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[bookmark: _Ref165266342]Introduction
This contribution is to prvide the text proposals for TR 38.889, capturing the evaluation results from “R2-1809882 Evaluation of the RLM for NR-U”.
Text Proposal 
---------------------start of change--------------------------------------------------------------------------
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2.3.1	RLM/RLF and mobility
2.3.1.x	RLM evaluation result 1 [xx]
This simulation focuses on the dense-urban (macro-layer) deployment scenario, in which all macro cells are on the same frequency layer. The number of RLM-RS(s) using different set of resources per BWP is set to X. The number of RLF(s) within a certain simulation period (i.e. 10s) is used for the evaluation of RLM. The LBT failure rate is the probability of the failed transmission after the channel access procedure.
[image: ]
Figure x. LBT failure rate vs. RLF occurrences
According to the figure illustrated above, the increase of LBT failure rate leads to a significant increase in the RLF number. For example, for the cell edge users with 2 RLM RS(s), the RLF number of the 30% LBT failure rate is almost 2 times of the RLF number of the 20% LBT failure rate. Furthermore the LBT failure could cause more impacts on the RLF for the cell center uses. For example, for the cell center users with 2 RLM RS(s), the RLF number of 30% LBT failure rate is about 17 times of the RLF number of the 20% LBT failure rate. By increasing the number of reference signals used for RLM, the RLF rate is reduced. However when the LBT falure rate increases, increasing the number of RLM reference signals may not bring sufficient reduction on the RLF. For example, for the cell edge users, the RLF number of 5 RLM RS(s) with the 60% LBT failure rate is about 16% more than the RLF number of 8 RLM RS(s) with the 60% LBT failure rate.
---------------------next change------------------------------------------------------------------------------
2.3.1.y	Solution x: Increase the number of RSs [xx]


Figure x. Increasing the transmission opportunites of RLM RS(s)
In the time domain, we can increase the number of configured references signals in each RLM evaluation period. In the frequency domain, the RLM reference signals in each RLM evaluation period can be configured in different frequencies (e.g. different frequency channels within a BWP, different BWP(s), and different cells). By increasing the transmission opportunities of RLM RS(s), the RLF rate can be reduced. The drawbacks of increasing the number of configured RLM RS(s) are the increased resource cost and the increased UE power consumption for RS monitoring.
---------------------next change------------------------------------------------------------------------------
2.3.1.z	Solution y: UE detection of RS LBT failure [xx]


Figure x. UE detection of RS LBT failure
As shown in Figure x, when the measurement result of the RLM RS(s) is below a threshold (e.g. Threshold_1), the UE consider that the RLM RS is not transmitted by the network, and does not declare Out-Of-Sync. The solution can reduce the number of RLF rate due to the LBT failure of the RLM RS(s). The drawback is that the UE detection of the RS LBT failure may not be very reliable, as the measurement result of the RLM RS(s) could also be below the threshold when a temporay blockage occurs in the air-interface.

---------------------next change------------------------------------------------------------------------------

[bookmark: _Toc507312051]Annex A:
Evaluation methodology
---omitted---
[bookmark: _Toc507312052]A.x	Evaluation assumptions for RLM [xx]
The following assumptions are used for the evaluation of radio link monitoring:
· 
: The probability of indicating OOS to higher layers per indication period, which can calculated according to the following equation,




: The probability of not indicating any indication to higher layers per indication period, which can calculated according to the following equation,	 


· 
: The probability of indicating OOS to higher layers per indication period, which can calculated according to the following equation,


 Table 1. Initial parameters for RLM
	Attributes
	Values or assumptions

	N310
	4

	N311
	4

	T310
	500 ms

	The number of RLM-RSs (X) 
	Up to 8

	RLM-RS resource
	SSB

	SSB periodicity 
	10 ms

	Indication period
	10 ms

	Evaluation period
	5 s

	The number of gNBs
	19

	The number of users in the network
	570 (19*3*10)











Table 2. System parameters of system-level simulation
	Attributes
	Values or assumptions

	Carrier Frequency
	4 GHz

	Mode
	DL only

	Bandwidth
	20 MHz

	Subcarrier Spacing
	15 kHz

	Channel Model
	UMa in TR 38.900

	TXRU mapping to antenna elements
	One TXRU per panel per polarization

	TXRU mapping weights
	2D TXRU virtualization weights for each panel is the Kronecker product between vertical and horizontal weight vectors taken from DFT.

	Beam selection 
	Based on the criteria of maximizing receive power after beamforming.  

	ISD
	200 m

	BS Tx power
	33 dBm

	Minimum distance between gNB and UE
	35m

	BS Antenna Configuration
	(Mg, Ng, M, N, P) = (1,1,2,1,2)
(dH, dV) = (0.5, 0.5)λ 

	BS array orientation
	azimuth 0 degree; mechanic downtilt: 0 degree

	UE Configuration
	(Mg, Ng, M, N, P,) = (1, 1, 1, 1, 2); (dV,dH) = (0, 0)λ. 
The polarization angles are 0 and 90

	UE array orientation
	ΩUT,uniformly distributed on [0,360] degree, ΩUT,= 0 degree, ΩUT, = 0 degree

	BS antenna pattern
	See Table A.2.1-6 in TR 38.802

	UE antenna pattern
	Omni 

	BS antenna height
	25m

	UE antenna height
	Same as 3D-UMa in TR36.873

	UE receiver noise figure
	10dB

	UE distribution
	20% Outdoor in cars: 30km/h,
80% Indoor in houses: 3km/h
10 users per TRP 








Note that the distance between cell center user and gNB is uniform distribution between 35m and 0.9*2/3*ISD, while the distance between cell edge user and gNB is uniform distribution between 0.9*2/3*ISD and 2/3*ISD.
Table 3. System parameters of link-level simulation
	Attributes
	Values

	Channel mode
	TDL-A

	Channel coding type
	Polar code

	Modulation
	QPSK

	Code rate
	1/3

	Decoding algorithm
	SCL

	The number of RBs
	50

	Target BLER
	10-1, 2*10-2

	TB-CRC type
	CRC-24

	Simulation frames
	10000












----------------------end of change--------------------------------------------------------------------------
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