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Background
[bookmark: _Hlk132059126]During RAN4#107 meeting, WF [1] for FR2 HST demodulation requirements was approved. In this contribution, we share our views about deployment and channel modelling for HST FR2.
Discussion
Simultaneous Rx reception in open space scenario
Deployment Scenario
	Agreement: 
· RAN4 will consider both scenario A and scenario B as starting point for initial evaluation with simultaneous multi-Rx reception
· FFS whether single requirement or separate requirements need to be introduced for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements



Based on our simulation results in our simulation paper, there is negligible performance difference between scenario A and scenario B, so only defining one set of requirements is more reasonable. From our understanding, the large frequency jump handling is the most important aspect to be verified in the HST demodulation test. Here we list the maximum frequency jump value for different scenarios as following Table 2.1.1-1.
Table 2.1.1-1 Maximum frequency jump value for different scenarios
	Parameter
	Description
	Scenario A
	Scenario B-1
	Scenario B-2

	Ds
	Inter-RRH distance
	700m
	700m
	700m

	Dmin
	Distance between rail track and RRH
	10m
	150m
	150m

	v
	Train velocity
	350km/h
	350km/h
	350km/h

	fd
	Maximum Doppler frequency shift
	9722Hz
	9722Hz
	9722Hz

	fc
	Carrier frequency
	30GHz
	30GHz
	30GHz

	Drx_panel
	Distance between two UE Rx panels
	0m
	0m
	0m

	Ds_offset
	Switching transmission point between adjacent RRHs
	10m
	100m
	350m

	Maximum frequency jump
	2847Hz
	4163Hz
	688Hz



Since that Scenario B-1 provide the largest maximum frequency jump value, we propose to only consider Scenario B-1 for Bi-directional deployment scenario for PDSCH demodulation requirements.
Only consider Scenario B-1 for Bi-directional deployment scenario for PDSCH demodulation requirements.
Channel Model
	Agreement: 
· No need to model the relative propagation delay from the visible RRH into the channel modelling
· FFS whether need to relative power for channel modelling 
· The following model on doppler shift trajectory can be considered for PDSCH requirement with multi-Rx reception in Bi-directional deployment scenario as baseline 
· FFS on the starting point used
	· Doppler shift  (Hz) from the left Tx panel of RRH for PDSCH received at right Rx panel of UE is given by



· Doppler shift  (Hz) from the right Tx panel of RRH for PDSCH received at left Rx panel of UE is given by










Whether to consider power modelling is related to the detailed UE implementation, e.g. FFT processing. In the real scenario, when UE is near one TRP, there is large received power difference between two Rx panels. In this case, not considering power modelling means two independent FFT window is assumed and therefore the UE implementation is limited. From our understanding, the UE implementation should not be limited, so we propose to model the relative power for HST FR2 multi-Rx channel modelling. The starting point t=0 is corresponding to the location where UE is right under the TRP#0.
Model the relative power for HST FR2 multi-Rx channel modelling as following:
· Power level Pk (dB) for the signal from kth RRH, normalized to the total power received from all visible RRHs, is given by:
·  for 
·  for 
 [image: ] [image: ][image: ]
Proposals
In this contribution, we discuss on deployment and channel modelling for HST FR2. Our observations and proposals are:
1. Only consider Scenario B-1 for Bi-directional deployment scenario for PDSCH demodulation requirements.
Model the relative power for HST FR2 multi-Rx channel modelling as following:
· Power level Pk (dB) for the signal from kth RRH, normalized to the total power received from all visible RRHs, is given by:
·  for 
·  for 
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Reference
[bookmark: _Ref126587496][bookmark: _Ref134632560][bookmark: _Hlk134785567]R4-2309825, WF for FR2 HST demodulation requirements, RAN4#107, Samsung

image3.png
Normalized power/ds

-10

-15

-20

Power trajectory, Scenario B-2

RRHc-1,right panel
RRHc+ 1Jeft panel
RRHright panel
RRHc+ 2 Jeft panel
RRHcs 1,right panel
RRHc+ 3 Jeft panel
RRHcs 2,right panel
RRHcs 4 eft panel

350

700

1050
Position/m

1400

1750 2100




image1.png
Normalized power/ds

-10

-30

Power trajectory, Scenario A

RRH-1,right panel
RRHc+ 1Jeft panel
RRHright panel
RRHc+ 2 Jeft panel
RRHcs 1,right panel
RRHc+ 3 Jeft panel
RRHcs 2,right panel
RRHcs 4 eft panel

350

700

1050
Position/m

1400

1750 2100




image2.png
Normalized power/ds

-10

-15

Power trajectory, Scenario B-1

RRH-1,right panel
RRHc+ 1Jeft panel
RRHright panel
RRHc+ 2 Jeft panel
RRHcs 1,right panel
RRHc+ 3 Jeft panel
RRHcs 2,right panel
RRHcs 4 eft panel

350

700

1050
Position/m

1400

1750 2100




