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1. Introduction

At the RAN#71 meeting, the requirements TR was updated [1] with new deployments scenarios and key performance indicators (KPIs). In the updated TR, a total of 10 candidate deployment scenarios are captured for three usage scenarios of eMBB, mMTC, and URLLC. However, the following tasks are still remaining in order to start performance evaluations.

(1) There are too many candidate deployment scenarios for NR evaluation by RAN WGs. A consolidation is needed in order to identify the deployment scenarios to be evaluated and the methodology to use for the evaluation of each deployment scenario. 
(2) For some deployment scenarios, some parameters still have multiple options such as carrier frequencies. 

(3) Some other parameters need to be decided by RAN1 such as simulation bandwidth, BS/UE antenna ports, BS/UE transmission power.
In this contribution, we discuss the following aspects: 
· Views on the deployment scenarios to evaluate and the evaluation methodology
· Proposals on evaluation parameters including carrier frequency, simulation bandwidth, number of antenna ports, transmit power
2. List of deployment scenarios for evaluation and proposed evaluation methodology
There are 10 candidate deployment scenarios. Some of these deployment scenarios still have multiple options in terms of ISD and carrier frequencies. Not all the scenarios and carrier frequency options per each scenario can be evaluated and some down selection of the scenarios and clarification of the evaluation methodology is needed.

Moreover, in the TR, typical antenna configurations are required for the evaluations. However, from the radio interface design perspective, it is observed that it is more important to identify the typical number of antenna ports at BS and UE sides instead of the antenna elements at BS and UE sides. 

On the other hand, the aggregated system bandwidth, which is the total bandwidth typically assumed to derive the values for some KPIs such as area traffic capacity and user experienced data rate, is captured in the TR. However, in order to keep the simulation load reasonable it it important to decide on the simulation bandwidth, which is smaller than the aggregated system bandwidth and use it to transform the results to a larger bandwidth. 
In the following, we summarize our observations/proposals for the scenarios to evaluate and the evaluation parameters, including carrier frequency, antenna ports and simulation bandwidth.
· Indoor hotspot (InH) (System-level simulation)
	Attributes
	Values or assumptions

	Carrier Frequency
	 Either “Around 30GHz” or “Around 70GHz”

	Aggregated system bandwidth
	Up to 1GHz (DL+UL)

	Simulation bandwidth
	Up to 200MHz

	Layout
	Single layer:

- Indoor floor (Open office)

	ISD
	20m (Equivalent to 12TRPs per 120m x 50m)

	BS antenna elements
	Up to 256 Tx and Rx antenna elements

	BS antenna gain per antenna element
	TBD

	BS antenna ports
	Up to 32 antenna ports 

	BS transmit power
	TBD

	UE antenna elements
	Up to 32 Tx and Rx antenna elements

	UE antenna gain per antenna element
	TBD

	UE antenna ports
	Up to 8 antenna ports

	UE transmit power
	TBD

	User distribution and UE speed
	100% Indoor, 3km/h,

10 users per TRP

	Service profile
	Non-full buffer traffic as baseline.

For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced.


· Dense urban (UMx) (System-level simulation)
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 4GHz + Around 30GHz (two layers)

	Aggregated system bandwidth
	Around 30GHz: Up to 1GHz (DL+UL)
Around 4GHz: Up to 200MHz (DL+UL) 

	Simulation bandwidth
	Around 30GHz: Up to 200MHz

Around 4GHz: Up to 200MHz

	Layout
	Two layers:

- Macro layer: Hex. Grid

- Micro layer: Random drop

Step 1: Around 4GHz in Macro layer

Step 2: Both Around 4GHz & Around 30GHz may be available in Macro & Micro layers (including 1 macro layer, macro cell only)

	ISD
	Macro layer: 200m

Micro layer: 3micro TRPs per macro TRP,
All micro TRPs are all outdoor

	BS antenna elements
	Around 30GHz: Up to 256 Tx and Rx antenna elements

Around 4GHz: Up to 256 Tx and Rx antenna elements

	BS antenna gain per antenna element
	TBD

	BS antenna ports
	Around 30GHz: Up to 32 antenna ports
Around 4GHz: Up to 64 antenna ports 

	BS transmit power
	TBD

	UE antenna elements
	Around 30GHz: Up to 32 Tx and Rx antenna elements

Around 4GHz: Up to 8 Tx and Rx antenna elements

	UE antenna gain per antenna element
	TBD

	UE antenna ports
	Up to 8 antenna ports

	UE transmit power
	TBD

	User distribution and UE speed
	Step1: Uniform/macro TRP, 10 users per TRP
Step2: Uniform/macro TRP + Clustered/micro TRP, 10 users per TRP
80% indoor (3km/h), 20% outdoor (30km/h)

	Service profile
	Non-full buffer traffic as baseline.

For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced.


· Rural (RMa) (System-level simulation)
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 700MHz


	Aggregated system bandwidth
	Up to 20MHz (DL+UL)

	Simulation bandwidth
	Up to 20MHz

	Layout
	Single layer:

- Hex. Grid

	ISD
	1732m

	BS antenna elements
	Up to 64 Tx and Rx antenna elements

	BS antenna gain per antenna element
	TBD

	BS antenna ports
	Up to 64 antenna ports 

	BS transmit power
	TBD

	UE antenna elements
	Up to 4 Tx and Rx antenna elements

	UE antenna gain per antenna element
	TBD

	UE antenna ports
	Up to 4 antenna ports 

	UE transmit power
	TBD

	User distribution and UE speed
	50% outdoor vehicles (120km/h) and 50% indoor (3km/h), 10 users per TRP

	Service profile
	Non-full buffer traffic as baseline.

For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced.


· Urban macro (UMa) (System-level simulation)
	Attributes
	Values or assumptions

	Carrier Frequency
	Either “Around 4GHz” or “Around 30GHz”

	Aggregated system bandwidth
	Around 4GHz: Up to 200 MHz (DL+UL)
Around 30GHz: Up to 1GHz (DL+UL)

	Simulation bandwidth
	Up to 200MHz

	Layout
	Single layer:

- Hex. Grid

	ISD
	500m

	BS antenna elements
	Around 30GHz: Up to 256 Tx and Rx antenna elements

Around 4GHz: Up to 256 Tx and Rx antenna elements

	BS antenna gain per antenna element
	TBD

	BS antenna ports
	Around 30GHz: Up to 32 antenna ports

Around 4GHz: Up to 64 antenna ports

	BS transmit power
	TBD

	UE antenna elements
	Around 30GHz: Up to 32 Tx and Rx antenna elements

Around 4GHz: Up to 8 Tx and Rx antenna elements

	UE antenna gain per antenna element
	TBD

	UE antenna ports
	Up to 8 antenna ports

	UE transmit power
	TBD

	User distribution and UE speed
	20% Outdoor in cars: 30km/h,

80% Indoor in houses: 3km/h

10 users per TRP

	Service profile
	Non-full buffer traffic as baseline.

For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced.


· High Speed (HS) (Link-level simulation)
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 4GHz



	Aggregated system bandwidth
	Up to 200MHz (DL+UL)

	Simulation bandwidth
	Up to 200MHz

	Layout
	TBD

	ISD
	Macro cell: ISD = 1732m

	BS antenna elements
	Up to 256 Tx and Rx antenna elements

	BS antenna ports
	TBD

	UE antenna elements
	Relay Tx: Left to RAN1 study
Relay Rx: Left to RAN1 study
Up to 8 Tx and Rx antenna elements

	UE antenna ports
	TBD

	User distribution and UE speed
	Maximum mobility speed: 500km/h

	Service profile
	Full buffer traffic is desirable to enable comparison with IMT-Advanced.


· Extreme rural for the Provision of Minimal Services over long distances (Link-budget calculation)
· Link-budget calculation could be used to extend the results for the rural macro scenario (interference-limited scenario) to longer range communications
· Extreme rural with extreme Long Range (Link-budget calculation) 

· Link-budget calculation could be used to extend the results for the rural macro scenario (interference-limited scenario) to longer range communications.
· Urban coverage for massive connection (Optional) 

· RAN1 should discuss whether the evaluations are needed or not in addition to current ongoing work related to NB-IoT.
· Analytical methods can be considered and/or NB-IoT evaluation results can be utilized.
· Highway Scenario (Link-level simulation) 

· Link-level simulations can be used to evaluate the reliability KPI.
· System bandwidth can depend on whether it is dedicated carrier for V2X operation or not

· Whether or not to use the same number of BS antenna elements as that for UMa should be clarified
· Urban Grid for Connected Car (System-level simulation) 
· System bandwidth can depend on whether it is dedicated carrier for V2X operation or not
· Whether or not to use the same number of BS antenna elements as that for UMa should be clarified

· Traffic model to be determined after intended use-cases are identified.
	Attributes
	Values or assumptions

	Carrier Frequency 
	Macro only: Below 6GHz (Around 6GHz)

Macro + RSUs 
1) For BS to RSU: Below 6GHz (Around 6GHz) 
2) RSU to vehicles or among vehicles/pedestrians: Below 6GHz

	Aggregated system bandwidth
	TBD

	Simulation bandwidth
	TBD

	Layout
	Option 1: Macro only
Option 2: Macro + RSUs 

	ISD
	Macro cell: ISD = 500m 

RSU at each intersection for Option 2

	BS antenna elements
	Up to 256 Tx and Rx antenna elements

	BS antenna gain per antenna element
	TBD

	BS antenna ports
	Up to 64 antenna ports

	BS transmit power
	TBD

	UE antenna elements
	Vehicle: Up to [8] Tx and Rx antenna elements
Pedestrian/bicycle: Up to [8] Tx and Rx antenna elements

	UE antenna gain per antenna element
	TBD

	UE antenna ports
	Up to 8 antenna ports

	UE transmit power
	TBD

	User distribution and UE speed
	Urban grid model (car lanes and pedestrian/bicycle sidewalks are placed around a road block. 2 lanes in each direction, 4 lanes in total, 1 sidewalk in each direction, one block size: 433 m * 250 m)
Average inter-vehicle distance (between two vehicles’ center) in the same lane is 1sec * average vehicle speed (average speed 15 – 120km/h)
Pedestrian/bicycle dropping: average distance between UEs is TBD

	Traffic model
	TBD


3. Conclusion 

In this contribution, we made the following observations and proposals toward the selection down of evaluation options regarding the deployment scenarios for NR.
Observation 1:

In the requirements TR, there are a total of 10 candidate deployment scenarios captured. However, not all these deployment scenarios are for evaluation by RAN WGs. A consolidation is needed in order to identify the deployment scenarios to be evaluated and the methodology to use for evaluation. Moreover, for some deployment scenarios, some parameters such as carrier frequencies and inter-site distance do still have multiple options for some deployment scenarios. 
Observation 2:

From RAN1 perspective, it is more important to specify the simulation bandwidth, the number of antenna ports at BS and UE sides, BS and UE transmit power, BS and UE antenna gain per antenna element. The above table provides proposals on some of these parameters.
Observation 3:

the aggregated system bandwidth, which is the total bandwidth typically assumed to derive the values for some KPIs such as area traffic capacity and user experienced data rate, is captured in the TR. However, in order to keep the simulation load reasonable it it important to decide on the simulation bandwidth, which is smaller than the aggregated system bandwidth and use it to transform the results to a larger bandwidth.
Proposal: 

	Section in TR
	Deployment scenario
	Evaluation methodology
	Down selection of options (carrier frequency, etc.)

	6.1.1
	Indoor Hotspot (InH)
	System-level simulation
	· Carrier frequency: Either “Around 70GHz” or “Around 30GHz” (One layer)
· BS antenna ports: Up to 32
· UE antenna ports: Up to 8
· Simulation bandwidth: Up to 200MHz

	6.1.2
	Dense Urban (UMx) 
	System-level simulation
	· Carrier frequency: “Around 30GHz” + “Around 4GHz” (Two layers)
· BS antenna ports: Up to 64 @ 4GHz, Up to 32 @ 30GHz

· UE antenna ports: Up to 8
· Simulation bandwidth: Up to 200MHz

	6.1.3
	Rural Macro (RMa)
	System-level simulation
	· Carrier frequency: Around 700MHz (One layer)
· ISD1= 1732m
· BS antenna ports: Up to 64 

· UE antenna ports: Up to 4
· Simulation bandwidth: Up to 20MHz

	
	
	Link-budget calculation
	· Carrier frequency: Around 700MHz (One layer)

· ISD2=5000m

	6.1.4
	Urban Macro (UMa)
	System-level simulation
	· Carrier frequency: Either “Around 4GHz” or “Around 30GHz” (One layer)
· BS antenna ports: Up to 64  @ 4GHz, Up to 32 @ 30GHz

· UE antenna ports: Up to 8
· Simulation bandwidth:  Up to 200MHz

	6.1.5
	High speed (HS)
	Link-level simulation
	· Mobility KPI up to 500km/h is evaluated

	6.1.6 & 6.1.7
	Long range communications (LRC) 
	Link-budget calculation

	· Link-budget calculations as an extension of other coverage-limited scenarios for ranges beyond 100km

	6.1.8
	Urban coverage for massive connection
	TBD
	· Consider analytical methods and/or utilize NB-IoT evaluation results.

	6.1.9
	Highway Scenario
	Link-level simulations
	· Link-level simulations can be used to evaluate the reliability KPI.
· Whether or not to use the same number of BS antenna elements as that for UMa should be clarified

· System bandwidth can depend on whether it is dedicated carrier for V2X operation or not

	6.1.10
	Urban Grid for Connected Car
	System-level simulations
	· Whether or not to use the same number of BS antenna elements as that for UMa should be clarified

· System bandwidth can depend on whether it is dedicated carrier for V2X operation or not

· Traffic model to be determined after intended use-cases are identified.
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