Page 1

3GPP TSG-RAN WG4 Meeting #95e

R4-2007422
Electronic, 25th May – 5th June, 2020
Agenda item:
6.17.2.2.1
Source:
Intel Corporation
Title:
Views on PUSCH demodulation requirements for HST multi-path fading channel conditions
Document for:
Discussion
1 Introduction

In RAN4 94e-bis HST PUSCH requirements under multi-path propagation condition was discussed[1]. The following agreements were made:

	· Multi-path fading channel under high Doppler value

· Option 1: Do not specify requirements for multi-path fading channel models with high Doppler values.

· Option 2: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 1200Hz and 2400Hz for 15kHz SCS and 30kHz SCS, respectively.

· Option 3: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.

· Is multi-path fading channel under high Doppler value a common scenario?

· Option 1: Multi-path fading channel is very rare in HST scenarios (open area or tunnel).

· Option 2: Fading channel is also typical condition in the real propagation under high speed.


In this contribution we provide our view on requirements definition for HST PUSCH multi-path fading scenario.
2 Discussion
During the discussion regarding HST UE, performance requirements definition for multi-path propagation conditions was also considered besides conventional HST Single tap scenario. In result, RAN4 agreed that multi-path conditions can be observed in HST scenario and HST single tap test case cannot cover it. To specify corresponding performance requirements NLOS TDL-C channel model was chosen with 600 and 1200 Hz Doppler spread for 15 kHz and 30 kHz SCS respectively. 

It is not reasonable to have requirements only for DL since we cannot directly guarantee reliable UL demodulation performance in such extreme conditions. In this case it is necessary to also specify corresponding requirements for PUSCH.
Regarding max UL Doppler spread the same value as in DL will be observed since NLOS multi-path propagation conditions are considered. Assuming conventional Jakes spectrum model and zero frequency offset between gNB and UE, UE Rx frequency will be same as gNB Tx frequency. In this case UE will not adjust Tx frequency since it can properly distinguish between frequency offset and Doppler spread in NLOS propagation conditions. In result same Doppler spread will be observed at gNB side.

Link-level analysis is presented below to analyze possible PUSCH performance degradation under HST multi-path propagation conditions. 600 Hz and 1200 Hz were chosen for max Doppler spread for 15 kHz and 30 kHz SCS. 1Tx2Rx antenna configuration + Rank 1 transmission was assumed.

	[image: image1.emf]0 2 4 6 8 10 12 14 16

SNR, dB

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

N

o

r

m

o

l

i

z

e

d

 

t

h

r

o

u

g

h

p

u

t

15 kHz SCS; 600 Hz Doppler spread

MCS 13; Practical CE

MCS 17; Practical CE

MCS 13; Perfect CE

MCS 17; Perfect CE


	[image: image2.emf]0 2 4 6 8 10 12 14 16

SNR, dB

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

N

o

r

m

o

l

i

z

e

d

 

t

h

r

o

u

g

h

p

u

t

30 kHz SCS; 1200 Hz Doppler spread

MCS 13; Practical CE

MCS 17; Practical CE

MCS 13; Perfect CE

MCS 17; Perfect CE



	Figure 1. Simulation results for HST PUSCH multi-path fading


Observation #1: Practical channel estimation leads to small demodulation performance degradation compare to scenario with perfect channel estimation. Performance loss is limited by 1dB for at least up to MCS 17. 
Considering necessity of alignment DL and UL performance requirements and acceptable PUSCH demodulation performance in HST multi-path fading propagation conditions we proposed the following:
Proposal #1:
Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS respectively.
3 Conclusion

In this contribution we our view on HST BS multi-path fading scenario. In outcome the following proposal was made:
Proposal #1:
Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS respectively.
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