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1 	Introduction
In the latest RAN4 meeting two CRs for NR Idle/Inactive states mobility requirements has been approved [1][2]. But some of requirements on the cell reselection in NR idle mode (e.g. Tdect) were still TBD. Therefore in this contribution we provided more considerations on how to specify feasible requirements on these requirements (e.g. detection time for cell reselection) in [1]. 
2 Discussion 
One of important considerations on the cell reselection requirements is the tradeoff between power and mobility performance. Thus it is desirable to define the set of requirements for both intra-frequency and inter-frequency cell reselection (e.g. Tdetect,NR_intra/inter, Tmeasure,NR_Intra/inter and Tevaluate, NR_intra/inter ) depending on DRX cycles. 
Meanwhile, according to the agreements for NR cell identification in case of RRC_CONNECT mode [3], the requirements of cell detection in RRC_CONNECT with DRX below may be taken as the start point for the discussion of Tdetect,NR_intra/inter in NR RRC_IDLE mode. However, since the mobility requirements in the idle mode can have a significant impact to UE power consumption, more careful consideration beside these similar requirements in C-DRX state should be made to avoid unnecessary impact to UE standby times.

Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)[3]
	DRX cycle
	TPSS/SSS_sync

	No DRX
	max[ 600ms, ceil( [5] x Kp) x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period,DRX cycle) ] 

	DRX cycle>320ms
	Ceil([5] x Kp) x DRX cycle

	Note 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



For example, when DRX cycle is 1.28s which is commonly used in LTE idle state, if we used the same requirements of PSS/SSS detection time in RRC_CONNECT with DRX [] for Tdetect,NR_intra/inter in RRC_Idle, the maximum cell detection and evaluation time for cell reselection in RRC_Idle shall be less than 10*1.28s. In comparison with the same requirements (Tdetect,E-UTRAN) in LTE[4] and UMTS[5], this duration will be shorter about 2x. That means the UE need increase about 2x power consumption in NR RRC_Idle in comparison with LTE and UMTS UE in RRC_Idle mode. 
Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra [3]
	DRX cycle length [s]
	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)


Table 4.2: TdetectE-UTRA, TmeasureE-UTRA and TevaluateEUTRA[4]
	DRX cycle length [s]
	TdetectE-UTRA [s]
	TmeasureE-UTRA [s]
(number of DRX cycles)
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]TevaluateEUTRA [s] (number of DRX cycles)

	0.08
	30
	2.56 (32)
	7.68 (96)

	0.16
	
	2.56 (16)
	7.68 (48)

	0.32
	
	5.12 (16)
	15.36 (48)

	0.64
	
	5.12 (8)
	15.36 (24)

	1.28
	
	6.4 (5)
	19.2 (15)

	2.56
	60
	7.68 (3)
	23.04 (9)

	5.12
	
	10.24 (2)
	30.72 (6)



Particularly UE power saving in case of RRC_Idle is more important than in RRC_CONNECT with DRX. Thus in our view, Tdetect,NR in NR RRC_IDLE can’t rely on PSS/SSS detection time requirements in RRC_CONNECT with DRX only.

Observation 1: If the requirements of cell reselection (e.g. Tdetect,NR) in NR RRC_IDLE depend on PSS/SSS detection time requirements in RRC_CONNECT with DRX only, the UE power consumption in RRC_IDLE will be increased significantly.

That is to avoid a very significant UE power consumption penalty NR UE in RRC_IDLE needs more feasible requirements which can obtain the good balance between the power saving and mobility performance.
Observation 2: Regarding to the good balance between the mobility and power saving was achieved in these widely deployed system (e.g. UMTS and LTE), it is much straightforward to define NR cell reselection requirement of Tdect same as these of LTE. 

Moreover, for FR2 since the RX beam sweeping is applicable, the longer Tdect time is expected. 

In summary, we can proposed that:
Proposal 1: The requirements Tdetect for intra-frequency cell reselection in TS38.133 can be specified as:
Table 4.2.2.3-1 : Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra
	DRX cycle length [s]
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]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
	[20+16 for FR1, N* (20+16) for FR2]
	[4]
	[16]

	0.64
	[20+8 for FR1, N* (20 +8 )for FR2]
	[2]
	[8]

	1.28
	[20+5 for FR1, N* (20 +5)for FR2]
	[1]
	[5]

	2.56
	[20+3 for FR1, N* (20 +3) for FR2]
	[1]
	[3]


Where N = [8].
Proposal 2: The requirements Tdetect for inter-frequency cell reselection in TS38.133 can be specified as:
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
	[20+16 for FR1, N* (20+16) for FR2]
	[4]
	[16]

	0.64
	[20+8 for FR1, N* (20 +8 )for FR2]
	[2]
	[8]

	1.28
	[20+5 for FR1, N* (20 +5)for FR2]
	[1]
	[5]

	2.56
	[20+3 for FR1, N* (20 +3) for FR2]
	[1]
	[3]


Where N = [8].
3 Conclusion
In this contribution, further considerations on the requirements on requirements of the detection time for cell reselection in NR Idle mode. In conclusion, the following observations and proposals can be drawn: 
Proposal 1: The requirements Tdetect_NR_intra for intra-frequency cell reselection in TS38.133 can be specified as:
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
	[20+16 for FR1, N* (20+16) for FR2]
	[4]
	[16]

	0.64
	[20+8 for FR1, N* (20 +8 )for FR2]
	[2]
	[8]

	1.28
	[20+5 for FR1, N* (20 +5)for FR2]
	[1]
	[5]

	2.56
	[20+3 for FR1, N* (20 +3) for FR2]
	[1]
	[3]


Where N = [8].
[bookmark: _GoBack]Proposal 2: The requirements Tdetect_NR_inter for inter-frequency cell reselection in TS38.133 can be specified as:
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
	[20+16 for FR1, N* (20+16) for FR2]
	[4]
	[16]

	0.64
	[20+8 for FR1, N* (20 +8 )for FR2]
	[2]
	[8]

	1.28
	[20+5 for FR1, N* (20 +5)for FR2]
	[1]
	[5]

	2.56
	[20+3 for FR1, N* (20 +3) for FR2]
	[1]
	[3]


Where N = [8].
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