3GPP TSG-RAN WG4 Meeting #86bis	                                       R4-1804183
Melbourne, AU, 16th – 20th April, 2018
[bookmark: Source]Agenda Item:	7.9.6
Source:	Intel Corporation
Title:	Requirements for NR RRC_IDLE and RRC_INACTIVE state mobility 
Document for:		Discussion
1 	Introduction
In the previous RAN4 meetings an initial framework for specification of the requirements for NR Idle/Inactive states mobility has been approved [1]. And a WF was agreed in the last meeting also [2]. 
Since the mobility requirements in the idle mode can have a significant impact to UE power consumption, careful consideration should be made to avoid unnecessary impact to UE standby times, but still to allow sufficiently good mobility in idle mode. Therefore in this contribution we provided more considerations on how to specify realistic values for such requirements TBD in [1] (e.g. the detection time for cell reselection and measurement rates). 

2 	Discussion 
2.1. Requirements for NR RRC_IDLE state mobility
In the last meeting, a CR for NR RRC_IDLE requirements was agreed [1, R4-1803173], in which intra-frequency and inter-frequency cell reselection requirements was introduced. Similarly as LTE, for cell reelection in NR it involves the evaluation of serving cells, detection of new neighbor cells and measurement of those cells and of previously detected neighbor cells. Thus the detailed analysis of these parts of cell reselection requirements will be given below. 
2.1.1. Measurement and evaluation of serving cell
Currently the requirements for serving cell measurement and evaluation in NR RRC_IDLE were agreed in [1]. These requirements including the minimum spacing between measurements, the maximum evaluation period (e.g. Nserv) are reused from these for LTE [TS36.133] and UMTS [TS25.133]. In our views, these values are suitable for both UE power consumption and allow the good mobility in NR RRC_IDLE mode.

Proposal 1: The requirements on measurement and evaluation of serving cell in LTE [TS36.133] can be applicable for SA NR in TS38.133.

2.1.2. Detection and measurement of intra-frequency NR cells
One of important considerations on the cell reselection requirements is the tradeoff between power and mobility performance. Thus similarly it is desirable to define the set of requirements for intra-frequency cell reselection (e.g. Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra ) depending on DRX cycles. That is to avoid a very significant UE power consumption penalty UE need to detect the cell and measurement per DRX cycle. 
Meanwhile, according to the simulation results for NR cell identification [4], for FR1 when SINR side condition is about [-6dB] the detection time has to be at least [6+3] DRX cycle length. For FR2, since the RX beam forming is applicable, the additional time is needed. Here we can tentatively proposed as [N*(5+5)] DRX cycles for the cell detection time for FR2. Considering the margin of implementation loss, we can assume [20] and [min(Number of RX beams, [8])  *20] DRX cycles for the cell detection in FR1 and FR2 respectively. 

As state in [3], if an intra-frequency cell is detectable but not yet detected then the UE is required to evaluate whether it meets the reselection criteria based on ranking within Tdetect,EUTRAN_Intra  when Treselection = 0. On the other hand if an intra-frequency cell that has been already detected, but not been reselected to, the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_intra when Treselection = 0 as specified in table 4.2.2.3-1 [3, TS38.133] provided that the cell is at least [TBD]dB better ranked. From the evaluation itself (e.g. filtering), it is much easier to reuse Tevaluate time of LTE, which can ensure the good balance between the power saving and mobility performance in the real products already. 
In summary, we can proposed that:
Proposal 2: The requirements for cell reselection in intra-frequency NSA-NR and SA-NR 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 =min{UE RX beams number, [8]} 
2.1.3. Detection and measurement of inter-frequency NR cells
In comparison with the cell reselection requirements for NR intra-frequency, the measurement of inter-frequency cells may have a lower, equal or higher priority than that of the serving frequency layer. 
If the serving cell’s RSRP and RSRQ are above their respective thresholds the UE searches higher-priority inter-frequency layers at least once every Thigher_priority_search which is also DRX cycle based. And its actual value can be same as that of LTE. 
On the other hand, if the serving cell’s RSRP and RSRQ become equal to or fall below their respective thresholds, the UE searches and measures all inter-frequency cells regardless of their priority. Similarly to the intrafrequency case, the main issue to consider is cell identification time for a newly detectable cell. And the corresponding requirements (e.g. Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter ) are needed particularly. And generally these requirements can reuse these for the intra-frequency cell reselection also. 

Proposal 3: The requirements for cell reselection in inter-frequency NRin 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 =min{UE RX beams number, [8]}
2.2. [bookmark: _GoBack]Requirements for NR RRC_INACTIVE state mobility

As RAN2 agreed in [5], the newly introduced NR INACTIVE state is very similar to RRC_IDLE. For example, the cell selection criterion (S Criterion) and cell reselection criterion (R Criterion) will be used for IDLE and INACTIVITY mode. It is similar to what has been used in LTE. It is expected that the inter-RAT E-UTRAN requirements specified for RRC_IDLE can be reused to a large extent also for the INACTIVE state.
Proposal 4: Intra-frequency and inter-frequency requirements for RRC_INACTIVE can reuse these for RRC_IDLE .



3 Conclusion
In this contribution, further considerations on the interruption requirement in EN-DC are presented. In conclusion, the following observations and proposals can be drawn: 

Proposal 1: The requirements on measurement and evaluation of serving cell in LTE [TS36.133] can be applicable for SA NR in TS38.133.
Proposal 2: The requirements for cell reselection in intra-frequency NSA-NR and SA-NR 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 =min{UE RX beams number, [8]} 

Proposal 3: The requirements for cell reselection in inter-frequency NRin 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]



Proposal 4: Intra-frequency and inter-frequency requirements for RRC_INACTIVE can reuse these for RRC_IDLE .
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