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1 Introduction
Many NR RRM requirements will be derived from link level simulations (LLS), and therefore the plan for LLS was discussed in recent RAN4 meetings. In RAN4#83 a list of RRM requirements will need LLS are captured in the WF and copied below.
	Link level simulation plan

·  For the link studies include at least:

· RLM (in-sync and out-of-sync)

· Cell detection

· Beam identification

· Measurements for mobility and beam management from the core requirements point of view (e.g., number of samples, measuemrent period, measurement accuracy etc.)

· Basic SI reading (PBCH acquisition)

· Any additional link study if needed for SA specifically

· Discuss the link simulations methodology.

· Agree on simulation assumptions for link level studies.


In this paper, we will provide our views on the LLS for NR RRM requirements.  
2 Discussion
With the experience from LTE, it is very clear that in order to define reasonable and agreeable RRM requirements, LLS are needed. In this sense, we agree that LLS should be conducted for all the requirements listed in [1]. On the other hand, RAN4 also needs to consider the required efforts to conduct all required simulation at the same time – we need to agree on reasonable simulation assumptions, adjust simulation platform, run the simulations and validate the results. We don’t think it is feasible from the point of view of both discussion time during the meeting and the time left for office work in between meetings.
Therefore, a phased approach for RAN4 to conduct LLS is preferred, which means we need to select some requirements and agree simulation assumption for them in this meeting, so that we can have some preliminary results in next meeting. For the selection, both the importance of the requirement as well as the progress in other WGs which impacts the simulation assumptions need to be considered. 
Our view is that RAN4 should focus on SS-block based requirements, since they are very critical for basic mobility and there are enough agreements in RAN1 for RAN4 to start the simulations. This include 

· Cell identification, which mainly focuses the detection of PSS/SSS. 

· SS-block RSRP, which is about the measurement over SS-block (either for mobility or beam management or both)
The beam identification and measurement are also important, in particular for >6GHz deployment. Also this is quite new area with many open issues, so a late start of this work may cause inability to finish the Rel-15 work in time. Our preference is to start the LLS for beam identification/measurement when RAN1/RAN2 agreements are available, e.g. the RS which beam management is based on (SS-block and/or CSI-RS), the detailed CSI-RS design, the prior information for beam management like CSI-RS configuration, and whether UE RX beamforming is assumed to be mandatory for >6GHz.   

Proposal 1: RAN4 LLS work is to be in phased manner. The first phase includes simulations for cell identification, SS-block based measurement, and possibly beam identification/measurement.
In Table 1 we provide our suggested simulation assumptions for SS-block based simulations. Different assumptions are suggested for <6GHz and >6GHz since there may be quite big difference in propagation channel, numerology or MIMO usage, which we believe can significantly impact the validity of simulation. 
Table 1: Suggested LLS simulation assumptions for SS-block based RRM requirements
	Parameter
	Value
	Comments

	
	<6GHz
	>6GHz
	

	Carrier frequency 
	4GHz
	30GHz
	

	SCS for SS-block
	15kHz
	60kHz
	This will subject to latest RAN4 agreement in RF

	SS-block format
	As agreed in RAN1
	This includes at least the sequence and the sequence length 

	SS burst set period
	5ms, 160ms
	5ms, 160ms
	For cell identification, check if single-shot SS detection is possible
For RSRP measurement, the measurement period is scaled with SS burst period so that same number of samples are used.

	Measurement BW
	12 or 24 PRBs
	This depend on RAN1 agreement whether PBCH DMRS is used for measurement.

	TX antenna number
	[1]
	[16]
	This needs to be further discussed.

	RX antenna number 
	[2]
	TBD
	The RX antenna number depends on whether RX beamforming is assumed in measurement 

	UE speed
	30km/h
	3km/h
	

	Propagation condition 
	[CDL-C with scaling 100ns]
	[CDL-E with scaling 10ns]
	

	Number of interfering cells
	[3]
	TBD
	For >6GHz, it depends on the deployment scenario.

	SNR
	[-6]dB
	TBD
	For >6GHz, it depends on the assumption on beamforming gain.

	Residual frequency error for measurement 
	650Hz
	650Hz
	650 Hz is standard deviation of the residual frequency offset after NR-PSS/SSS detection based on link level simulations


Proposal 2: Table 1 should be considered when RAN4 decide LLS simulation assumptions related to LLS.
The expected metrics from the simulations are same as for LTE:

· Cell identification: delay to achieve [90%] of detection rate with <=1% false alarm rate

· Measurement: measurement accuracy with different periods (number of SS-block samples) 
3 Conclusions 

In this paper, we provided our views on the LLS for NR RRM, and we have the following proposals.
Proposal 1: RAN4 LLS work is to be in phased manner. The first phase includes simulations for cell identification, SS-block based measurement, and possibly beam identification/measurement.
Proposal 2: Table 1 should be considered when RAN4 decide LLS simulation assumptions related to LLS.
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