation, the scaling factor N for idle mode in FR2 should be discussed – whether or not it is necessary to account in idle mode. 
In idle mode, the UE measurement requirements are already very relaxed to have good balance between the power consumption and while maintaining the mobility performance. I.e. ensure that the UE does not suffer from loss of connection due to too relaxed measurement requirements. Idle mode DRX can be expected to be quite long leading infrequent measurement assuming UE measures around the same time as when it shall monitor for paging. Extending the measurement period further by scaling due to UE Rx beam forming, will lead to extreme measurement periods in some conditions which will lead to challenges for mobility performance in FR2. In previous meetings some proposals for the scaling factor for FR2 were 2, 4, 8.  
In table 1, table 2, and table 3 we list the Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra values for each of the proposed values for N1. From the tables, we see that the Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra become really long. For example, in the condition that DRX cycle is 2.56s, currently the base requirement for detection is 58.88s, if the scaling factor is 8, then the detection time needs almost 8 minutes. 
Table 1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra in FR2 with N1=2.
	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
	23.04*M2 (72*M2)
	2.56*M2 (8*M2)
	10.24*M2 (32*M2)

	0.64
	35.84 (56)
	2.56 (4)
	10.24 (16)

	1.28
	64 (50)
	2.56 (2)
	12.8 (10)

	2.56
	117.76 (46)
	5.12 (2)
	15.36 (6)



Table 2: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra in FR2 with N1=4.
	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
	46.08*M2 (144*M2)
	5.12*M2 (16*M2)
	20.48*M2 (64*M2)

	0.64
	71.68 (112)
	5.12 (8)
	20.48 (32)

	1.28
	128 (100)
	5.12 (4)
	25.6 (20)

	2.56
	235.52 (92)
	10.24 (4)
	30.72 (12)



Table 3: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra in FR2 with N1=8.
	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
	92.16*M2 (288*M2)
	10.24*M2 (32*M2)
	40.96*M2 (128*M2)

	0.64
	143.36 (224)
	10.24 (16)
	40.96 (64)

	1.28
	256 (200)
	10.24 (8)
	51.2 (40)

	2.56
	471.04 (184)
	20.48 (8)
	61.44 (24)



Considering these facts, we propose that the scaling factor is not applied in idle mode in FR2. If UE Rx beam forming scaling is used in FR2, then the base requirements need to be tightened to obtain feasible mobility performance in idle mode.  
1. [bookmark: _Hlk525891774][bookmark: _Hlk525891696]Measurements requirement in NR intra-frequency cells in FR2 in NR idle mode are defined as in following table:
	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
	11.52*M2 (36*M2)
	1.28*M2 (4*M2)
	5.12*M2 (16*M2)

	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)

	Note1:	UE measures each Rx beam at least once per DRX cycle.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.


1. Measurements requirement in NR inter-frequency cells in FR2 in NR idle mode are defined as in the following table:
	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_inter
[s] (number of DRX cycles)

	0.32
	11.52 *1.5 (36*1.5)
	1.28 *1.5 (4*1.5)
	5.12*1.5 (16*1.5)

	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)

	Note1:	UE measures each Rx beam at least once per DRX cycle.



Additionally, it would need to be clarified that it is assumed that the measures all UE Rx beamforming once per idle mode DRX cycle. Proposals are included in our CR [2]. 
Conclusion
In this contribution we have discussed the measurement requirements of intra-frequency and inter-frequency NR cells in FR2 in NR idle mode. We have made the following proposals:
1. Measurements requirement in NR intra-frequency cells in FR2 in NR idle mode are defined as in the following table:
	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
	11.52*M2 (36*M2)
	1.28*M2 (4*M2)
	5.12*M2 (16*M2)

	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)

	Note1:	UE measures each Rx beam at least once per DRX cycle.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.


1. Measurements requirement in NR inter-frequency cells in FR2 in NR idle mode are defined as in the following table:
	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_inter
[s] (number of DRX cycles)

	0.32
	11.52 *1.5 (36*1.5)
	1.28 *1.5 (4*1.5)
	5.12*1.5 (16*1.5)

	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)

	Note1:	UE measures each Rx beam at least once per DRX cycle.
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