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Introduction
With regard to the 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 following scenarios: High speed and Long range scenarios.
Background
This section includes scenarios attributes, as currently defined in the RAN TR [1], mainly for background and reference.
High Speed
Table 1. Attributes for High Speed scenario
	Attributes
	Values or assumptions

	Carrier Frequency NOTE1
	Macro NOTE2 only: Around 4GHz (Tbc)
Macro NOTE2+ relay nodes: 
1) For BS to relay: Around 4 GHz
For relay to UE: Around 30 GHz or Around 70 GH or Around 4 GHz
2) For BS to relay: Around 30 GHz
For relay to UE: Around 30 GHz or Around 70 GHz or Around 4 GHz

	Aggregated system bandwidth NOTE3
	Around 4GHz: Up to 200 MHz (DL+UL)
Around 30GHz or Around 70GHz: Up to 1GHz (DL+UL)

	Layout
	Option 1: Macro only
Option 2: Macro + relay nodes NOTE3

	ISD
	Macro cell: ISD = 1732m
Small cell within carriages: ISD = 25m

	BS antenna elements NOTE4
	Around 30GHz: Up to 256 Tx and Rx antenna elements
Around 4GHz or Around 2GHz: Up to 256 Tx and Rx antenna elements

	UE antenna elements NOTE4
	Relay Tx: Left to RAN1 study
Relay Rx: Left to RAN1 study
Around 30GHz: Up to 32 Tx and Rx antenna elements
Around 4GHz: Up to 8 Tx and Rx antenna elements

	User distribution and UE speed
	100% of users in train
[100] UEs per macro cell (assuming 1000 passengers per high-speed train and at least 10% activity ratio)
Maximum mobility speed: 500km/h

	Service profile
	Note: Whether to use full buffer traffic or non-full-buffer traffic is FFS. For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced values.


NOTE1:	The options noted here are for evaluation purpose, and do not mandate the deployment of these options or preclude the study of other spectrum options. A range of bands from 24 GHz – 40 GHz identified for WRC-19 are currently being considered and around 30 GHz is chosen as a proxy for this range.  A range of bands from 66 GHz – 86 GHz identified for WRC-19 are currently being considered and around 70 GHz is chosen as a proxy for this range
NOTE2:	For Macro, it is assumed RRH sharing the same cell ID as captured in Section 6.2 of [5].
NOTE3:	The aggregated system bandwidth is the total bandwidth typically assumed to derive the values for some KPIs such as area traffic capacity and user experienced data rate. It is allowed to simulate a smaller bandwidth than the aggregated system bandwidth and transform the results to a larger bandwidth. The transformation method should then be described, including the modelling of power limitations.
NOTE4:	The maximum number of antenna elements is a working assumption. 3GPP needs to strive to meet the target with typical antenna configurations.
NOTE5:	BS to relay link should be paid more attention than relay to UE link.
Long Range
Two scenarios are defined in the TR: extreme rural and extreme long range.
Table 2. Attributes for extreme rural
	Attributes
	Values or assumptions

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

	System Bandwidth
	40 MHz (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: 30 kbps
Traffic density: [TBD] kbps/km²
User Experienced Data Rate: up to 2 Mbps while stationary and 384 kbps while moving]



Table 3. Attributes for extreme long range
	Attributes
	Values or assumptions

	Carrier Frequency
	Below 3 GHz

	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 1 GHz
[400 km] or more for bands below 700 MHz

	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]



Discussion and Proposals
This section includes some initial considerations and proposals for the evaluation of the above scenarios.
High Speed
For the High Speed scenario, it is proposed to focus on the following evaluations and KPIs.
a) Macro + Relay: Focus on Link-level simulation of the BS-to-relay link (e.g. to validate max speed of 500km/h).
b) Macro-only: It may be good to perform some system level evaluation looking at e.g. mobility (Idle/Connected), and UE battery performance. Spectral efficiency and capacity related KPIs can be also considered (perhaps as secondary KPIs).
Long Range
With regard to the Long Range scenarios defined in the TR, link level evaluations (e.g. based on link-budget calculation) may be sufficient to assess the special long distance requirement(s). 
Further investigation and discussion is suggested on the assumptions and need for system level simulations, e.g. some clarification is needed on the propagation model.
Conclusions
The following proposals are made:
Proposal 1: For High Speed,
a) Macro + Relay: Focus on Link-level simulation of the BS-to-relay link (e.g. to validate max speed of 500km/h).
b) Macro-only: It may be good to perform some system level evaluation looking at e.g. mobility (Idle/Connected), and UE battery performance. Spectral efficiency and capacity related KPIs can be also considered (perhaps as secondary KPIs).

Proposal 2: For Long Range, link level evaluations (e.g. based on link-budget calculation) may be sufficient to assess the special long distance requirement(s). Further investigation is suggested on the assumptions and need for system level simulations.
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