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1. 	Introduction
In the context of the ongoing Rel-14 RAN study, and latest Technical Report, on Scenarios and Requirements for Next Generation Access Technologies [1], this paper provides some evaluation considerations and proposals for the Long range scenarios.
2. 	Background
This section includes scenarios attributes, as currently defined in the RAN TR [1], mainly for background and reference. Note that a RAN email discussion is ongoing to resolve open points and FFSs ([2]).
Two scenarios are defined in the RAN TR: “extreme rural” and “extreme long range”, as shown in the following tables.
Table 1. Attributes for extreme rural
	Attributes
	Values or assumptions

	Carrier Frequency
	Below 3GHz
With a priority on bands below 1GHz
Around 700MHz

	System Bandwidth
	40MHz (DL+UL)

	Layout
	Single layer:
Isolated Macro cells

	Cell range
	100 km range (Isolated cell) to be evaluated through system level simulations.

100 km is a starting point, and may be varied to meet traffic density and user experienced data rate targets
Feasibility of Higher Range shall be evaluated through Link level evaluation (for example in some scenarios ranges up to 150-300km may be required).

	User density and UE speed
	[TBD] users/km²
Speed up to 160 km/h

	Traffic model
	[Average data throughput at busy hours/user: 30kbps
Traffic density: [TBD] kbps/km²
User Experienced Data Rate: up to 2Mbps while stationary and 384kbps while moving]





Table 2. Attributes for extreme long range
	Attributes
	Values or assumptions

	Carrier Frequency
	Below 3GHz

	System Bandwidth
	[40] MHz (DL+UL)

	Layout
	Single layer:
Isolated Macro cells
ad hoc / isolated

	Cell Range
	150 km] for bands above 1GHz
[250 km] for between 700 MHz and 1GHz
[400 km] or more for bands below 700MHz

	User density and UE speed
	TBD] users/km²
Speed up to [160km/h]

	Traffic model
	[Average data throughput at busy hours/user: [30kbps]
Traffic density: [380-500kbps/km²]
User Experienced Data Rate: up to [2]Mbps while stationary and [384kbps] while moving]



3. Discussion 
As part of the ongoing RAN email discussion ([2]), a way forward has been proposed about the above scenarios, and their evaluation. Such way forward has received some support so far, and is considered a good baseline, thus provided here for RAN1 discussion and potential endorsement.
General proposals are:
- Combine the description of the two scenarios into a single one.
- Agree on a single cell radius target, and simulate that environment with the requirement that the range edge users are serviced with a target data rate, and then observe how many users such a cell site can serve.
Based on that, a list of few high level attributes/parameters for Long Range evaluation is proposed below. Specific/additional simulation parameters are highlighted, for further discussion (e.g. related to UL/DL user data rate, Tx Power, BS antenna configuration/gains, propagation model etc.).
We propose RAN1 to review and discuss the parameters shown in the following table.
Table 3. Attributes for Long range scenarios
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 700MHz

	System Bandwidth
	40MHz (DL+UL)

	Layout
	Single layer: Isolated Macro cells

	Cell range
	100 km range (Isolated cell) to be evaluated through system level simulations.

Feasibility of Higher Range shall be evaluated through Link level evaluation (for example in some scenarios ranges up to 150-300km may be required).

	Tx power
	BS: FFS (should be >> 49 dBm)
UE: 23 dBm

	BS antennas
	Up to 256 Tx/Rx

	BS antenna pattern
	Following the modelling of TR36.873

	BS antenna height
	FFS (should be >> 35 m)

	BS antenna gain
	FFS (should be >= 8 dBi) 

	BS receiver NF
	FFS (should be <= 5 dB)

	UE antennas
	Up to 8 Tx/Rx

	UE antenna height
	Following the modelling of TR36.873

	UE antenna gain
	Following the modelling of TR36.873

	UE receiver NF
	9 dB

	User density and UE speed
	User density: NOTE1
UE speed: Up to 160 km/h [50%], 3km/h [50%]


	Traffic model
	Average data throughput at busy hours/user: 30 kbps
User Experienced Data Rate: TBD



NOTE1: Evaluate how many users can be served per cell site when the range edge users are serviced with the target user experience data rate.
4. Conclusion and Proposal
It is proposed to review and discuss the above characterization and evaluation of NR Long Range scenarios. In particular:
Proposal 1: For the evaluation of Long Range (single cell SLS), consider a single cell radius target (e.g. 100km), and simulate the environment with the requirement that the edge users are served with a target data rate; then observe how many users such a cell site can serve.
Proposal 2: Discuss detailed parameters for long range scenarios
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