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Scenario

• High mobility evaluation

• Up to 3 additional DMRS symbols can be used for 
channel estimation
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Carrier
frequency [GHz]

Mobility 
[km/h]

Maximum Doppler 
shift [Hz]

3.5 300 970

4.8 300 1330

3.5 500 1620

4.8 500 2222
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Summary
• Practically, 2 additional DMRS 

symbols is generally enough to 
support up to (4.8GHz , 500km/h)

– Gap btw 2 and 3 additional DMRS 
symbol are less than 0.5dB except 
(4.8G,500km/h) which is 1.6dB 

• w/ 1 additional DMRS in 15kHz, 
(4.8G,300km/h) shows about 3.5dB 
loss v.s 3 additional DMRS

– In (3.5G,500km/h) and (4.8G,500km/h) , 
1 additional DMRS can not decode 
PDSCH for 15kHz 

• Front loaded DMRS only
– SCS 15kHz/30kHz can not decode PDSCH
– SCS 60kHz can support (3.5G,300km/h)
– SCS 120kHz can support  (4.8G,500km/h)
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Mobility/Required SNR@10%BLER SCS
Number of additional 

DMRS symbol
0 1 2 3

3.5G,300km/h (Max Doppler 0.97kHz)

15k ‐3.9 ‐6.8 ‐7.1
30k ‐6.5 ‐7.0 ‐7.1
60k ‐4.3 ‐6.7 ‐7.1 ‐7.2
120k ‐5.0 ‐6.3 ‐6.7 ‐6.9

4.8G,300km/h (Max Doppler 1.33kHz)

15k ‐3.5 ‐6.6 ‐7.0
30k ‐6.0 ‐6.8 ‐7.0
60k 1.3 ‐6.5 ‐6.8 ‐7.0
120k ‐4.7 ‐6.4 ‐6.8 ‐6.9

3.5G,500km/h (Max Doppler 1.62kHz)

15k ‐0.5 ‐5.9 ‐6.7
30k ‐4.8 ‐6.7 ‐6.9
60k ‐6.4 ‐6.9 ‐7.0
120k ‐4.1 ‐6.4 ‐6.7 ‐6.8

4.8G,500km/h (Max Doppler 2.22kHz)

15k ‐4.5 ‐6.2
30k ‐2.1 ‐6.2 ‐6.8
60k ‐6.0 ‐6.7 ‐6.7
120k ‐1.7 ‐6.3 ‐6.7 ‐6.9
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3.5GHz,300km/h
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4.8GHz,300km/h
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3.5GHz,500km/h
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4.8GHz,500km/h
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Appendix1. Assumptions
Parameters Value

CF 3.5GHz,4.8GHz
Mobility 300km/h,500km/h

Subcarrier spacing  15kHz,30kHz,60kHz,120kHz

Channel Model  CDL‐A

MIMO 8x2

Antenna configuration 8Tx, Xpol (+/‐45) 0.5L
2Rx, Xpol (0/90)

CQI/PMI period 4 slots

Precoding Wideband, NR type I codebook based

DMRS Channel estimation Realistic, 2D‐MMSE, 10RB

DMRS configuration

1) Front loaded DMRS only
2) w/ 1 additional DMRS
3) w/ 2 additional DMRS
4) w/ 3 additional DMRS

PDCCH 2 symbols
MCS 1
Coding NR LDPC (flooding BP)

Number of RB 10 PRB

8



OPPO Confidential

Thanks!
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