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IMT-2020 Development and TPCEG
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TPCEG

Study and evaluation 

results from 

Trans-Pacific region

RESOLUTION ITU-R 65

Resolves 6c and 6d :

ITU-R invites RIT proposals and

also the related evaluations for

the future development of IMT

(through Resolution ITU-R 9.)
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Sources and Contributions
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Taiwan Association 

of Information and 

Communication

Standards

National 

Taiwan University of 

Science and Technology

(NTUST)

National 

Chung Cheng 

University

(NCCU)

National 

Cheng Kung 

University

(NCKU)

MediaTek Inc.

(MTK)

Industrial Technology Research Institute

(ITRI)

https://www.taics.org.tw/

SU-MIMO and MU-MIMO 

in FDD for 3GPP NR 

SU-MIMO in FDD and TDD

for 3GPP NR

SU-MIMO in TDD

for 3GPP NR

MU-MIMO 

in FDD for 3GPP NR 
SU-MIMO in FDD and TDD

for 3GPP LTE and NR
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5G System Level Simulator

5https://www.commresearch.com.tw

C. K. Jao, C. Y. Wang, T. Y. Yeh, C. C. Tsai, L. C. Lo, J. H. Chen, W. C. Pao, W. H. Sheen, “WiSE: 

A System-Level Simulator for 5G Mobile Networks,” IEEE Wireless Communications, vol. 25, no. 2, pp. 4-7, Apr. 2018 
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Simulator 

Calibration
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WiSE simulator has been calibrated via Self evaluation

calibration and the results are well aligned with other

3GPP companies.
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EVALUATION DETAILS 

(SIMULATION RELATED)
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Average Spectral Efficiency and 

Area Traffic Capacity 
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Average Spectral Efficiency
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Indoor

Dense Urban

Rural

Downlink UplinkTPCEG TPCEG
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Area Traffic Capacity
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Indoor, CFG A, Downlink

Indoor, CFG B, Downlink

Indoor, CFG C, Downlink

TPCEG
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5th Percentile User Spectral Efficiency 

User Experienced Data Rate
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5th Percentile User Spectral Efficiency
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Indoor

Dense Urban

Rural

Downlink Uplink

A

B

C

A

B

C

A

B

TPCEG TPCEG

(100% low-loss penetration and/or

with Admission Control)
(20% high loss, 80% low loss) (20% high loss, 80% low loss)(100% low-loss penetration and/or

with Admission Control)
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User Experienced Data Rate
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Dense Urban, CFG A, Uplink

Dense Urban, CFG B, Downlink

Dense Urban, CFG B, Uplink

Dense Urban, CFG A, Downlink

TPCEG
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Mobility
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Mobility
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TXRU mapping Tx scheme Numerology Duplexing

ITRI -NR

NLOS LOS

gNB: 8R = (4,4,2,1,1;,1,4)

UE: 1T = (1,1,1,1,1;1,1)
1 X 8 SU-MIMO 15kHz FDD 1.0450757 0.3871

gNB: 8R = (8,4,2,1,1;1,4)

UE: 1T = (1,1,1,1,1;1,1)
1 X 8 SU-MIMO 15kHz FDD 1.1312 1.312

gNB: 4R = (8,2,2,1,1;1,2)

UE: 1T = (1,1,1,1,1;1,1)
1 X 4 SU-MIMO

15kHz

FDD

0.85063 0.90163

30kHz 0.8501 0.88531

gNB: 4R = (8,2,2,1,1;1,2)

UE: 1T = (1,1,1,1,1;1,1)
1 X 4 SU-MIMO

30kHz

FDD

1.045039 0.7874

60kHz 0.192

Requirement

3GPP LTE 3GPP NR

NLOS/LOS NLOS/LOS

Mobility Traffic 

Channel Data Rate

[bits/s/Hz]

1.5

(10km/h)
1.9~2.6* 1.78~1.97

Mobility Traffic 

Channel Data 

Rate

[bits/s/Hz]

1.12

(30km/h)
1.81~1.99 1.97~2.19

Mobility Traffic 

Channel Data 

Rate

[bits/s/Hz]

0.8

(120km/h)
2.20~2.79 1,71~2.49

0.45

(500km/h)
1.94~2.59 1.53~2.53

Mobility Traffic 

Channel Data 

Rate

[bits/s/Hz]

0.8

(120km/h)
N/A 1.56~2.08

0.45

(500km/h)
N/A 0.91~1.35

Rural, CFG B, 4GHz

Rural, CFG A, 700MHz

Dense Urban, CFG A, 4GHz

Indoor, CFG A, 4GHz TPCEG
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Connection Density
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Connection Density
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TXRU mapping Tx scheme Numerology Duplexing Traffic ITRI-LTE ITRI-NR

gNB: 2R = (8,1,2,1,1; 1,1)

UE: 1T=1T, (1,1,1,1,1; 1,1)
1x8 SU-MIMO 15kHz, SCS FDD

1 message/2 

hours/device
1,404,697 1,746,033

gNB: 2R = (8,1,2,1,1; 1,1)

UE: 1T=1T, (1,1,1,1,1; 1,1)
1x8 SU-MIMO 15kHz SCS FDD 1 message/day/device 16,856,369.00 20,952,390

TXRU mapping Tx scheme Numerology Duplexing Traffic ITRI-LTE ITRI-NR

gNB: 2R = (8,1,2,1,1; 1,1)

UE: 1T=1T, (1,1,1,1,1; 1,1)
1x8 SU-MIMO 15kHz, SCS FDD 1 message/2 hours/device 41,144,272 40,154,329

gNB: 2R = (8,1,2,1,1; 1,1)

UE: 1T=1T, (1,1,1,1,1; 1,1)
1x8 SU-MIMO 15kHz SCS FDD 1 message/day/device 493,731,267 481,851,947

Configuration A, 500m ISD, Downlink

Configuration B, 1732m ISD, Downlink

Requirement 3GPP LTE 3GPP NR

Connection Density

[device/km2]
1,000,000

34,884,438~

43,691,789

36,007,832~

36,323,844

Requirement 3GPP LTE 3GPP NR

Connection Density

[device/km2]
1,000,000

1,212,909~

2,335,319

1,267,406~

1,503,394

TPCEG
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Reliability
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Reliability
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TPCEG
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EVALUATION SUMMARY
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Evaluation Summary – LTE RIT
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Note : with sufficient bandwidth
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Evaluation Summary – NR RIT
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Note : with sufficient bandwidth



Copyright ©  TPCEG

SOME REMARKS
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IMT-2020 Submissions and Core Technologies
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Proponent Doc. Subm. RIT

3GPP
1216 SRIT

E-UTRA/LTE (3GPP)

NR (3GPP)

1217 RIT NR (3GPP)

Korea 1233 RIT NR (3GPP)

China 1268 RIT NR + NB-IoT (3GPP)

ETSI 

TC DECT
1230 SRIT

DECT-2020 NR

NR (3GPP)

TSDSI 1231 RIT NR (3GPP) + NB-IoT’

Nufront 1238 RIT EUHT

RIT : Radio Interface Technology

SRIT : Set of RIT

NR : New Radio

EUHT : Enhanced Ultra High Throughput

3GPP

Submission 1

NR

Korea 

DECT-2020 NR

Delta NB-IoT

(for LMLC)

EUHT

Nufront

eMTC NB-IoT

Submission 2

TSDSI

DECT Forum

China 

E-UTRA/

LTE

7 submissions from 

6 proponents with 

5 Technologies

4 submissions are

confirmed
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Technical View Points
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Requirements

1 Peak Data Rate

2 Peak spectral efficiency

3 User Experienced Data Rate

4 5th percentile user spectral efficiency

5 Average spectral efficiency

6 Area Traffic Capacity

7 Energy efficiency

8 Mobility

9 User plane latency

10 Control plane latency

11 Mobility interruption time

12 Reliability

13 Connection density

eMBB

InH

eMBB

DeU

eMBB

Rul

mMTC

UrM

uRLLC

UrM

◎ ◎ ◎

◎ ◎ ◎

◎

◎ ◎/△ ◎

◎ ◎ ◎

◎

◎ ◎ ◎

◎

eMBB

InH

eMBB

DeU

eMBB

Rul

mMTC

UrM

uRLLC

UrM

◎ ◎ ◎

◎ ◎ ◎

◎

◎ ◎/△ ◎

◎ ◎ ◎

◎

◎ ◎ ◎

F.F.S. ◎ ◎

◎

F.F.S. [◎] [◎] ◎

mMTC

UrM

mMTC

UrM
eMBB

TE

uRLLC

TE

3GPP

LTE RIT with NB-IoT

3GPP 

NR RIT

Delta
NB-IoT

DECT-

2020 

NR
EUHT

3GPP LTE RIT
3GPP NR RIT
Korea NR RIT

China SRIT
India SRIT

ETSI/DECT SRIT

Nufront RIT
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Related Information
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• Contact person(s):
• name: Tzu-Ming Lin

• telephone: +14084289988

• email: tmlin@itri.com;

• Web Site : http://tpceg.org/

– name: Ching-Tarng Hsieh

– telephone: +88635917397

– email: chsieh@itri.org.tw

mailto:tmlin@itri.com
http://tpceg.org/
mailto:chsieh@itri.org.tw

