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Introduction
Based on the discussion paper, in this contribution we provide TP to TR 38.820 on NR deployment scenarios for 7 – 24 GHz frequency range.
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[bookmark: _Toc2329517][bookmark: _GoBack]6.5	Deployment scenarios
Editor’s note: Considerations on possible deployment scenarios in this range, considering technology capabilities
During NR studies, range of deployment scenarios were considered and documents in TR 38.913 [x], including both FR1 and FR2 spectrum allocations. NR scenarios from TR 38.913 [x] were analysed for the 7 – 24 GHz feasibility and listed below. Additionally, IAB scenario was include based on the Rel-16 work item. 
1. Indoor hotspot: this scenario addressed an indoor case with relatively small coverage, high capacity and high user throughput driven by high density of low-mobility users. Sub-6GHz spectrum (i.e. 4 GHz proxy frequency), or mmW frequencies (i.e. 30 and 70 GHz) were considered as carrier frequencies for this deployment scenario. This scenario is expected to be addressed by the LA BS class operating in FR1 or FR2. Therefore the intermediate range of 7-24 GHz seems to be equally applicable for this NR deployment scenario (with all three sub-ranges being applicable for this scenario). 
2. Dense urban: this is two-layer outdoor and outdoor-to-indoor scenario relying on the macro grid with continuous cellular layout, extended with randomly dropped micro sites. It is characterized by high users density generating high traffic loads within dense urban areas. This scenario is expected to be addressed by the WA and MR BS classes, operating in FR1 and FR2. This scenario is well suited for CA or DC application, which is seen as applicable to the 7-24 GHz range as well.
3. Urban macro: this scenario is characterized with large cells and continuous coverage, serving outdoor and indoor users of low and medium mobility. This scenario shall be considered for 7-24 GHz range especially that in case of FR2 spectrum the Wide Area BS class was also defined. The difference to scenario #2 (i.e. Dense urban) is that the Urban marco is a one layer macro layout. One aspect which might require further study during the future WI phase is the potential co-existence scenario with the incumbent users and the potential widespread signal coverage/interference. This scenario is addressed by WA BS only. 
4. High speed train: this scenario addressed a special case of HST deployments, where dedicated macro nodes are deployed along the railway, providing continuous coverage along HST tracks for the purpose of consistent user experience and critical train communication reliability with very high mobility. It shall be noted that there is an ongoing WI on the HST improvements for LTE ongoing and during last RAN meetings there were HST proposals submitted for the NR, as well. For those reasons, the HST scenario is seen of interest, but the spectrum regulation situation in regional deploying HST requires more inputs. This scenario is addressed by WA BS and the relay nodes deployed at the carrier(s). It is proposed to consider this scenario as optional during this SI. 
5. Highway scenario: this is one of the V2V/V2X scenarios considered during NR studies. It addresses 100% users are in vehicles located on highways, with the average speed in range of 100-300 km/h. the operating frequency range was considered to be up to 6 GHz, with the coverage provided by the macro and RSU unit. It is seen that the V2X scenario for NR is within the scope of this SI, especially considering the frequency sub-range of up to [10-13] GHz.  
6. Urban Grid for Connected Car: this is one of the V2V/V2X scenarios considered during NR studies. This scenario differs from the above highway case and focuses on densely deployed vehicles placed in urban area. Lower velocities are considered here, as well as vehicle and pedestrian users. As this scenario is within the urban area, it is proposed to be included into consideration.  
7. IAB: TBD
Table 6.5-1: NR deployment scenarios considered for 7 – 24 GHz frequency range

	#
	NR deployment scenario
	Carrier frequency
(Note 1)
	Aggregate system BW (DL+UL)
	UE antenna array size (Tx and Rx antenna elements)
	BS antenna array size (Tx and Rx antenna elements)
	Scenario layout
	User characteristic
	ISD, cell range
	Scenario description
	BS class 

	1
	Indoor hotspot
	4 GHz
	≤ 200 MHz 
	≤ 8
	≤ 256
	Single layer, indoor only
	100% Indoor, 3km/h,
10 users per TRxP
	20m
	Indoor, small coverage, high capacity, high user throughput, high user  density
	LA

	
	
	30 GHz
	≤ 1GHz 
	≤ 32
	
	
	
	
	
	

	
	
	70 GHz
	≤ 1GHz
	≤ 32
	
	
	
	
	
	

	2
	Dense urban
	4 GHz (macro) + 30 GHz (macro and/or micro)
	4 GHz: ≤ 200 MHz
	≤ 8
	≤ 256
	Two layer, macro hex grid, random drop micro
	Uniform/macro TRxP, 10 users per TRxP, 
Clustered/micro TRxP,
80% indoor (3km/h), 20% outdoor (30km/h)
	 200m
	Outdoor and outdoor-to-indoor, high user densities, high traffic loads, dense urban areas, continuous cellular layout, interference-limited
	WA, WA+MR

	
	
	
	30 GHz: ≤ 1 GHz
	≤ 32
	
	
	
	e.g. 3 micro TRxPs per macro
	
	

	
	
	
	4 GHz: ≤ 200 MHz
	≤ 8
	≤ 256
	
	
	
	
	

	3
	Urban macro
	4 GHz
	≤ 200 MHz
	≤ 8
	≤ 256
	Single layer, hex grid, macro
	20% Outdoor in cars: 30km/h,
80% Indoor in houses: 3km/h
10 users per TRxP
	500m
	large cells and continuous coverage, interference-limited
	WA

	
	
	30 GHz
	≤ 1 GHz
	≤ 32
	
	
	
	
	
	

	4
	High speed train 
(Note 2)
	Macro: 4GHz
	4 GHz: ≤  200 MHz

	4GHz: ≤ 8
	≤ 256
	Dedicated macro deployment along railway and deployments including SFN scenarios
	100% of users in train, 300 UEs per macro cell, 
Maximum speed: 500km/h
	1732m, ISD within carriages: 25m
	Continuous coverage along HST track, consistent user experience, critical train communication reliability with very high mobility
	WA + relay on HST

	
	
	Macro-relay: 4GHz, 30 GHz 
	30 GHz: ≤ 1 GHz
	30GHz: ≤ 32 

	
	
	
	
	
	

	
	
	Relay-UE: 4, 30, or 70 GHz
	70 GHz: ≤ 1 GHz
	Relay: ≤ 256
	
	
	
	
	
	

	5
	Highway scenario
	Macro only, BS-RSU, RSU-V or V2V: below 6 GHz
	≤ 200 MHz,
≤ 100 MHz for sidelink
	RSU, vehicle ≤ 8

	≤ 256
	Macro only, macro+ RSU
	100% in vehicles, highways,
average speed: 100-300 km/h
	Macro: 1732m,
Inter-RSU: 50m or 100m
	Highway
	WA, WA + RSU

	6
	Urban Grid for Connected Car
	Macro only, BS-RSU, RSU-V or V2V: below 6 GHz
	≤ 200 MHz,
≤ 100 MHz for sidelink
	RSU, vehicle, pedestrian ≤ 8
	≤ 256
	Macro only, macro+ RSU
	Vehicles, pedestrians, average vehicle speed 15 – 120km/h
	Macro: 500m 
RSU at each intersection
	densely deployed vehicles placed in urban area, e.g. freeway via urban grid
	WA, WA + RSU

	7
	IAB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD



NOTE 1: The options noted here were used for study purposes, and do not mandate the deployment of these options or preclude the study of other spectrum options in future releases.
NOTE 2: consideration of this scenario is optional.
NOTE 3: Summary of all parameters is not intended for the system level simulation purposes, rather for the scenarios characteristics comparison.
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