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1
Introduction
In RAN1 #84b, the working group agreed on the preliminary evaluation assumptions for the high speed train scenario [1]. In this contribution, we propose more detailed simulation parameters, some of which are based on RAN4 high speed train study item TR 36.878 [2].
2
Discussion
In order to characterize the co-existence property of future features, it is necessary to define the property of each potential feature with a set of metrics. Additional changes are marked in green
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Layout

Option 1: Macro only ([straightline eNB 

placement])

Option 2: Macro + relay nodes ([straightline eNB 

placement])



Note: The key characteristics of high speed train 

scenario are consistent user experience with very 

high mobility.



Option 1: Macro only ([straightline eNB 

placement])

BS to rail track distance 300 m, two sectors 

pointing along the train track

Option 2: Macro + relay nodes ([straightline eNB 

placement])

BS to rail track distance 300 m

1 relay node/ train car



Note 1: The key characteristics of high speed train 

scenario are consistent user experience with very 

high mobility.

Note 2: In option 2, only the macro to relay 

In the case of railway coverage, additional 

parameters are proposed based on some scenarios 

from 36.878



In the case of option 2, the macro to relay link will be 

the bottleneck of the system. Relay to UE link 

should be similar to Indoor Hotspot model. No need 

to repeat the evaluation.



Inter-BS distance  1732m

Carrier frequency 

Macro only: Around 4GHz

Macro + relay nodes: 

Alt. 1: For BS to relay: Around 4 GHz 



Alt. 2: For BS to relay: Around 30 GHz

For relay to UE: Around 30 GHz or Around 70 GHz 

or Around 4 GHz

Proposal: Consider 4 GHz for macro only, 

4GHz and 30GHz for BS to relay

Aggregated system 

bandwidth

Around 4GHz: Up to 200 MHz (DL+UL)

Around 30GHz or around 70GHz: Up to 1GHz 

(DL+UL)

Around 4GHz: Up to 200 MHz (DL+UL)

Around 30GHz: Up to 1GHz (DL+UL)

70 GHz has been removed 

Simulation bandwidth

Below 6GHz (e.g. 700MHz, 2GHz, 4GHz): 

 Alt. 1: 20MHz (DL+UL) 

 Alt. 2: 40MHz (DL+UL) 

Above 6GHz (e.g. 30GHz, 70GHz): 

 Alt. 1: 100MHz (DL+UL) 

 Alt. 2: 200 MHz (DL+UL)

 Alt. 3: 500 MHz (DL+UL)

 Alt. 4: 1GHz (DL+UL) 

Proposal: 20MHz per CC below 6GHz and 80 MHz  

 per CC above 6GHz 

Note: For FDD, simulation BW is split equally 

betwen UL and DL

Note: UE TX power scaling will impact final results

Channel model

Proposal:

[ 3D UMa + ITU Rural or ITU Rural or ITU high 

speed train model or RAN4 high speed train 

model ]

Note: When 5GCM is found to be applicable, 

5GCM should be used.

ITU high speed train model or RAN4 high speed 

train model [TR36.878]

Note: When 5GCM is found to be applicable, 

5GCM should be used for 30 GHz
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Tx power 

Proposal

BS:

  Below 6GHz: 49dBm PA scaled with 

simulation BW when system BW is higher than 

simulation BW. Otherwise, 49dBm

  Above 6GHz:  [XdBm]

Relay：

  Below 6GHz: FFS

  Above 6GHz: FFS

UE: 

  Below 6GHz: 23dBm

  Above 6GHz: [Y]dBm

Proposal

BS:

  Below 6GHz: 49dBm PA scaled with 

simulation BW when system BW is higher than 

simulation BW. Otherwise, 49dBm

  Above 6GHz:  [XdBm]

Relay：

  Below 6GHz: FFS

  Above 6GHz: FFS

UE: 

  Below 6GHz: 23dBm

  Above 6GHz: [Y]dBm

BS antenna configuration

700MHz: Up to 64 Tx /Rx antenna elements 

4GHz: Up to 256 Tx /Rx antenna elements 

30GHz: Up to 256 Tx /Rx antenna elements 

70GHz: Up to 256 Tx /Rx antenna elements 


4GHz: Up to 256 Tx /Rx antenna elements 

30GHz: Up to 256 Tx /Rx antenna elements 


Removing irrelevant frequencies

BS antenna pattern Follow the modeling of TR36.873

BS antenna height  35 m

BS antenna element gain + connector loss

Below 6GHz: 8 dBi

[Above 6GHz: 6 dBi]

BS receiver noise figure

Proposal

Below 6GHz: 5 dB

Above 6GHz: 8 dB

UE antenna elements

FFS: Number of relay Tx/Rx antenna elements

Around 30GHz: Up to 32 Tx and Rx antenna 

elements

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

UE antenna height Proposal: Follow TR36.873 

UE antenna gain Proposal: Follow the modeling of TR36.873

UE receiver noise figure

Below 6GHz: 9 dB

Above 6GHz: FFS

Traffic model

Alt. 1: Full b+B14uffer 

Alt. 2: FTP 

Proposal: Consider full buffer and FTP model 

1/2/3 with packet size 0.5 Mbytes (other value 

is not precluded). 

Other traffic models are not precluded.

Alt. 1: Full buffer 

Alt. 2: FTP 

Proposal: Consider full buffer and FTP model 

1/2/3 with packet size 0.5 Mbytes (other value 

is not precluded). 

No active traffic is simulated for the intended 

UE in mobility evaluation and full buffer is 

simulated for some UEs to create practical 

SINR.

Other traffic models are not precluded.

Mobility evaluation does not require active traffic 

beling simulated

Traffic load (Resource utilization) 50% (other value is not precluded) 50% (other value is not precluded)

UE distribution

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

Note: Physical mobility of UE is to be modeled 

for option 1, and physical mobility of relay 

node is to be modelled for option 2

100% of users in train

[100] UEs per macro cell (assuming 1000 

passengers per high-speed train and at least 10% 

activity ratio)

UE distribution within the train is FFS

Maximum mobility speed: 500km/h

Note: Physical mobility of UE is to be modeled 

for option 1, and physical mobility of relay 

node is to be modelled for option 2

Number of cars per train and UE distribution in the 

train need to be discussed

UE receiver

Proposal: MMSE-IRC as the baseline receiver

Note: Advanced receiver is not precluded.

Proposal: MMSE-IRC as the baseline receiver

Note: Advanced receiver is not precluded.

Feedback assumption Proposal: Realistic Proposal: Realistic

Channel estimation Proposal: Realistic Proposal: Realistic


3
Conclusions 
In this contribution, more detailed parameters for high speed test scenarios are proposed.
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