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1 Introduction

In the RANP meeting #75, the new SID on NR-based Access to Unlicensed Spectrum (NR-U) was approved [1] and the objectives of the SID were: 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
In order to verify the NR-U designs and ensure fair coexistence with incumbent systems, this document discusses and proposes the simulation scenarios and assumptions for NR-U.
2 Simulation scenarios and assumptions
2.1 Simulation scenarios
Aligning with the discussion in deployment scenarios [2], both NR-based LAA and standalone operations should be evaluated. The existing indoor/outdoor scenarios in NR defined in TR38.802 can be referred to as the baseline for NR-U. 
For indoor scenario, the general deployments of NR-U are mainly considered as hotspots. The layout could be used for evaluation of both NR-based LAA and standalone operations. In addition, smaller layout with shorter Inter-BS distance could be considered optionally for 60GHz band evaluation when referring to 11ad/11ay evaluation scenarios.
For outdoor scenario, the dense urban with two layers can be considered as a baseline. In LAA deployment, the macro layer operates in licensed spectrum and the micro layer operates in unlicensed spectrum. Considering plenty of evaluation in 5GHz for LTE LAA, efforts should be laid on those not carried out in LTE LAA evaluation, such as new spectrum, new numerology, new frame structure, wideband operation and etc. While in standalone deployment, only the macro layer operates in unlicensed spectrum without micro layer, and inter-macro BS distance needs to be carefully chosen in terms of coverage and frequency band. Specifically, for 60GHz band, cell coverage might not be enough to support standalone operation in outdoor scenario due to large path loss and maximum EIRP limitation. Whether to support standalone mode in 60GHz band might need further discussion.
Proposal 1: NR-U should be evaluated in the deployment of both LAA and SA modes. 
2.2 Carrier bandwidth

In LTE LAA, component carrier with 20MHz bandwidth is comprehensively evaluated. Carrier aggregation is adopted when transmitter hope to transmit larger bandwidth than one CC. In NR Rel-15, the maximum carrier bandwidth is 100MHz for sub 6GHz and 400MHz for above 6GHz. NR-U operating with single wideband carrier should also be evaluated. For example, the candidate NR-U carrier bandwidth can be 40MHz or 80MHz to facilitate coexistence with Wi-Fi. Meanwhile, narrow band interference should also be taken into account considering the existing incumbent systems operating with narrow carrier bandwidth, e.g. 20MHz. 
Proposal 2: NR-U with larger carrier bandwidth than 20MHz, e.g. 80MHz, should be evaluated.
2.3 Coexistence with incumbent systems 

Both intra-RAT coexistence among different operators, and inter-RAT coexistence between NR-U and Wi-Fi /LTE-LAA should be considered. In 5GHz bands, NR-U should evaluate coexistence with IEEE802.11ac in 5GHz which are widely deployed. The emerging IEEE802.11ax should also be taken into account as it is expected in the market when NR-U deployed. Meanwhile, coexistence with 802.11ad and future 802.11ay systems should also be considered in 60GHz band, which is not treated in previous LAA coexistence evaluation.
Proposal 3: In 5GHz, coexistence with 11ac/11ax should be evaluated. In 60GHz, coexistence with 11ad/11ay should be evaluated. 
2.4 Detail NR-U simulation assumptions
The detail simulation assumptions are proposed in the following tables.
Table 1: Summary of simulation assumptions for indoor scenario
	Parameters 
	Assumptions

	Layout for LAA and standalone deployment
	Indoor floor: 12 BSs per 120m x 50m

BS mounting on the ceiling, two operators deploy 6 BSs each in a single-floor building. The horizontal distance between two nodes from two operators is random.
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	Inter-BS distance
	20m

	UE distribution
	100% Indoor, 3km/h,

10 users per BS

	Carrier frequency
	5GHz or 60GHz

	Carrier bandwidth
	5GHz: 1x20MHz CC, 1x80MHz CC, 4x20MHz CC
60GHz: [2.16 GHz] CC

	Channel model
	5GHz: InH model in 36.873 or in 38.901
60GHz: InH model in 38.901

	Max. allowed BS Tx power
	5GHz: 18dBm
60GHz: [11]dBm assuming [256] transmit antennas

	Max. allowed UE Tx Power
	5GHz: 18dBm
60GHz: [21]dBm assuming [32] transmit antennas

	BS antenna configurations
	See 38.802 Table A.2.1-4

	UE antenna configuration
	See 38.802 Table A.2.1-4

	BS antenna height
	3m
	

	UE antenna height
	1.5m
	

	BS receiver noise figure

	5GHz: 5dB
60GHz: 7dB
	

	UE receiver noise figure
	5GHz: 9dB
60GHz: 13dB (baseline performance), 10dB (high performance)

	BS antenna gain + connector loss

	5GHz: 5dBi

60GHz: See 38.802 Table A.2.1-4

	UE antenna gain

	5GHz: 0dBi

60GHz: See 38.802 Table A.2.1-4

	BS antenna array configuration
	5GHz: (M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), Dh = Dv = 0.5 λ
60GHz: (M, N, P, Mg, Ng)  = (8, 16, 2, 1, 1), Dh = Dv = 0.5 λ

	UE antenna array configuration
	5GHz: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), Dh = Dv = 0.5 λ
60GHz: (M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), Dh = Dv = 0.5 λ

	MCOT
	5GHz: 8ms or 10ms

60GHz: 2ms or 4ms 

	Traffic model 
	FTP3 with packet size of 0.5Mbyts. 
Low, median, high traffic load are needed.

	UE receiver
	MMSE-IRC as the baseline receiver

	Feedback assumption

	Realistic

	Channel estimation
	Realistic

	Traffic type
	DL only, UL only, Mixed DL/UL

	Metric
	UPT Statistics


For the outdoor scenario, the dense urban case is preferred. Evaluation assumptions are presented in the following table:

Table 2: Summary of simulation assumptions for outdoor scenario
	Parameters 
	Assumptions

	Layout for LAA deployment
	Macro layer: Hex. Grid (Macro BSs of the two networks are collocated, or with shifting)

Micro layer: Random drop (All micro BSs are all outdoor)
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	Layout for standalone deployment
	Macro layer: Hex. Grid (Macro BSs of the two networks are collocated, or with shifting)
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	Inter-Macro BS distance
	5GHz: 200m for LAA and standalone deployments
60GHz: [100m] for LAA deployment only

	Minimum distance between TRPs and UE cluster radius
	5GHz: See Table A.2.1-9 in 38.802

60GHz: See Table A.2.1-9 in 38.802 with a scale of [1/2]

	UE distribution
	100% outdoor with 3km/h
10 users per macro TRP

For LAA deployment:
See Annex A.1.2 in 36.889 [6]
For standalone deployment:

Uniform within macro BSs coverage 

	Carrier bandwidth
	5GHz: 1x20MHz CC, 1x80MHz CC, 4x20MHz CC 
60GHz: [2.16GHz] CC

	Channel model
	5GHz: 3D UMa (Macro layer) and 3D UMi (Micro layer) in 36.873 or 5GCM UMa (Macro layer) and UMi-Street canyon (Micro layer) in 38.901
60GHz: 5GCM UMa (Macro layer) and UMi-Street canyon (Micro layer) in 38.901

	Max. allowed BS Tx power
	5GHz: 18dBm

60GHz: [11]dBm assuming [256] transmit antennas

	Max. allowed UE Tx Power
	5GHz: 18dBm

60GHz: [21]dBm assuming [32] transmit antennas

	BS antenna configurations
	See 38.802 Table A.2.1-4
	

	UE antenna configuration
	See 38.802 Table A.2.1-4
	

	BS receiver noise figure

	5GHz: 5dB

60GHz: 7dB
	

	UE receiver noise figure
	5GHz: 9dB

60GHz: 13dB (baseline performance), 10dB (high performance)

	BS antenna gain + connector loss
	5GHz: 5dBi

60GHz: See 38.802 Table A.2.1-4

	UE antenna gain

	5GHz: 0dBi

60GHz: See 38.802 Table A.2.1-4

	BS antenna array configuration
	5GHz: (M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
60GHz: (M, N, P, Mg, Ng)  = (8, 16, 2, 1, 1), dH = dV = 0.5 λ

	UE antenna array configuration
	5GHz: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
60GHz: (M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), dH = dV = 0.5 λ

	MCOT
	5GHz: 8ms or 10ms

60GHz: 2ms or 4ms

	Traffic model 
	FTP3 with packet size of 0.5Mbyts. 
Low, median, high traffic load are needed.

	UE receiver
	MMSE-IRC as the baseline receiver

	Feedback assumption

	Realistic

	Channel estimation
	Realistic

	Traffic type
	DL only, UL only, Mixed DL/UL

	Metric
	UPT Statistics


3 Conclusion
In this contribution, we discussed the simulation scenarios and assumptions for NR-U evaluation. Based on the discussion, we have the following proposals: 
Proposal 1: NR-U should be evaluated in the deployment of both LAA and SA modes. 
Proposal 2: NR-U with larger carrier bandwidth than 20MHz, e.g. 80MHz, should be evaluated.
Proposal 3: In 5GHz, coexistence with 11ac/11ax should be evaluated. In 60GHz, coexistence with 11ad/11ay should be evaluated. 
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